
Predicting ICT integration into classroom
teaching in Chinese primary schools:
exploring the complex interplay of
teacher-related variablesjcal_383 160..172

Guoyuan Sang, Martin Valcke, Johan van Braak, Jo Tondeur & Chang Zhu
Department of Educational Studies, University of Ghent, Dunantlaan 2, 9000, Ghent, Belgium

Abstract Available research has explored a wide variety of factors influencing information and commu-
nication technologies (ICT) adoption and integration in classroom teaching; however, existing
research seldom centre on the combined impact of these variables. In addition, the little
research available is set up in the Chinese context. The latter is important given that the different
cultural context in which the interplay between teacher beliefs and educational practices has
only been documented quiet little. The present study centres on the complex interplay of a
number of internal teacher variables to explain ICT classroom integration. These variables
comprise ‘teachers’ constructivist teaching beliefs’, ‘teacher attitudes towards computers in
education’, ‘teachers’ computer motivation’, ‘teacher perception of ICT-related policy’. A
survey was set up, involving 820 Chinese primary school teachers. Path modeling was used to
explore the direct and indirect effects of the teacher-related variables on their level of ICT class-
room integration. Firstly, two distinctive types of ICT use can be distinguished in the Chinese
context: (a) teacher supportive use of ICT that refers to the use of ICT for e.g. student adminis-
tration, preparing worksheets, developing evaluation activities; and (b) classroom use of ICT to
support and enhance the actual teaching and learning process. The results show that classroom
use of ICT directly depends on teachers’ computer motivation and the supportive use of ICT.
Teachers’ constructivist beliefs, their attitudes towards computers in education and perceptions
about the ICT-related school policy influence ICT integration in an indirect way. The results
demonstrate how the complex interplay between teacher-related variables and ICT integration
in the classroom is partly in line with findings in non-Asian contexts. A number of differences
can be explained by the particular Chinese context. In particular an indirect relationship was
found between teachers’ constructivist beliefs and their level of ICT integration.
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Introduction

Among other factors, teacher-related variables are the
most powerful predictors of technology integration

(Becker 2000). Teachers should therefore be at the core
of information and communication technologies (ICT)
integration projects. As early as 17 years ago, Marcink-
iewicz (1993) stressed that the full integration of com-
puters into the education remains a distant goal unless
there is reconciliation between teachers and computers.
Studies have produced an extensive overview of
teacher-related factors (Ely 1999; Mumtaz 2000;
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Tondeur et al. 2008a). Some of these factors cannot be
influenced or changed, such as age, teaching experi-
ence, etc. Others can be influenced, such as teacher atti-
tudes towards ICT, ICT-related knowledge and skills,
and motivation to use ICT (Afshari et al. 2009).

In the literature, two types of barriers are described
currently hampering the integrated use of ICT by teach-
ers: external (first-order) barriers and internal (second-
order) barriers (Ertmer 1999). External barriers
comprise variables that are perceived as key obstacles,
e.g. adequate access to the technology, Internet access,
bandwidth, technology-related training (e.g. Galanouli
et al. 2004). However, as observed by Ertmer (1999),
even when first-order (external) barriers are resolved,
‘teachers would not automatically use technology to
achieve the kind of meaningful outcomes advocated’ (p.
51). ICT integration seems to remain limited when there
is no focus on teachers’ own theories and beliefs about
teaching and learning (Mumtaz 2000). This introduces
the need to consider internal barriers stalling ICT inte-
gration by teachers. Internal barriers are – among others
– related to a teacher’s philosophy about teaching and
learning, their conception of knowledge, etc. A critical
issue is that these are veiled and deeply rooted in daily
practices of teachers (Ertmer 1999, 2005).

The study presents a relational model embracing a
wide variety of internal teacher variables related to ICT
integration. Building on available research, this list com-
prises: teachers’ constructivist beliefs (Higgins &
Moseley 2001; Sang et al. 2010), teachers’ computer
motivation (e.g. Marcinkiewicz 1996), teachers’ atti-
tudes towards computers in education (e.g. van Braak
2001), and teachers’ perceptions on ICT-related policy
(e.g. Barron et al. 2003). Few studies have explored how
these factors influence in a direct and/or indirect way the
level of ICT integration in classrooms. This introduces
the key research question for the present study.

Although the question about ICT integration in edu-
cation is of global significance, also cultural variables
have to be taken into account. The concept of culture
points in this context to ‘the shared way of life of a
group of people’ (Berry et al. 2002), which influences
people’s behaviour, perspectives, values, and under-
standing. It is widely accepted that culture shapes indi-
viduals’ perceptions of innovations that bear directly on
their lives (Williams-Green et al. 1997; Chen et al.
1999). For instance, Chen et al. (1999) claim that the
pervasive influence of culture should be considered as a

significant concern in the development of technology-
enhanced learning systems. The research of Zhu et al.
pointed at cultural differences in the educational use of
ICT (Zhu et al. 2009). Cultural perceptions need to be
considered as an important element in the implementa-
tion of ICT (Albirini 2006) and culture may play an
important role influencing how teachers relate their
beliefs to ICT use (Chai et al. 2009). Cultural differ-
ences have been identified when comparing Chinese
and Flemish teacher perspectives on the use of ICT in
teaching and learning (Zhu et al. 2010). According to
their findings, Chinese teachers, in particular, express
more doubts about the constructivist principles underly-
ing many ICT applications (e.g. collaboration, indepen-
dent learning, self-directed learning). Differences are
identified in ideas of Chinese teachers – as compared
with Flemish teachers – about teacher–student and
student–student interactions. This is linked to differ-
ences in the cultural dimensions: power distance, col-
laboration, and competition. Chinese teachers put a
larger emphasis on those dimensions.

‘The social and cultural contexts in which ICT
resources are perceived and used by teachers are key
influences in the development of a range of personal and
professional practices’ (Loveless 2003, p. 314). In this
respect, the present study enriches previous studies and
tests the interplay between teacher variables and the ICT
integration into classroom teaching in the Chinese
context. As will be discussed in the theoretical setting,
we especially centre on teacher beliefs, perceptions, atti-
tudes, and motivation to study teachers’ adoption of ICT.

Theoretical background

In this background section, we first review the available
research about the internal teacher variables and ICT
use in education. Based on the review, an integrated
model is presented bringing together these variables to
explain and predict the educational use of ICT.

Internal teacher-related variables and ICT integration

Constructivist beliefs
Constructivist beliefs about teaching and learning have
gained acceptance as a viable framework to understand
learning processes and to develop effective teaching
models. Teachers adopting constructivist educational
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beliefs, seem to be more willing to adopt student-
centred approaches and other innovative instructional
approaches (Pajares 1992; Higgins & Moseley 2001),
while teachers adopting traditional beliefs are more
likely to adopt teacher-centred instructional practices
(Isikoglu et al. 2009).

The way teachers integrate computers into their
classroom instruction seems to be strongly mediated by
their belief systems (Windschitl & Sahl 2002).
Researchers have explored the particular impact of con-
structivist educational beliefs on ICT integration (Riel
& Becker 2000; Higgins & Moseley 2001; Tondeur
et al. 2008a). For instance, Tondeur et al. (2008a) argue
that teachers adopting high constructivist beliefs are
more active ICT users compared with teachers with low
constructivist beliefs.

ICT motivation
Motivation encompasses a multitude of factors driving
the selection, the persistence, and the engagement of
particular activities to attain an objective (Dweck &
Elliott 1983). Motivation refers to the process whereby
goal-directed behaviour is instigated and sustained
(Schunk 1990). Motivational factors are therefore con-
sidered to be part of one’s goal structures and beliefs
about what is important (Ames 1992). Sufficient levels
of motivation in teachers are seen to be related to the
innovative role of technology. Empirical research
has successfully linked motivation to teacher
computer use (Sheingold & Hadley 1990; Marcink-
iewicz 1996).

Attitudes towards ICT in education
Ajzen (1988) describes ‘attitude’ as a predisposition to
respond favourably or unfavourably to an object,
person, or event. The strong relationship between
computer-related attitudes and computer use in educa-
tion has been emphasized in many studies (e.g. van
Braak et al. 2004; Sang et al. 2010). Attitudes towards
computers influence teachers’ acceptance of the
usefulness of technology, and also influence
whether teachers integrate ICT into their classroom
(Akbaba & Kurubacak 1999; Clark 2001; Huang &
Liaw 2005). According to Mumtaz (2000), schools
can go only so far to encourage educational
technology use without taking teacher attitudes into
consideration.

Perceptions of ICT-related school policy
As ICT continues to drive changes in present and future
society, school policies need to define upfront their
organizational vision and actions in view of planned
change (Senge 2000). A number of studies (e.g. Barron
et al. 2003; Tearle 2003) present evidence that an
increase in classroom use of ICT can be linked to a
favourable policy environment. School-level policy
produces the desirability to build a coherent and sup-
portive community of practice associated with effective,
regular, and consistent ICT use (Dawes 2001; Hennessy
et al. 2005).

Since the Chinese educational system is highly cen-
tralized, ICT-related school policies are linked to
national policies as developed by the Ministry of Educa-
tion. The Ministry promotes ICT use, but links this
explicitly to the prescribed national curriculum, the
central examination system and teacher-led didactical
strategies. This does not invite a thorough reflection on
school-based policies (Zhang 2007). The question
arises to what extent the definition and implementation
of these ICT policies is sufficiently linked to the educa-
tional practices in the school and the classroom. An ICT
policy itself does not automatically result in the adop-
tion of innovations unless all actors involved are clearly
aware of this policy. Research of Fullan (1991) shows
that the adoption of innovation in schools depends on
the democratic process of planning change by involving
all school-related actors. If teachers share the values
expressed within a school policy and understand the
implications, this policy is more likely to influence
practice (Kennewell et al. 2000). Recent research of
Tondeur et al. (2008b) shows that successful ICT inte-
gration is much more likely when teachers share the
values expressed within the school policy and under-
stand their implications.

Teacher ICT use in education

Researchers have mapped a range of definitions, classi-
fications, and typologies about educational computer
use. For instance, Niederhauser and Stoddart (2001)
distinguished between two main types of educational
ICT use: ‘skill-based transmission use’ and ‘open-
ended constructivist use’. Educational computer use is
also categorized as ‘computers as information resource
tools’, ‘computers as authoring tools’, and ‘computers
as knowledge construction tools’ (Ainley et al. 2002).
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On the base of an empirical study, involving a large
number of teachers, Tondeur et al. (2007) have delin-
eated two main categories of ICT use by teachers: sup-
portive ICT use, classroom ICT use; these categories
replicate in an empirical way typologies developed by
e.g. Hogarty et al. (2003), and van Braak et al. (2004).
The first category, supportive ICT use, refers to the use
of ICT for pro-active and administrative teaching tasks,
such as student administration, preparing worksheets,
developing evaluation activities, keeping track of
pupils’ learning progress, etc. The second, classroom
ICT use, aims to support and enhance the actual teach-
ing and learning process, such as the use of computers
for demonstration purposes, drill and practice activities,
modeling, representation of complex knowledge ele-
ments, discussions, collaboration, project work, etc.
(Hogarty et al. 2003). To study the relationship between
both categories, it is interesting to build on the study of
Wozney et al. (2006). They found that supportive use of
ICT was the most significant predictor of classroom use
of ICT.

Towards an integrated model

As mentioned in the previous section, teachers’ class-
room use of ICT depends on a variety of internal teacher
variables. Considering the available research evidence,
we can develop an integrated model that interlinks these
internal variables to explain and predict classroom use
of ICT (Fig 1).

For ease of interpretation, linkages between variables
are identified between brackets. The hypothetical rela-
tionships between the variables build on a variety of
theoretical and empirical data:

1 An interrelationship between teacher beliefs and
perceptions has been documented by arguing that
teacher beliefs influence their perceptions and judg-
ments (Johnson 1990; Pajares 1992).

2 As mentioned in section ‘Constructivist beliefs’,
teacher beliefs tend to be associated with their ICT
integration the classroom teaching (Becker 2001;
Windschitl & Sahl 2002; Hermans et al. 2008). For
instance, Hermans et al. (2008) found a positive
effect of constructivist beliefs on the classroom use
of computers. Becker (2001) also states that con-
structivist teachers are more likely to use ICT in
more challenging ways.

3 On the base of the model of Fishbein and Ajzen
(1975), we position beliefs as precursors of attitudes
towards ICT in education. Hew and Brush (2007)
state that although attitudes and beliefs are two
separate constructs that are inextricably inter-
twined, beliefs mainly determine a person’s attitude
(see also Bodur et al. 2000). A series of studies did
already examine and support the impact of teachers’
educational beliefs on educational computer atti-
tudes (e.g. Ertmer 2005; Chai et al. 2009). Becker
and Ravitz (1999) also state that teachers who hold
constructivist beliefs are more likely to engage their
students to use ICT.

4 The direct impact of beliefs on supportive ICT use
has also been documented by researchers (Becker
2001; Scrimshaw 2004; Webb & Cox 2004; Tondeur
et al. 2007). For instance, Becker (2001) argues that
constructivist beliefs foster ICT use in education.

5 Davis et al. (1989) focus on computer motivation.
They claimed that a primary motivation for com-
puter adoption is the adopter’s belief regarding the
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Fig 1 Integrated model of the impact of
teacher variables on information and
communication technologies (ICT) use in
the classroom. Note: Straight line indi-
cates a relationship studied in the litera-
ture; dashed line indicates a suggested
relationship in this study.
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usage outcome or his perceptions of the usefulness
of the technology. The interrelation between beliefs
and motivation is confirmed by Czubaj (1996) by
defining internal motivation as a state of beliefs
influencing one’s decision-making.

6 The influence of teachers’ perceptions of school
ICT policy on ICT integration has been confirmed in
the research of Tondeur et al. (2008b). They argue
that it is the actual level of teachers’ awareness
about an ICT policy that determines the integration
of educational ICT use.

7 Researchers point at the impact of teacher motiva-
tion on the promotion of excellence in teaching with
ICT (Hadley & Sheingold 1993; Abdullah et al.
2006). Highly motivated teachers reflect higher
levels of ICT use in their classroom (Karsenti et al.
2006).

8 The interrelationship between teacher attitudes
towards computer and ICT classroom integration
was discussed in the section ‘Attitudes towards ICT
in education’.

9 An indirect interrelationship between teacher atti-
tudes towards computers and supportive ICT use
was reported by van Braak et al. (2004). Positive
attitudes towards computers are also important
since they lead to increased computer competency
(Ertmer 2005; Chai et al. 2009).

10 Supportive use of ICT can be considered as a signifi-
cant predictor of classroom use of ICT (Cox et al.
1999; Wozney et al. 2006). The former argues that
teachers who are already regular users of ICT have
confidence in using ICT in their teaching.

Although clear theoretical and empirical grounding
is available to develop the model, the existing research
remains limited in two ways. First, what is missing is an
overall study of the interplay between this set of internal
teacher variables and how this affects the educational
use of ICT. Secondly, a number of relationships have not
yet been studied (dashed lines in the model): the interre-
lationship between the mediating variables perception
of the ICT policy, attitudes towards ICT in education,
and ICT motivation and the subsequent impact of types
of computer use. From a theoretical point of view, these
links can be drawn when we consider the interaction
between cognitive processes (e.g. ICT policy percep-
tions) and motivational beliefs (ICT attitudes, ICT moti-
vation) in e.g. the expectancy-value motivation model

of Wigfield and Eccles (2000). Building on this model,
perceptions and attitudes are considered to influence
teacher motivation to use ICT. Both in a direct and indi-
rect way, these teacher variables are expected to affect
both types of ICT use (supportive use and classroom
use). Furthermore, the relationships between the vari-
ables are not studies in the context of Chinese primary
education.

Method

A survey was set up to gather data about the internal
teacher variables discussed above, and information
about the actual ICT use in education. Participation was
organized after obtaining consent from the school prin-
cipal. A sample of 27 primary school principals was
contacted, resulting in a total of 1000 questionnaires
being sent to the individual teachers. In total, 820 teach-
ers returned the questionnaire, reflecting an 82%
response rate.

Characteristics of the participants
The 820 respondents taught in 11 different provinces
throughout China. About 70% of the respondents were
female. Average teacher age was 41.7 years (range
18–70 years), average years of teaching experience was
14.6 (range 0–51 years). As to the school setting, 430
(52.4%) teachers worked in urban schools, and 390
(47.6%) teachers worked in rural schools.

To control for potential impact of background vari-
ables, respondents were grouped into three categories
depending on their years of teaching experience: teach-
ers with less than 5 years of teaching experience
(12.4%); teachers with 6–15 years of teaching experi-
ence (46.2%); and teachers with more than 16 years of
teaching experience (41.3%). Considering the varying
classroom size in Chinese primary schools, and the fact
that this affects the adoption of specific teaching and
learning approaches (see e.g. He 2001), class size data
was controlled for. Three class size categories were con-
sidered: small classes (<30), medium classes (31–50),
and large classes (51>). Seven per cent of the partici-
pants reported teaching small classes; 47% of them
reported teaching medium classes; 40% of them
reported teaching large classes. In addition, respondents
were also categorized into groups depending on the sub-
jects they teach. It is to be stressed, that in Chinese
primary education and in clear contrast to many other
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countries, teaching responsibilities differ depending on
the school subject: 63.3% of the teachers teach an aca-
demic (main) subject (i.e. Chinese, English, mathemat-
ics, science); 19.9% teach non-academic (subsidiary)
subject (i.e. fine arts, music, physical education, infor-
mation technology); 13.5% teach more than one
subject; 27 teachers (3.3%) did not answer the subject-
related question.

Research instruments
Several existing scales were reused in this study to
obtain measures in relation to the large set of internal
teacher variables and ICT use variables. In view of
adaptation and translation, the recommended transla-
tion procedure ‘back-translation’ was applied to
develop Chinese instrument versions (Hambleton
1992).

Teacher constructivist beliefs
Teachers’ constructivist teaching beliefs were measured
through the ‘Constructivist Teaching Beliefs’ (eight
items) scale adapted from Woolley et al. (2004). The
participants were asked to rate their level of agreement
with a specific statement (from 1 – strongly disagree to 5
– strongly agree). Item example: ‘Learners must get the
opportunity to build up their own knowledge in a col-
laborative way or together with the teacher’. Internal
consistency was determined by calculating Cronbach’s
alpha (a = 0.82). The single-factor solution is validated
when carrying out a confirmatory factor analysis (CFA),
resulting in a good model fit [c2 = 44.931 (df = 18;
P < 0.001), comparative fit index (CFI) = 0.985, good-
ness of fit index (GFI) = 0.987, adjusted goodness of fit
index (AGFI) = 0.973, Tucker–Lewis index (TLI) =
0.977, root mean square error of approximation
(RMSEA) = 0.043].

Perceptions of ICT-related school policy
Considering the potential role of teacher perceptions of
an ICT school policy, the ICT School Policy Survey
(ICTP) was developed. Six items focusing on policies,
strategies and plans at school level in relation to ICT
infrastructure, ICT use, and ICT teacher training and
evaluation are presented to the teachers. Respondents
were asked to rate the extent to which a particular item
was – in their perception – available in their school.
Item example: ‘I am aware that the school has a policy
about ICT literacy for teacher evaluation’. Exploratory

factor analysis reflected a single factor solution,
accounting for 55.7% of the variance. Cronbach’s a
coefficient of the ICTP was .89. The one-factor model
was verified on the base of a CFA, reflecting a good
model fit [c2 = 20.897 (df = 6; P < 0.01), CFI = .992,
GFI = 0.992, AGFI = 0.971, TLI = 0.981, RMSEA =
0.055].

Computer motivation
The Computer Motivation Scale (CMS) was newly
developed and builds on eight items. Respondents were
asked to rate each statement on a 5-point scale (from
1-strongly disagree to 5-strongly agree). Item example:
‘I use ICT to prepare children for the information
society’. Exploratory factor analysis confirmed a one
factor solution accounting for 50.3% of the variance.
Cronbach’s a coefficient of ‘CMS’ was .89. A CFA
test of the one-factor model, resulted in optimal
GFIs [c2 = 35.999 (df = 16; P < 0.01), CFI = 0.992,
GFI = 0.989, AGFI = 0.975, TLI = 0.986, RMSEA =
0.039].

Computer attitudes
The 10-item Attitudes towards Computers in Education
Scale (ACE), designed by van Braak (2001), was used
in the present study. The ACE measures teachers’ atti-
tudes towards the effects of computer adoption in the
classroom. The scale adopts a 5-point Likert scale (from
1 – strongly disagree to 5 – strongly agree). An example
item is ‘The efficiency of the learning process is
increased through the use of ICT’. The internal consis-
tency of the scale was good (a = 0.85). A CFA test
resulted in a one-factor model solution, reflecting good
GFIs [c2 = 81.755 (df = 30; P < 0.001), CFI = 0.982,
GFI = 0.980, AGFI = 0.963, TLI = 0.973, RMSEA =
0.046].

Supportive ICT use
The Supportive ICT Use Scale was adapted from van
Braak et al. (2004). Scale items build on eight 5-point
Likert items (never, every term, monthly, weekly,
daily). An example item is ‘I use the computer for
administration, e.g. reports, curriculum planning, etc.’.
Internal consistency of the scale was .92. The one-factor
solution was corroborated by a CFA, reflecting a good
model fit [c2 = 50.388 (df = 18; P < 0.001), CFI =
0.988, GFI = 0.985, AGFI = 0.970, TLI = 0.972,
RMSEA = 0.047].
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Classroom ICT use
The ICT Class Use Scale was developed by van Braak
et al. (2004). It consists of six 5-point Likert items
(never, every term, monthly, weekly, daily).An example
item is ‘I use ICT for independent work/ individual
learning’. Calculation of Cronbach’s alpha reflected a
high level of internal consistency (a = 0.92). The one-
factor model test resulted in optimal GFIs [c2 = 14.199
(df = 6; P < 0.05), CFI = 0.997, GFI = 0.994,
AGFI = 0.980, TLI = 0.994, RMSEA = 0.041].

Data analysis

Next to descriptive data analysis, initially a correlation
analysis procedure was adopted to study the nature of
the associations between the different research vari-
ables. Subsequently, structural equation modeling
(AMOS 7.0, SPSS, Inc, Chicago, IL) (Arbuckle 2006)
was used to test the complex relationships among the
variables. Building on the recommendations of Hu and
Bentler (1999), the following GFIs will be reported: the
CFI, GFI, AGFI, TLI, and RMSEA.

Results

Correlation analysis

A first picture of the nature of the relationships between
the research variables can be derived from the results of
the bivariate correlation analysis (Table 1). For the
purpose of this study, the correlations of all variables
with classroom use of ICT are of primary interest. The
results suggest positive and significant interrelation-
ships between classroom use of ICT and the other inter-
nal teacher variables. Also, significant correlations can
be observed between the different internal teacher vari-

ables. None of the correlation values reflect problematic
collinearity between the different constructs.

The results suggest a strong interrelation between
ICT classroom use and the internal teacher variables.
ICT class use is strongly correlated with ICT motivation
(r = 0.31, P < 0.01). Other important correlations are
found between constructivist beliefs and ICT attitudes
(r = 0.40, P < 0.01), between constructivist beliefs and
ICT motivation (r = 0.34, P < 0.01), and between ICT
motivation and ICT attitudes (r = 0.54, p < 0.01). In
addition, ICT class use is strongly correlated with sup-
portive ICT use (r = 0.51, P < 0.01).

Path modeling

In order to test the theoretical model – presented in Fig 1
– path analysis was applied to test the hypothetical links
between internal teacher variables and the dependent
variable. Of interest is the predictive power of these
variables to explain the implementation of classroom
use of ICT (adjusted R2 coefficient). Secondly, we are
interested in the direct and indirect effects of the predic-
tor variables on the dependent variable. Direct effects
on endogenous variables were calculated as standard-
ized beta-weight (path coefficients or b’s). All the GFIs
are in line with recommended benchmarks for accept-
able fit [c2 = 11.670 (df = 6; P > 0.05), CFI = 0.994,
GFI = 0.995, AGFI = 0.983, TLI = 0.984, RMSEA =
0.034]. The total proportion of explained variance in

prospective computer use amounts to 35% (R2 = 0.35).
Figure 2 shows the resulting path coefficients in the
research model.

The figure includes estimates of both direct and indi-
rect effects on ICT use in the classroom. In view of par-
simony, only significant effects have been retained in
the model. ICT classroom use is directly predicted by

Table 1. Results of the bivariate correla-
tion analysis (N = 820).{1} {2} {3} {4} {5}

{1} ICT class use
{2} Constructivist beliefs 0.08*
{3} Perception on policies 0.16** 0.22**
{4} ICT motivation 0.31** 0.34** 0.19**
{5} ICT attitudes in education 0.19** 0.40** 0.14** 0.54**
{6} Supportive ICT use 0.51** 0.13** 0.19** 0.19** 0.16**

*Correlation is significant at the 0.05 level (2-tailed); **Correlation is significant at the
0.01 level (2-tailed).
ICT, information and communication technologies.
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the supportive use of ICT (b = 0.52, P < 0.001) and ICT
motivation (b = 0.20, P < 0.001). All other relation-
ships in the model seem to be of an indirect nature, con-
sidering the role played by the mediating variables:
perception of ICT policy, attitudes towards ICT in edu-
cation, and ICT motivation.

The mediating role of the attitudes towards ICT in
education is clear when we consider the relationship
between constructivist beliefs and the attitudes towards
ICT in education (b = 0.40, P < 0.001) and its consecu-
tive impact on ICT motivation (b = 0.47, P < 0.001).
The attitudes towards ICT in education play a compa-
rable role in linking constructivist beliefs and ICT moti-
vation to the supportive use of ICT (b = 0.18,
P < 0.001). The mediating role of ICT motivation is
clear when we see the path from constructivist beliefs
via ICT motivation to classroom use of ICT (b = 0.20,
P < 0.001). In a comparable, weaker, and somewhat
complex way, does the perception of ICT policy
mediate in the relationship between constructivist
teaching beliefs and supportive ICT use (b = 0.14,
P < 0.001). The perception of ICT policy also has an
indirect effect on ICT classroom use mediating by ICT
motivation (b = 0.09, P < 0.01).

Discussion

The key point of the theoretical base is that internal
teacher variables are important to explain the adoption
of particular teaching activities (Veen 1993). Actual
integration depends largely on teachers’ personal feel-
ings, skills, and attitudes to technology in general
(Mumtaz 2000). The results of this study confirm that at

the teacher level, there are many factors influencing the
educational use of ICT. Before proceeding with a dis-
cussion of these results, we have to stress that in the
context of this study, not all measures and indicators –
though presenting a clear pattern – are very strong. As
will be discussed in the limitation section, future
research should replicate the present study to reach
results that can be generalized, especially considering
the specific cultural setting focused upon in the present
paper.

Overall, the relationships between the teacher-related
variables and the use of ICT, as reflected in the structural
equation model, are largely confirmed in the present
study. Our findings underpin the direct and indirect rela-
tionship between internal teacher variables and ICT
integration into classroom teaching in the context of
Chinese primary education. ICT integration in the class
also seems to be strongly related to and depend on the
use of ICT as a supportive tool.

The findings demonstrate that classroom use of ICT in
primary education is clearly linked to the degree of ICT
use as a supportive tool. Stated in a different way, when a
teacher regularly uses ICT to prepare his or her teaching
and to develop a student management approach, he or
she is more willing to integrate ICT in classroom activi-
ties. This finding is in accordance with the literature (Tan
et al. 2003; Galanouli et al. 2004; van Braak et al.
2004). In addition, we claim that supportive ICT use can
be enhanced by high ICT training, and as such, enhance
ICT integration into classroom teaching. This claim is
supported by the research of Cox et al. (1999) in which
they found that the teachers who are already regular
users of ICT have confidence in using ICT in classroom,
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Fig 2 Results of the path analysis: esti-
mates of direct and indirect effects on
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perceiving it to be useful for their personal work and for
their teaching and plan to extend ICT use further in the
future. Because of the use for personal issues, ICT has
become an evident part of the personal set of tools,
instruments, and solutions to deal with their work. From
a theoretical point of view, we could even hypothesize
that ICT has become part of teachers’ professional iden-
tity as theorized by Rasku-Puttonen et al. (2004).

Our finding that internal teacher variables affect –
either directly or indirectly – the types of ICT use in
primary education, is consistent with earlier research. A
body of research – in Western settings – has found a
direct relationship between teachers’ constructivist
beliefs and ICT adoption (Becker & Ravitz 1999;
Mumtaz 2000; Higgins & Moseley 2001). For instance,
Becker (2000) claims that teachers with a strong con-
structivist thinking are eager to adopt ICT in educa-
tional settings. However, in our results, only an indirect
relationship was confirmed between teachers’ construc-
tivist beliefs and their ICT classroom integration. This
can partly be explained by the Chinese educational tra-
dition, based on Confucius’s philosophy emphasizing
‘a group-based, teacher-dominated, and centrally orga-
nized pedagogical culture’ (Zhang 2007, p. 302). The
finding of Chai et al. (2009) in Singaporean and Tai-
wanese settings also supports our results. They claim
that the pre-service teachers’ attitude towards ICT use is
not associated with their epistemological and pedagogi-
cal beliefs.

Attitudes towards ICT in education also indirectly
influence ICT classroom integration through mediation
of ICT motivation and ICT supportive use. The added
value of this finding is that the mediating role of these
teacher attitudes is confirmed within a larger complex of
other variables and processes that influence ICT use in
Chinese primary education. This implies that if primary
teachers adopt favourable attitudes towards ICT in edu-
cation, they are more eager to integrate ICT into their
teaching. This finding is in accordance with the findings
of previous studies (e.g. Wu & Morgan 1989; van Braak
et al. 2004). For instance, van Braak et al. (2004)
observed that a favourable attitude towards computers
did positively and directly affect the degree of computer
use in class. Moseley and Higgins (1999) also stated
that teachers who efficiently use technology in class-
room teaching adopt positive attitudes towards ICT.

According to Hadley and Sheingold (1993) and
Karsenti et al. (2006), teachers who are motivated and

have a strong commitment to foster learning processes
integrate technology more easily in their teaching. This
is consistent with our findings that among the internal
teacher variables, ICT motivation seems to be the stron-
gest predictor of ICT classroom use. In addition, teacher
attitudes towards ICT use in education are strongly
related to their ICT motivation being a predictor of ICT
classroom use.

In our theoretical base, we also centred on the critical
role of teacher perception of ICT school policies.
Repeatedly, authors stress that an appropriate level of
school planning is needed to enhance the successful
integration of ICT in the classroom (Baylor & Ritchie
2002; Tearle 2003). Teachers are more willing to adopt
new modes of ICT when the school aims underpin these
modes of teaching and learning.Although a direct effect
of these perceptions of the ICT school policy is not sup-
ported in our data model, evidence is found to consider
teacher perception of an ICT school policy as a mediat-
ing variable in view of classroom use of ICT. This reit-
erates the findings of earlier studies set up in the Flemish
(Belgium) educational context (Tondeur et al. 2008b).
It also is in line with the conclusions of Hughes and
Zachariah (2001) stating a successful ICT integration
depends upon the development of a shared vision. It
appears that teachers engaged in school ICT planning
and policy will be more likely to apply ICT in an inno-
vative way (Kozma 2003). The development of ICT
school plan and policy aiming at setting clear goals and
defining the means to realize these goals is a crucial step
towards ICT integration (Bryderup & Kowalski 2002).
The proposed interrelation between perceptions of ICT
school policies and attitudes towards ICT use in educa-
tion is not supported by the results.

As could be derived from Fig 2, classroom use of ICT
is strongly influenced by the interrelated impact of inter-
nal teacher variables. First of all, constructivist beliefs
are linked to the perception of ICT policy, attitudes
towards ICT in education, and ICT motivation. These
findings confirm the theoretical statements of Bodur
et al. (2000) and Davis et al. (1989). Although their
position is not explicitly related to technology adoption,
it is easy to understand that teacher beliefs are central to
the complex of internal teacher variables (Pajares 1992;
Ertmer 2005). Teachers’ perception of the ICT policy is
correlated to ICT motivation. This is in line with the
finding of Hughes and Zachariah (2001) claiming that
efficient ICT use relies on the development of a shared
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vision. Furthermore, the research confirms a strong
interrelation between attitudes towards ICT in educa-
tion and ICT motivation, which is supported by studies
of Abdullah et al. (2006).

Conclusions

The present study did focus on the interrelated nature of
internal teacher variables and ICT use in primary educa-
tion. It is important to stress that the study was set up in
the Chinese context. Our findings suggest that success-
ful ICT integration is related to the direct and indirect
effects of a number of internal teacher variables. The
results underpin the importance to consider complex
models to explain and predict educational ICT adoption
and implementation.

A number of limitations have to be stressed. First,
though a large sample from 11 different Chinese prov-
inces was involved in the study, the sample was still too
small to reflect the Chinese teacher population in a rep-
resentative way. This affects the generalizability of the
current findings. In this respect, the results cannot
simply be generalized to other educational levels and
other countries. Some variables were specifically mea-
sured in the context of primary education. We have to
assume that ICT integration in education can be differ-
ent outside the Chinese educational context. Secondly,
the data in this study were obtained via survey instru-
ments gathering self-report measures. Future studies
could build on classroom observations and/or inter-
views with teachers. A next limitation of the study is the
assumed independence of individuals as units of analy-
sis (van Braak et al. 2004). School level factors (leader-
ship, school culture, infrastructure, etc.), social
background factors (economic status, social culture,
etc.), and national level factors (national policy, curricu-
lum innovation, etc.) may also influence teachers’ ICT
integration. A multilevel analysis would be helpful to
integrate the above levels. Lastly, the adoption of a lon-
gitudinal approach could be recommended to track
changes in thinking processes and related teaching
practices about educational ICT integration.

Despite the limitations, the current study contributes
to the literature about ICT integration in a number of
ways. Firstly, from a theoretical perspective, more
insight has been obtained in the complex interplay of
teacher variables affecting their adoption and imple-
mentation of educational ICT use. Secondly, ICT

policymakers need to realize that teachers shouldn’t be
excluded from school policy planning when consider-
ing future educational ICT use. Thus, teachers should
be involved and be familiar with school-level policies.
Lastly, considering the influence of the internal teacher
variables on classroom use of ICT, teacher professional
development should be aware of the direct and
mediating impact of these variables. Especially, the
essential role of teacher ICT motivation should be
recognized.
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