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Abstract: Available research is helpful to list a wide vayief factors influencing ICT adoption and
integration in classroom teaching. But, existingdgts hardly center on the combined impact of these
variables. In addition, little research is avai@abkt up in the Chinese context. The latter is mapod
given the rather limited extent ICT is currenthirgeused in China and given the different cultural
context in which the interplay between teacherdigland educational practices has yet been little
documented. The present study centers on the cmnipierplay of a number of internal teacher
variables to explain ICT classroom integration. Sthevariables comprise “teachers’ constructivist
teaching beliefs”, “teacher attitudes towards coragmin education”, “teachers’ computer motivation”
“teacher perception of ICT-related policy”. A supweas set up, involving 820 Chinese primary school
teachers. Path modeling was used to explore trextdand indirect effects of the teacher related
variables on their level of classroom ICT integratiFirstly, two distinctive types of ICT use cam b
distinguished in this Chinese context: (a) Teashpportive use of ICT that refers to the use of f@T
e.g., student administration, preparing workshesgsgeloping evaluation activities, keeping track of
pupils’ learning progress, (b) Classroom use df t6 support and enhance the actual teaching and
learning process. The results show that classraasmoll ICT directly depends on teachers’ computer
motivation and the supportive use of ICT. Teachemistructivist beliefs, their attitudes towards
computers in education and perceptions about theaélated school policy influence ICT integration i

an indirect way. The results demonstrate how @dimeplex interplay between teacher related variables
and ICT integration in the classroom is partlyiielwith findings in non-Asian contexts. A numbér o
differences can be explained by the particular Egcontext. In particular an indirect relationshgs
found between teachers’ constructivist beliefs &melr level of ICT integration. This is partly be
explained by the Chinese educational traditiongtlaen the Confucian philosophy emphasizing “a
group-based, teacher-dominated, and centrally @rgdmpedagogical culture”.
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1. Introduction

Among other factors, teacher related variables thee most powerful predictors of
technology integration (Becker, 2000). Teachersukhtherefore be at the core of ICT
integration projects. Marcinkiewicz (1993) stressessequently that the full integration
of computers into the education will remain a distgoal unless there is reconciliation
between teachers and computers. Studies have mwdimcextensive overview of teacher
related factors (Ely, 1999; Mumtaz, 2000, Tondélasmans, van Braak, & Valcke, 2008).
Some of these factors cannot be influenced or a@drgyuch as age, teaching experience,
etc. Others can be influenced, such as teachdaudss towards ICT, ICT related
knowledge and skills, and motivation to use ICTd¢ri, Bakar, Su-Luaet al, 2009).

In the literature, two types of barriers are ddssdticurrently hampering the integrated use
of ICT by teachers: external (first-order) barriensd internal (second-order) barriers
(Ertmer, 1999). External barriers comprise varigliteat are perceived as key obstacles,
e.g., adequate access to the technology, Integuetsgs, bandwidth, technology related



training (see e.g., Galanouli, Murphy, & Gardn€X)2). However, as observed by Ertmer
(1999), even when first-order (external) barrierse @esolved, “teachers would not

automatically use technology to achieve the kindn&faningful outcomes advocated”

(p.51). The technology adoption seems to remairtdanwhen there is no focus on

teachers’ own theories and beliefs about teachimdy laarning (Mumtaz, 2000). This

introduces the need to consider internal barri¢éalirey ICT integration by teachers.

Internal barriers are - among others - relatedteaaher’s philosophy about teaching and
learning, their conception of knowledge, etc. Aical issue is that these are veiled and
deeply rooted in daily practices of teachers (Erirh899, 2005).

The present study presents a relational model emmgya wide variety of internal teacher
variables related to ICT integration. Building ovadable research, this list comprises:
teachers’ constructivist beliefs (Higgins & Mosel@p01, Sang, Valcke, van Braak, &
Tondeur, 2010), teachers’ computer motivation (eMprcinkiewicz, 1996), teachers’
attitudes toward computers in education (e.g.,Bwak, 2001), teachers’ perceptions on
ICT-related policy (e.g., Barron, Kemker, Harmes<&laydjian, 2003). Few studies have
explored how these factors influence in a dired/anindirect way the level of ICT
integration in classrooms. This introduces thedesgarch question for the present study.

Though the question about ICT integration in edoaais of global significance, cultural
variables have to be taken into account. The rekeafr Zhuet al pointed at cultural
differences in the educational use of ICT (Zhu,cKel Schellens & Li, 2009). Cultural
perceptions need to be considered as an imporameat in the implementation of ICT
(Albirina, 2006) and culture may play an importaoie influencing how teachers relate
their beliefs to ICT use (Chai, Hong & Teo, 2008ultural variations were identified in
teacher perspectives on the use of ICT in teachmuglearning (Zhu, Valcke & Schellens,
in press) and differences were observed in stugerteptions, attitudes and satisfaction
with the educational use of ICT (Zhu, Valcke & Sidmes, 2008). Cultural differences
have been identified when comparing Chinese anahiBleteacher perspectives on

the use of ICT in teaching and learning (Zhu eirapress). More in particular Chinese
teachers express more doubts about the constsicgixinciples underlying many ICT
applications (e.g., collaboration, independentrigay, self-directed learning). They point
in this context to the lack in prior knowledge efiners. Other research points out that
there is a need to focus on the target audienge {eacher) when considering the
educational use of ICT (Aykin, 2005). This reseaasks to centre to a larger extent on
teacher related variables and processes. Next dividoal differences in attitudes,
motivation, etc. the cultural context of the teaoten play a role. The concept of culture
points in this context to “the shared way of lifeaogroup of people” (Berry, poortinga,
Segall & Dasen, 2002), which influences people’saweour, perspectives, values and
understanding. It is widely accepted that culturapes individuals’ perceptions of
innovations that bear directly on their lives (Withs-Green, Holmes, & Sherman, 1997;
Chen, Mashhadi, Ang, & Harkrider, 1999). For ins@rCheret al (1999) claim that the
pervasive influence of culture should be considemsda significant concern in the
development of technology-enhanced learning systéfhe social and cultural contexts
in which ICT resources are perceived and used aghers are key influences in the
development of a range of personal and professiorzaitices” (Loveless, 2003, p314).
This research enriches previous studies and teststerplay between teacher variables
and the ICT integration into classroom teachingthe Chinese context. As will be
discussed in the theoretical setting, we especcahtre on teacher beliefs, perceptions,
attitudes and motivation to study teachers’ adoptd ICT. The study of (Zhu et al. in
press) point in this context to potential differeacddue to the Chinese context. In this



gualitative study, involving 60 teachers, differeacare identified in ideas of Chinese
teachers — as compared to Flemish teachers — &dmmiter-student and student-student
interactions. This is linked to differences in tbeltural dimensions: power distance,
collaboration and competition. Chinese teachersaplairger emphasis on competition.
Chinese teachers stress to a larger extent thiegeas an expert, an authority and a model
as compared to Flemish teachers. This explains vy only a small proportion of
Chinese staff — in her study - supports the samalstructivist principles and applies it
extensively during teaching. Others express thgrie@ment with such principles, but they
apply them only in a limited way. Others explicitBfute these principles. This affects in a
direct way their choices for specific didacticalpepaches, such as lecture versus
collaborative works, teacher-led versus studentihstiuction, and the extent to which
they are willing to adopt ICT and e-Learning.

2. Theoretical background

Next to a review of the available research abosifrtkernal teacher variables and ICT use
in education, an integrated model is presentedybmintogether these variables to explain
and predict the educational use of ICT.

2.1. Internal teacher related variables and ICTegtation

2.1.1. Constructivist beliefs

Constructivist beliefs about teaching and learnraye gained acceptance as a viable
framework to understand learning processes anceveldp effective teaching models.
Researchers state that these teacher beliefs plati@al role in the selection and
organization of classroom activities (Kagan, 199@spor, 1987; Pajares, 1992). Teachers
adopting constructivist educational beliefs, seem ke more willing to adopt
student-centered approaches and other innovatsteugtional approaches (Higgins &
Moseley, 2001; Pajares, 1992), while teachers aupptaditional beliefs are more likely
to adopt teacher centered instructional practistisoglu, Basturk, and Karaca, 2009).

The way teachers integrate computers into thesiseteom instruction seems to be strongly
mediated by their belief systems (Windschitl & S&0i02). Researchers have explored the
particular impact of constructivist educational il on ICT integration (Higgins &
Moseley, 2001; Riel & Becker, 2000; Tondetral, 2008a). For instance, Tondeairal
(2008a) argue that teachers adopting construchelstfs are active ICT users.

2.1.2. ICT motivation

Motivation encompasses a multitude of factors dgvihe selection, the persistence, and
the engagement of particular activities to attainohjective (Dweck & Elliott, 1983).
Motivation refers to the process whereby goal-dedbehavior is instigated and sustained
(Schunk, 1990). Motivational factors are therefoomsidered to be part of one’s goal
structures and beliefs about what is important (8m&£992). Sufficient levels of
motivation in teachers are seen to be relatedetonthovative role of technology. Empirical
research has successfully linked motivation tolteacomputer use (Marcinkiewicz, 1996;
Sheingold & Hadley, 1990).

2.1.3. Attitudes towards ICT in education

Ajzen (1988) describes “attitude” as a predisposito respond favorably or unfavorably
to an object, person, or event. The strong relatignbetween computer related attitudes



and computer use in education has been emphasize@ny studies (e.g., Saeg al,
2010; van Braak, Tondeur, & Valcke, 2004). Attitademward computers influence
teachers’ acceptance of the usefulness of techpodbogl also influence whether teachers
integrate ICT into their classroom (Akbaba & Kurohk, 1998; Clark, 2001; Huang and
Liaw, 2005). According to Mumtaz (2000), schoolsi@o only so far to encourage
educational technology use without taking a comnsitlen of teacher attitudes.

2.1.4. Perceptions of ICT-related school policy

As ICT continues to drive changes in present amaréusociety, school policies need to
define upfront their organizational vision and an8 in view of planned change (Senge,
2000). A number of studies (e.g., Barron et alQ®0rearle, 2003) present evidence that
an increase in classroom use of ICT in classroombsalinked to a favorable policy
environment. School-level policy produces the ddsiity to build a coherent and
supportive community of practice associated witleative, regular, and consistent ICT
use (Dawes 2001; Hennessy, Ruthven & Brindley, 2005

Since the Chinese educational system is highlyakred, ICT-related school policies are
linked to national policies as developed by theistny of Education (MOE). The Ministry
promotes ICT use, but links this explicitly to tpeescribed national curriculum, the
central examination system and teacher-led didacsitategies. This does not invite a
thorough reflection on school-based polici€ee question arises to what extent the
definition and implementation of these ICT policies sufficiently linked to the
educational practices in the school and the classrddiowever, an ICT policy in itself
does not automatically result in the adoption ofowvations unless all actors involved are
clearly aware of this policy. Innovation research Fullan (1991) shows that the
innovation adoption in schools depend on the deatmcprocess of planning change by
involving all school related actors. If teacherarghthe values expressed within a school
policy and understand the implications, this polisymore likely to influence practice
(Kennewell, Parkinson, & Tanner, 2000). Recentasdeof Tondeur et al. (2008) shows
in this context that it is the actual level of aem@ss about an ICT-policy determining the
adoption and integration of educational ICT use.

2.2. Teacher ICT use in education

Researchers have mapped a range of definitionssifitations and typologies about
educational computer use. For instance, Niederhauk Stoddart (2001) distinguished
between two main types of educational ICT use:Iffldsed transmission use” and
“‘open-ended constructivist use”. Educational corapuiise is also categorized as
“computers as information resource tools”, “compsites authoring tools” and “computers
as knowledge construction tools” (Ainley, BanksFé&ming, 2002). On the base of an
empirical study, involving a large number of teashdondeur, van Braak, and Valcke
(2007) have delineated two main categories of 16& loy teachers: supportive ICT use,
classroom ICT use; these categories replicate angpirical way typologies developed by
e.g., Hogarty, Lang, & Kromrey (2003), and van Brataal, (2004). The first category,
supportive ICT use, refers to the use of ICT far-pctive and administrative teaching
tasks, such as student administration, preparingksheets, developing evaluation
activities, keeping track of pupils’ learning pregs, etc. The second, classroom ICT use,
aims to support and enhance the actual teachindgeanging process, such as the use of
computers for demonstration purposes, drill andctp@ activities, modeling,
representation of complex knowledge elements, dsous, collaboration, project work,
etc. (Hogartyet al, 2003). To study the relationship between bottegaries, it is
interesting to build on the study of Wozney, Versat and Abrami (2006). They found



that supportive use of ICT was the most signifiqaredictor of classroom use of ICT.
2.3. An integrated model

As mentioned in the previous section, teachersstt@zom use of ICT depends on a variety
of internal teacher variables. Considering thelatbée research evidence, we can develop
an integrated model that interlinks these intevaailables to explain and predict classroom
of ICT (Figure 1).
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Figure 1: Integrated model of the impact of teactaiables on ICT use in the classroom

For ease of interpretation, linkages between viasaére identified between brackets. The
hypothetical relationships between the variablegdbon a variety of theoretical and
empirical data:

a. An interrelationship between teacher beliefs andggions has been documented by
arguing that teacher beliefs influence their petiogg and judgments (Johnson, 1990;
Munby, 1982; Pajares, 1992). Munby (1982) arguatitdacher beliefs about learning
and teaching are believed to make up an importmigh the prior knowledge through
which teachers perceive upon information in thesriaom.

b. As mentioned in section 2.1.1, teacher beliefs teentle associated with their ICT
integration the classroom teaching (Becker, 200imé&r, 2005; Hermans, Tondeur,
van Braak, Valcke, 2008; Windschitl & Sahl, 2002)r instance, Hermans et al. (2008)
found a positive effect of constructivist beliefs the classroom use of computers.
Becker (2001) also states that constructivist teeschre more likely to use ICT in more
challenging ways.

c. On the base of the model of Fishbein and Ajzen %)19%e position beliefs as
precursors of attitudes towards ICT in educatioewHand Brush (2007) state that
although attitudes and beliefs are two separatestamts that are inextricably
intertwined, beliefs mainly determine a persontgwade (see also Bodur, Brinberg, &
Coupey, 2000). A series of studies did already emamand support the impact of
teachers’ educational beliefs on educational cosrmttitudes (e.g., Chai et al., 2009;
Ertmer, 2005). Becker and Ravitz (1999) also stdiat teachers who hold
constructivist beliefs are more likely to engageitistudents to use ICT.

d. The direct impact of beliefs on the supportive I@Se has also been documented by



researchers (Becker, 200&¢crimshaw, 2004Tondeuret al, 2007; Webb & Cox,
2004). For instance, Becker (2001) argues thattnactssist beliefs foster ICT use in
education.

e. Davis, Bagozzi, and Warshaw (1989) focus on ICTivatibn. They claimed that a
primary motivation for computer adoption is the pi#w’s belief regarding the usage
outcome or his perceptions of the usefulness ofatienology.

f. The influence of perceptions of school ICT policg &T integration has been
confirmed in the research of Tondeur, van Keer,Braaak, and Valcke (2008b). They
argue that it is the actual level of awareness aboulCT-policy determines the
adoption and integration of educational ICT use.

g. Researchers point at the impact of teacher motinain the promotion of excellence
in teaching with ICT (Abdullah, Abidin, Su Luan,&an, 2006; Hadley & Sheingold,
1993). Highly motivated teachers reflect higherelswof ICT use in their classroom
(Karsenti, Villeneuve, & Goyer, 2006).

h. The interrelationship between teacher attitudesatdweomputer and ICT classroom
integration was discussed in section 2.1.3.

I. An indirect interrelationship between teacher wad#is toward computer and
supportive ICT use was reported by van Braak €2804). Positive attitudes toward
computers are also important since it leads teemsed computer competency (Chai et
al., 2009; Ertmer, 2005).

J.  Supportive use of ICT can be considered as a signif predictor of classroom use of
ICT (Cox, Preston, Cox, 1999; Wozney, VenkateshAl&ami, 2006). The former
argues that teachers who are already regular a6EZ3 have confidence in using ICT
in their teaching.

Although, clear theoretical and empirical grounds@vailable to develop the model, the
existing research remains limited in two ways. t-indhat is missing is an overall study of
the interplay between this set of internal teachemiables and how this affects the
educational use of ICT. Secondly, a number of imtahips have yet not been studied
(dashed lines in the model): the interrelationsbgtween the mediating variables
perception of the ICT policy, attitudes towards li@Teducation, and ICT motivation and
the subsequent impact of types of computer usemFkr theoretical point of view, these
links can be drawn when we consider the interadbetween cognitive processes (e.g.,
ICT policy perceptions) and motivational belief€Tl attitudes, ICT motivation) in e.g.,
the Expectancy-Value motivation model of WigfieldE&ccles (2000). Building on this
model, perceptions and attitudes are consideriflt@nce teacher motivation to use ICT.
Both in a direct and indirect way these teacherabées are expected to affect both types of
ICT use (supportive use and classroom use).

3. Method

A survey was set up to gather data about the iatéeacher variables discussed above, and
information about the actual ICT use in educatiParticipation was organized after
obtaining consent from the school principal. A ségd 27 primary school principals was
contacted, resulting in a total of 1000 questioresbeing sent to the individual teachers.
In total, 820 teachers returned the questionneeflecting an 82% response rate.

3.1. Characteristics of the Chinese participants

The 820 respondents did teach in 11 different praas throughout China. About 70% of
the respondents were female. Average teacher ageltvd years (range 18-70 years),



average years of teaching experience was 14.6€1@%J. years). As to the school setting,
430 (52.4%) teachers worked in urban schools, &(87.6%) teachers worked in rural
schools.

To control for potential impact of background vates, respondents were grouped into 3
categories depending on their years of teachingrexpce: teachers with less than 5 years
of teaching experience (12.4%); teachers with §ddys of teaching experience (46.2%);
and teachers with more than 16 years of teachipgreance (41.3%). Considering the
varying classroom size of classrooms in Chinesmamy schools, and the fact that this
affects the adoption of specific teaching and le@yapproaches (see e.g., He, 2001), class
size data was controlled for. Three class sizegoaites were considered: small classes (
30), medium classes (31-50), and large classes5I% of the participants reported
teaching small classes; 47% of them reported tagcimedium classes; 40% of them
reported teaching large classes. In addition, red@ats were also categorized into groups
depending on the subjects they teach. It is tdressed, that in Chinese primary education
and in clear contrast to many other countries hegcresponsibilities differ depending on
the school subject: 63.3% of the teachers teacdrademic (main) subject (i.e. Chinese,
English, mathematics, science); 19.9% teach nodemgr (subsidiary) subject (i.e. fine
arts, music, physical education, information tedbgy); 13.5% teach more than one
subject; 27 teachers (3.3%) did not answer theestHoglated question.

3.2. Research instruments

Several existing scales were reused in this stodyptain measures in relation to the large
set of internal teacher variables and the depenckmble. In view of adaptation and
translation, the recommended translation procedbaek-translation” was applied to
develop Chinese instrument versions (Hambleton2)199

3.2.1. Teacher constructivist beliefs

Teachers’ constructivist teaching beliefs were mess through the ‘Constructivist
Teaching Beliefs’ (CTB, 8 items) scale adapted fAddfolley, Benjamin, and Woolley
(2004). The participants were asked to rate therell of agreement with a specific
statement (from 1-strongly disagree to 5-strongjsea). Item exampléiearners must
get the opportunity to build up their own knowledgea collaborative way or together
with the teacher” Exploratory factor analysis confirmed a one fastoucture, accounting
for 45.2% of the variance. Internal consistency determined by calculating Cronbach’s
alpha ¢ = .82). The single-factor solution is validated wharrying out a confirmatory
factor analysis (CFA), resulting in a good mode[f# = 44.931 df = 18;p < .001),CFlI
=.985,GFIl = .987,AGFI = .973,TLI = .977,RMSEA= .043].

3.2.2. Perceptions of ICT-related school policy

Considering the potential role of teacher percegtiabout an ICT school policy, the ICT
School Policy Survey (ICTP) was developed. Six gdatusing on policies, strategies and
plans at school level in relation to ICT infrasture, ICT use, and ICT teacher training
and evaluation are presented to the teachers. Réspts were asked to rate the extent to
which a particular item was — in their perceptioavailable in their school. Item example:
“I am aware that the school has a policy about I@X€racy for teacher evaluation”
Exploratory factor analysis reflected a single dacolution, accounting for 55.7% of the
variance. Cronbach@coefficient of the ICTP was .89. The one-factor mlaslas serified



on the base of a confirmatory factor analysis (GHAJlecting a good model fity§ =
20.897 (f = 6;p<.01),CFl =.992,GFIl = .992 AGFI =.971,TLI = .981 RMSEA= .055].

3.2.3. Computer motivation

The Computer Motivation Scale (CMS) was newly depell and builds on eight items.
An example item i8] use computers to encourage student®espondents were asked to
rate each statement on a 5-point scale (from hglyalisagree to 5-strongly agree). Item
example:l use ICT to prepare children for the informatiGociety”. Exploratory factor
analysis confirmed a one factor solution accounfiim¢0.3% of the variance. Cronbach’s
a coefficient of “CMS” was .89. A CFA test of the ofector model, resulted in optimal
goodness-of-fit indexegq = 35.999 df = 16;p < .01),CFl = .992,GFI = .989,AGFI
=.975,TLI = .986,RMSEA= .039].

3.2.4. Computer attitudes

The 10-item Attitudes towards Computers in Educatszale (ACE), designed by van
Braak (2001), was used in the present study. Th& Ateasures teachers’ attitudes
towards the effects of computer adoption in thessriaom. The scale adopts a 5-point
Likert scale (from 1-strongly disagree to 5-strgnggree). An example item i§he
efficiency of the learning process is increaseotigh the use of ICT'Exploratory factor
analysis confirmed a one factor accounting for %6.4f the variance. The internal
consistency of the scale was goad=(.85). A CFA test resulted in a one-factor model
solution, reflecting good goodness-of-fit indexgs§ 81.755 ¢f = 30;p < .001),CFlI
=.982,GFIl = .980,AGFI = .963,TLI = .973,RMSEA= .046].

3.2.5. Supportive ICT use

The Supportive ICT Use Scale (SIUS) was adapten fran Braaket al. (2004). Scale
items build on an eight 5-point Likert items (nevevery term, monthly, weekly, daily).
An example item is'l use the computer for administration, e.g. reggrcurriculum
planning etc”.Exploratory factor analysis confirmed a singletida@ccounting for 54.6%
of the variance. Internal consistency of the seeds .92. The one-factor solution was
corroborated by a confirmatory factor analysis (¢F#&flecting a good model figf =
50.388 @f = 18;p < .001),CFI = .988,GFI = .985,AGFI = .970,TLI = .972,RMSEA
=.047].

3.2.6. Classroom ICT use

The ICT Class Use Scale was developed by van Beaak (2004). It consists of six
5-point Likert items (never, every term, monthlyeekly, daily). An example item i%$
use ICT for independent work/ individual learningExploratory factor analysis
confirmed a one factor accounting for 64.6% of vhaance. Calculation of Cronbach’s
alpha reflected a high level of internal consistetic= .92). The one-factor model test
resulted in optimal goodness-of-fit indexg3F 14.199 df = 6; p < .05),CFI = .997,GFI
=.994,AGFI = .980,TLI = .994, RMSEA= .041].

3.3. Data analysis

Next to descriptive data analysis, initially a eation analysis procedure was adopted to
study the nature of the associations between tfexeit research variables. Subsequently,
structural equation modelling (AMOS 7.0) was usedest the complex relationships
between the internal teacher variables and tedch&fsclass use variable (Arbuckle,



2006). Building on the recommendations of Hu andtie (1999), the following
goodness-of-fit indices will be reported: the comapie fit index (CFI), the
goodness-of-fit index (GFI), the adjusted goodrasis-index (AGFI), the Tucker-Lewis
index (TLI), and the root mean square error of apjpnation (RMSEA).

4. Results
4.1. Correlation analysis

A first picture of the nature of the relationshipstween the research variables can be
derived from the results of the bivariate correlatanalysis (Table 1). For the purpose of
this study, the correlations of all variables witiih classroom use of ICT are of primary
interest. The results suggest positive and sigmtienterrelationships between classroom
use of ICT and the other internal teacher variabdso, significant correlations can be
observed between the different internal teacheabbes. None of the correlation values
reflect problematic collinearity between the diéfet constructs.

Table 1 Results of the bivariate correlation arial{id= 820)

{1} {2} {3} {4} {5}

{1} ICT class use

{2} constructivist beliefs .08*

{3} perception on policies .16** .22%*

{4} ICT motivation 31%% 34% 19%

{5} ICT attitudes in education  .19** A0 14 54xx

{6} supportive ICT use 51 13 L19% 19 16%*

**Correlation is significant at the 0.01 level (@ied).
* Correlation is significant at the 0.05 level @hed).

The results suggest a strong interrelation betw€dnclassroom use and the internal
teacher variables. ICT class use is strongly catedl with ICT motivationr(= .31,p

< .01). Other important correlations are found ttw constructivist beliefs and ICT
attitudes ( = .40,p < .01), between constructivist beliefs and ICT ivadton ¢ = .34,p
<.01), and between ICT motivation and ICT attisie= .54,p < .01). In addition, ICT
class use is strongly correlated with supportivé iGe ( = .51,p < .01).

4.2. Path modeling

In order to test the theoretical model - presemdelgure 1 - path analysis was applied to
test the hypothetical links between internal teaslagiables and the dependent variable.
Of interest is the predictive power of these vdaalto explain the implementation of
classroom use of ICT (adjust&d coefficient). Secondly, we are interested in direct
and indirect effects of the predictor variablestloe dependent variable. Direct effects on
endogenous variables were calculated as standdre@-weight (path coefficients or
£'s). All the goodness-of-fit indices are in line tiwirecommended benchmarks for
acceptable fit)f2 = 11.670 @f = 6; p > .05), CFl = .994,GFI = .995,AGFI = .983,TLI

= .984, RMSEA= .034]. The total proportion of explained varian prospective
computer use amounts to 35% (R? = .35). Figureo®vsithe resulting path coefficients in
the research model.
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Figure 2: Results of the path analysis: estimafedirect and indirect effects on ‘Classroom use of
ICT".

The figure includes estimates of both direct andirett effects on ICT use in the
classroom. In view of parsimony, only significaffeets have been retained in the model.
ICT classroom use is directly predicted by the Suiwe use of ICT £ = .52,p < .001)
and ICT motivationf = .20,p < .001). All other relationships in the model seenbe of
an indirect nature, considering the role playedh®ymediating variables: Perception of
ICT policy, Attitudes towards ICT in education, al@il' motivation.

The mediating role of the Attitudes towards ICeducation is clear when we consider the
relationship between Constructivist beliefs andAki@udes towards ICT in educatiofi (

= .40,p < .001) and its consecutive impact on ICT motivat{é = .47,p < .001). The
Attitudes towards ICT in education play a compagable in linking Constructivist beliefs
and ICT motivation to the Supportive use of IZT=(.18,p < .001). The mediating role of
ICT motivation is clear when we see the path fromngructivist beliefs via ICT
motivation to Classroom use of ICF € .20,p < .001). In a comparable, weaker, and
somewhat complex way, does the Perception abouptili€y mediate in the relationship
between Constructivist teaching beliefs and SuppotCT use g = .14,p < .001). The
Perception about ICT policy also has an indirefdatfon ICT classroom use mediating by
ICT motivation # =.09,p < .01).

5. Discussion

The key of the research problem dealt with in #rigcle is that internal teacher variables
far outweigh school factors to explain the adoptibparticular teaching activities (Veen,
1993). Actual integration depends largely on teeghpersonal feelings, skills and
attitudes to technology in general (Mumtaz, 2000k results of this study confirm that at
the teacher level, there are many factors influendhe integrated use of ICT in the
classroom. Overall, the relationships between ¢helter related variables and the use of
ICT, as reflected in the structural equation moded largely confirmed in the present
study. Our findings underpin the direct and indin@tationship between internal teacher
variables and ICT integration into classroom teaghiCT integration in the class also
seems to be strongly related to and depend onsinefuCT as a supportive tool.
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The findings demonstrate that classroom use ofigClearly linked to the degree of ICT
use as a supportive tool. Stated in a different,wdnen a teacher is a regular ICT user in
view of preparing his/her teaching preparation &mdlevelop a student management
approach, he/she is more willing to integrate 16 Tlassroom activities. This finding is in
accordance with the literature (Galanouli, Murp&yGardner, 2004; Tan, Hu, Wong, &
Wettasinghe, 2003; van Braakal, 2004). We claim - in addition - that supporti@r
use can be enhanced by high ICT training, and ek sahance ICT integration into
classroom teaching. This claim is supported byareseof Coxet al (1999) in which they
found that the teachers who are already regulas wddCT have confidence in using ICT
in classroom, perceiving it to be useful for the@rsonal work and for their teaching and
plan to extend ICT use further in the future. Besgaof the use for personal issues, ICT has
become an evident part of the personal set of tosuments and solutions to deal with
their work. From a theoretical point of view, weutsh even hypothesize that ICT has
become part of their professional identity as theear by Beijaard , Meijer and Verloop
(2004).

Our finding that internal teacher variables affegither directly or indirectly - the types of
ICT use in education, is consistent with earlisegach. A consistent body of research - in
Western settings - has found a direct relationbleigveen teachers’ constructivist beliefs
and ICT adoption (e.g., Becker & Ravitz, 1999; Be¢lR000; Higgins & Moseley, 2001;
Mumtaz, 2004). For instance, Becker (2000) clairhat tteachers with a strong
constructivist thinking are eager to adopt ICT dueational settings. However, in our
results, only an indirect relationship was confidnieetween teachers’ constructivist
beliefs and their ICT integration. This can palibyexplained by the Chinese educational
tradition, based on the Confucius philosophy empghas “a group-based,
teacher-dominated, and centrally organized pedagbgulture” (Zhang, 2007, p. 302).
The finding of Chai et al. (2009) in Singaporead daiwanese settings also supports our
results. They claim that the pre-service teactadtgude towards ICT use is not associated
with their epistemological and pedagogical beliefs.

Attitudes towards ICT in education also indireatifiluence ICT classroom integration
through mediaton of ICT motivation and ICT sugp@r use. The added value of this
finding is that the mediating role of these teacittitudes is confirmed within a larger
complex of other variables and processes thatenfia ICT use. This implies that if
primary teachers adopt favorable attitudes tow#edsin education, they are more eager
to integrate ICT into their teaching. This findirgyin accordance with the findings of
previous studies (e.g., Wu & Morgan, 1989; van Brahal, 2004). For instance, van
Braaket al (2004) observed that a favorable attitude toweoasputers did positively and
directly affect the degree of computer use in cldfsseley & Higgins (1999) also stated
that teachers who efficiently use technology irsstaom teaching adopt positive attitudes
towards ICT.

According to Hadley & Sheingold (1993) and Karsesttial (2006), teachers who are
motivated and have a strong commitment to fosteniag processes integrate technology
more easily in their teaching. This is consisteitih our findings that between the internal
teacher variables, ICT motivation seem to be ttangest predictor of ICT classroom use.
In addition, teacher attitudes toward ICT use incadion are strongly related to their ICT
motivation being a predictor of ICT classroom use.

In our theoretical base, we also centered on titieairrole of teacher perceptions about
ICT school policies. Repeatedly, authors stressathappropriate level of school planning
is needed to enhance the successful integraticoraputers in the classroom (Baylor &
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Ritchie, 2002; Tearle, 2003). Teachers are moringito adopt new modes of ICT when
the school aims underpin these modes of teachiddeanning. Although a direct effect of
these perceptions about the ICT school policy at supported in our data model,
evidence was found to consider teacher perceptibas ICT school policy as a mediating
variable in view of classroom use of ICT. Thiseedites the findings of earlier studies set
up in the Flemish (Belgium) educational contextr{deuret al, 2008b). It also is in line
with the conclusions of Hughes & Zachariah (2001gtta successful ICT integration
depends upon the development of a shared visiogheBi& Zachariah, 2001). It appears
that teachers engaged in school ICT planning afidypwill be more likely to apply ICT

in an innovative way (Kozma, 2003). The developm&lCT school plan and policy
aiming at setting clear goals and defining the red¢amnrealize these goals is a crucial step
towards ICT integration (Bryderup & Kowalski, 2002)he proposed interrelation
between perceptions about ICT school policies dtidides toward ICT use in education
is not supported by the analysis results.

As could be derived from Figure 2, classroom uséCdf is strongly influenced by the
interrelated impact of internal teacher variablesights. First of all, constructivist beliefs
are linked to the perception of ICT policy, attiasdtowards ICT in education, and ICT
motivation. These findings confirm the theoretisitements of Bodwet al (2000) and
Daviset al (1989). Although their position is not explicitiglated to technology adoption,
it is easy to understand that teacher beliefs an¢ral to the complex of internal teacher
variables (Ertmer, 2005; Pajares, 1992). Teachpesteption of the ICT policy is
correlated to ICT motivation. This is in line withe finding of Hughes and Zachariah
(2001) claiming that efficient ICT integration reti on the development of a shared vision.
Furthermore, the research confirms a strong intgro@ between attitudes towards ICT in
education and ICT motivation, which is partly sugpd by studies of Abdullakt al
(2006).

6. Conclusions

The present study did focus on the interrelatedreaif internal teacher variables and ICT
use in education. It is important to stress thatdtudy was set up in the Chinese context.
Our findings suggest that successful ICT integrat®related to the direct and indirect
effects of a number of internal teacher variabldee results underpin the importance to
consider complex models to explain and predict atlocal ICT adoption and
implementation.

A number of limitations have to be stressed. Filgiugh a large sample from 11 different
Chinese provinces was involved in the study, timepda was still too small to reflect the
Chinese teacher population in a representatitive Whis affects the generalizability of
the current findings. Secondly, the data in thislgtwere obtained via survey instruments
gathering self-report measures. Future studiesdcbuild on classroom observations
and/or interviews with teachers. A next limitatiaf the study is the assumed
independence of individuals as units of analysen(Braaket al, 2004). School level
factors (leadership, school culture, infrastructiet.), social background factors
(economic status, social culture etc.) and natitaval factors (national policy, curriculum
innovation etc.) may also influence teachers’ IGfEgration. A multilevel analysis would
be helpful to integrate the above levels, sinceatpowerful technique to analyze different
statistical levels. The latter would require theptibn of a specific sampling procedure to
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reflect the different levels in an adequate way. ¥de also criticize the way certain
internal teacher variables have been operatiormhli2enumber of scales were newly
developed and should be externally validated inriustudies (e.g., teacher perceptions
about the school ICT policy). Lastly, the adoptmiha longitudinal approach could be
recommended to track changes in thinking procemseselated teaching practices about
educational ICT integration.

Despite the limitations, the current study conti@suo the literature about ICT integration
and teacher education in a number of ways. Firitlyn a theoretical perspective, more
insight has been obtained in the complex intergiiyeacher variables affecting their

adoption and implementation of educational ICT &ond, ICT policy-makers need to
realize that teachers shouldn’t be excluded fronostpolicy planning when considering

future educational ICT use. Thus, teachers shoellicolved and be familiar with school

level policies. Lastly, considering the influencé tbe internal teacher variables on
classroom use of ICT, teacher professional devedoprshould be aware of the direct and
mediating impact of these variables. Especiallye #@ssential role of teacher ICT

motivation should be recognized.
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