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Abstract

Despite the assumption that the integration of ICT influences the entire school system, research focusing on ICT in
schools is generally limited to the study of variables at class level. In contrast to these studies, the present research explores
ICT integration from a school improvement approach. More particularly, it examines the local school policy with respect
to ICT integration from both the principal’s perspective and perceptions of teachers. Furthermore, it studies the relation-
ship between school policies and the actual use of ICT in the classroom. To answer the research questions, a representative
sample of 53 primary school principals was interviewed. In addition, the interview data were supplemented with survey
data of 574 teachers from the same 53 schools. What emerged from the analyses was that school-related policies, such
as an ICT plan, ICT support and ICT training have a significant effect on class use of ICT. In addition, the findings from
the interviews indicate that school policies are often underdeveloped and underutilised. The discussion section focuses on
challenges to improve the potential of an ICT school policy.
� 2007 Elsevier Ltd. All rights reserved.
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1. Introduction

In the literature, the question is repeatedly put forward as to what variables determine the integration of
information and communication technology (ICT) in education. In this respect, many studies have focused
on measuring the impact of variables at class level (micro level), such as computer attitudes (Albirini, 2006;
Demetriadis et al., 2003; van Braak, Tondeur, & Valcke, 2004), computer experience (Becker, 2001; William,
Coles, Wilson, Richardson, & Tuson, 2000), and gender differences (Shapka & Ferrari, 2003; Volman, van
Eck, Heemskerk, & Kuiper, 2005). The focus on these individual factors has oriented research focusing on
ICT integration towards ‘individual blame’ rather than ‘system blame’ (Tang & Ang, 2002). Previous research
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largely ignores the complex systemic nature of ICT integration, including the role of national policies (macro-
level) and local school policies (meso-level). The latter requires more sophisticated statistical techniques (i.c. a
multilevel approach) to examine the effects of different factors, measured on different levels, reported by dif-
ferent actors on the dependent ICT integration variable.

Results from an earlier study (Tondeur, van Braak, & Valcke, in press) indicate a gap between the proposed
ICT curriculum at the macro-level and the actual use of ICT in the classroom. The study more specifically
demonstrated that the aspirations of national educational authorities to foster ICT integration in schools
do not easily result in concrete changes in instructional practices at class level. In this respect, Visscher and
Coe (2003) point at the variability between schools, suggesting that general, central policies and reforms do
not automatically lead to educational change in schools. Schools are considered to differ with respect to per-
formance level, innovation capacity, and contextual characteristics. This implies that educational improve-
ment or innovation efforts should consider to a larger extent the ‘power of site or place’. Fullan (2001)
concludes that large-scale change could be effective, but requires a degree of top–down initiative at the begin-
ning, followed by larger attention paid to local conditions.

It can be argued that local policies do reflect to a larger extent what happens in the classroom. If
teachers share the values expressed within a school-related policy and understand the implications, this
policy is able to influence practice (Kennewell, Parkinson, & Tanner, 2000). Therefore, it is important
to study the role of local ICT policies on actual ICT integration in education. Recent studies reveal that
ICT works in some schools and hardly in other schools because of school factors (Baylor & Ritchie, 2002;
Tang & Ang, 2002). The present study is in line with research focusing on the latter school factors. It
centres on the hypothesis that school-related policy factors might affect the integration of ICT in the
classroom. In addition, teachers’ perceptions about the ICT school policy are examined in order to inves-
tigate whether these perceptions are vital for successful implementation. Finally, a number of factors at
teacher level, which were found to be effective in a previous study (van Braak et al., 2004), were added
to the model in order to consider and compare their impact on school policies when explaining ICT inte-
gration in the classroom.

2. Background

2.1. School policies from a school improvement perspective

The role of local school policies with respect to ICT integration can be discussed from a school improve-
ment perspective. In brief, the school improvement movement is a practice- and policy-oriented approach to
strengthen schools’ capacity for change management (Creemers, 2002). In contrast to ‘school effectiveness’,
‘school improvement’ tries to find out how schools can change in order to improve, whereas school effective-
ness is strongly focused on what is to be changed in schools in order to become more effective (Hulpia & Val-
cke, 2004). School improvement is mainly concerned about the quality of changes with less attention being
paid to the consequences at the level of pupil outcomes.

Reynolds, Teddlie, Hopkins, and Stringfield (2000) argue that a school improvement approach to educa-
tional change embodies the long-term goal of establishing a self-renewing school. They stress the central role
of the school level in mediating change. A sufficient level of school autonomy, the development of school
policies and a collaborative school team seem to be positively related to school improvement. In this
respect, Stoll (1999) highlights the importance of clear goals and systematic strategies to direct educational
change. Subsequently, team development and professionalism of principals and teachers are necessary con-
ditions (Stoll, 1999). Moreover, Gray (1997) stresses the value of strong leadership to guide change efforts.
Other important aspects of the school improvement process are continuous quality control, i.e. assessment
and reflection (MacBeath, 1999) and schools being part of a network working towards comparable reform
goals (Hopkins & Reynolds, 2001). These key factors entail the development of a local school policy in
order to guarantee the establishment of the necessary conditions supporting the continuous change pro-
cesses. ICT integration is considered as an instantiation of such change processes. As a consequence, in
the present study, it is hypothesised that local school policies play a significant role in promoting ICT inte-
gration in the classroom.
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2.2. The impact of ICT school policies

Previous studies focusing on ICT integration demonstrate that a substantial proportion of the variation in
educational ICT use is due to school improvement related aspects (e.g. Dawson & Rakes, 2003; Otto &
Albion, 2002). Table 1 distinguishes five key factors from the school improvement approach and links these
concretely to school policies fostering ICT integration in the classroom. Despite the existence of differences in
school improvement approaches, there seems to be a general agreement on this basic set of factors. Yet, this
list of school factors cannot depict the complexity of school improvement.

In this respect, a first important factor is the development of a shared vision concerning how ICT is to be
used for teaching and learning (Hughes & Zachariah, 2001; Otto & Albion, 2002). It appears that teachers
belonging to schools engaged in ICT planning are more likely to apply ICT in an innovative way (Kozma,
2003). Dexter, Anderson, and Becker (1999) also conclude that successful ICT implementation depends upon
goals shared by different actors and at different organisational levels. As a consequence, the development of an
ICT school plan aiming at setting clear goals and defining the means to realise these goals, is a crucial step
towards actual ICT integration (Bryderup & Kowalski, 2002). In addition, Kennewell et al. (2000) suggest that
a good ICT plan should also comprise an assessment and evaluation approach to obtain a clear picture of
current ICT use. This fosters an iterative approach in planning and monitoring ICT integration.

Analysis of the available research also reveals the importance of leadership in managing ICT integration.
School principals are in a position to create the conditions to develop a shared ICT policy. Several studies (e.g.
Anderson & Dexter, 2000; Dawson & Rakes, 2003) support the claim that leadership promoting change is a
key factor when it comes to merging ICT and instruction. Baylor and Ritchie (2002, p. 412) also describe lead-
ership as a critical predictor of ICT integration, since it focuses on promoting the use of ICT at a strategic and
action level: ‘school principals who wish to nurture a technology culture need to join in rather than sitting by
the side’.

Other ICT-related school factors that can be connected to school improvement approaches are the degree
of ICT training (e.g. Galanouli, Murphy, & Gardner, 2004), ICT-related support (e.g. Lai & Pratt, 2004), and
cooperation between-schools (e.g. Triggs & John, 2004). Baylor and Ritchie (2002) conclude that ICT training
has an important influence on how well ICT is embraced in the classroom. According to Cohen and Hill
(2001), the most effective teacher training experiences are school subject specific practices, immediately rele-
vant for classroom instruction and connected to school policy. While ICT training is clearly useful, continuous
support is an issue that concerns many teachers to a larger extent. William et al. (2000) argue that mechanisms
need to be put in place to ensure that teachers have adequate access to support. In this respect, Lawson and
Comber (1999) stress the provision of ongoing support usually supported by the ICT coordinator. From the
study of Lai and Pratt (2004), it is clear that the ICT coordination is in a good position to guide and success-
fully integrate ICT in schools. Also cooperation between-schools is seen as an important key factor for the
integration of ICT. The central features that underpin this process are contact with colleagues who shared sim-
ilar interests, interaction that involves knowledge exchange, and encouragement to take risks, combined with
support in analysing why things go wrong and how they can be improved (Triggs & John, 2004).
Table 1
Five areas of local ICT policies from a school improvement approach

School improvement Local ICT policies

Clear goals and systematic strategies for educational change
(Reynolds et al., 2000)

Development of an ICT plan facilitating comprehensive ICT
integration and fostering an environment towards the realisation of the
vision in the ICT plan (Otto & Albion, 2002)

Strong leadership to guide change efforts (Gray, 1997) Leadership to effectively direct the process of ICT integration (Dawson
& Rakes, 2003)

Profession development and support for the implementation of
reforms (Stoll, 1999)

Support and training to ensure ICT integration (Lai & Pratt, 2004)

(Self) evaluation systems for monitoring change processes
(MacBeath, 1999)

Evaluation to monitor the integration of ICT and guide ICT planning
(Kennewell et al., 2000)

Networking and exchange of good practice with other schools
working on the same reform (Hopkins & Reynolds, 2001)

Cooperation to create between-school communities for the
dissemination of ICT-related knowledge (Triggs & John, 2004)



J. Tondeur et al. / Computers & Education 51 (2008) 212–223 215
2.3. Purpose of the study

The literature suggests that the success of ICT integration depends partly on factors at school level. In this
respect, a first purpose of the present study is to describe the state of the art regarding ICT school policies in
Flemish primary schools with respect to five areas emerging from the school improvement approach as dis-
cussed above: the presence of an ICT policy plan, leadership supporting the process of ICT integration, school
internal support, evaluation of ICT use, and between-school cooperation.

The second aim of the study explores the extent to which the use of ICT in the classroom practice can be
associated with these school factors. Furthermore, the impact of teachers’ perceptions of ICT school policies
on ICT integration in the class was studied. Finally – taking into account previous research (van Braak et al.,
2004) – additional relevant teacher variables were included in the analyses in order to examine their relative
impact on ICT practice as compared to the impact of school policy-related variables.

3. Research method

3.1. Participants

The data collection was restricted to actors involved in primary schools in Flanders, the Dutch speaking
region of Belgium. A stratified sample of 60 schools was involved in the study. Stratification variables were
related to the type of educational network and the degree of urbanisation (rural/urban). At least one teacher
at each grade level was asked to participate, resulting in data from at least six teachers per school. The sample
comprises 574 teachers, of which 430 were female. Teacher age varied from 22 to 61 years, with an average age
of 38 (SD = 10.3).

Fifty-three principals of the same 60 schools were willing to participate in the study, reflecting a high
response rate at school level. School principals were 49 years old on average (SD = 6.2). Eighteen principals
were female.

3.2. Procedure and instruments

In view of the first objective of the study, a structured interview with the principals was organised. To direct
the structured interviews, an instrument was developed reflecting variables at meso-level. Table 2 gives an
overview of all meso and micro-variables in the present study. Open-ended questions were formulated for each
variable, and a number of pre-defined response categories were prepared for each question. The coding cat-
egories to structure the answers of the respondents were derived from a review of the literature and reviewed
by teachers, ICT coordinators and researchers. Elements of answers that could not be related to the available
coding categories were written down literally. This resulted additional coding. All interviews were audiotaped
after obtaining informed consent from the participants.

In view of the second research objective, data from the school principals were linked to the data from the
teacher survey. A questionnaire was developed in order to gather information from teachers about the central
dependent variable ‘class use of computers’ and about the determinants of class use of computers, presented in
Table 2. The ‘Class Use of Computer Scale’ (van Braak et al., 2004) was developed for measuring how often
teachers use computers in their classroom (Table 3).

Results in Table 3 illustrate that the computer is mainly used for training skills, such as drill and practice
(53%) and differentiation activities (46%). The eight class use items showed high internal consistency of
a = 0.79. Scale mean for the total sample was M = 34.2 (SD = 18.6), varying between a 0 and 100 range.

3.3. Data analysis

With regard to the first research aim, all responses to the questions in the principal interview were analysed
as quantitative variables. Considering the exploratory nature of the first research objective, descriptive statis-
tics were initially applied to analyse the interview data. When reporting descriptive statistics, only the most
important percentages have been reported.



Table 2
School and teacher variables involved in the teacher survey and/or interviews with principals

Variable Short description Teachers’
survey

Principals’
interviews

Meso-level
ICT policies

ICT policy plan Content ICT plan
p p

Leadership Leadership style (stimulate, delegate, . . .)
p

Support Actors supporting ICT integration
p

Extent and type of internal ICT support
p

In-service-training (extent and effectiveness)
p

Evaluation Extent and type of evaluation ICT use
p

ICT-related cooperation (internal
and external)

Extent and type of cooperation with colleagues from the same
school

p

Extent and type of cooperation with colleagues from other
schools

p

ICT infrastructure Number and place of computers
p

Number of computers with Internet connection
p p

Pupil/PC-ratio (in the classroom)
p p

School characteristics

School size Number of pupils
p

Gender % Male/female teachers at school level
p

Micro-level
Teachers’ ICT profile

Attitudes towards computers in
education

Teachers’ attitudes towards computers in education scale (van
Braak, 2001)

p

General computer attitudes Teacher’s general attitudes towards computer scale (van Braak
& Goeman, 2003)

p

Technological innovativeness Teachers attitudes about the need and willingness to introduce
computers in the classroom (van Braak, 2001)

p

Computer experience Years of computer experience
p

Intensity of computer use Degree of computer use (hours a week)
p

Demographics

Age Date of birth
p

Gender Male/female
p

Table 3
Overview of the class use of computer scale items and % of teachers using specific applications at least once a week

%

Encouraging pupils to train skills 53
Using the computer for differentiation 46
Encouraging collaborative learning 33
Asking pupils to do assignments on the computer 33
Encouraging pupils to search for information on the Internet 16
Using the computer as a tool for demonstration 13
Using the computer as a tool for instruction 12
Teaching about the possibilities of computers 8
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In view of the second research objective, multilevel analysis was performed to determine the impact of
school policies on ICT integration in the classroom. Taking into account the hierarchical structure of teachers
nested within-schools, we opted for multilevel modelling to analyse the impact of teacher and school level vari-
ables on the classroom use of ICT, since these models are specifically geared to the statistical analysis of data
with a clustered structure (Goldstein, 1995). More specifically, two levels were distinguished: teachers (level 1)
are clustered within-schools (level 2). The multilevel model was built up from a null model to a model includ-
ing relevant explanatory variables. The first step in the analysis was to examine the results of an unconditional
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two-level null model, with only an intercept term included. This model permits partitioning the total variance
into within-school and between-school components. It serves as a baseline with which to compare subsequent
more complex models and is unconditional because the variance components are not predicted by any vari-
ables. The second step in the construction of the models concerned the inclusion of explanatory variables
at both teacher and school level. Initially, all variables were included in the model as fixed effects, assuming
that their impact does not vary from teacher to teacher or from school to school. Afterwards, the assumption
of a fixed linear trend was verified for each explanatory variable by allowing the parameter coefficients to vary
randomly across schools and across teachers within schools. Since parsimonious models are preferred, only
significant predictors improving the model were retained. The parameters of the multilevel model were esti-
mated using the iterative generalized least squares (IGLS) estimation procedure made available in the MlwiN
software (Rasbash et al., 2000).

4. Results

In this section, we first present the results with respect to five areas of ICT policies, based on the interviews
with the school principals. Subsequently, we focus on the analyses regarding the impact of school policies on
the integration of ICT in the classroom.

4.1. ICT school policy

4.1.1. ICT policy plan

As to the presence of an ICT plan at school, only 12 of the 53 principals reported the availability of a com-
prehensive ICT plan including clear goals and determining the means to realise these goals. Twenty-one prin-
cipals referred to a limited ICT plan, only consisting of goals but incorporating no information about
strategies to pursue these goals. The same number of principals indicated the school had no ICT plan what-
soever. Half of these schools, however, planned to develop an ICT plan during the following school year. In
schools with an ICT plan present, the plan particularly reflects policies related to the ‘use of computers in the
forthcoming school years’ (in 59.3% of the cases), as well as ‘agreements concerning ICT infrastructure and
software’ (in 22.2% of the cases). More detailed analysis of the ICT plan reveals that the focus is primarily
on developing pupils’ technical skills. Less information is included about the integrated use of ICT in learning
and instructional processes. Nevertheless, a number of principals argue that, even if policies are articulated,
the implementation is often lagging behind.

‘‘Despite the effort of the ICT coordination to set up a strategic plan, teachers are not aware of the specifics of

the plan.’’ [Principal/School 17]

One of the problems explicitly mentioned in this respect has to do with poor communication between the
school management and the teachers. Lack of time was singled out as one of the main causes for the absence of
developing a shared vision on the applications of ICT in the class. The development of a vision about ICT
integration was in most of the cases limited to a top–down strategy, initiated by the school principal or the
ICT coordinator.

4.1.2. Leadership

Principals see their role mainly as a catalyst and facilitator of ICT integration in the classroom. In Flanders,
the use of ICT in education is not yet part of the formal curriculum. But teachers are encouraged by the edu-
cational authorities and policy developers to adopt computers in their classroom, but this is yet not a compul-
sory instructional activity. During the interviews, the non-compulsory nature was stressed as the main reason
why only a few principals (7.7%) instruct the teachers to use ICT. In this respect, it can be assumed that ICT
integration in Flemish primary schools will strongly depend on individual teachers.

‘‘I cannot push teachers to implement ICT in their teaching. The current situation of informal (national) pol-

icies builds on the willingness of the individual teacher. In this school, a number of teachers respond as creative
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and productive users of ICT, some are experimenting, and others are inexperienced for effective uses of ICT in

learning.’’ [Principal/School 62]

When principals report their personal impact on the degree of ICT integration, in half of the cases this
impact is perceived as limited. Most of the principals mention a lack of time for managing this process in their
schools.

‘‘You cannot be the architect, the engineer, and the builder at the same time’’ [Principal/School 53]
4.1.3. Support

Principals were questioned about the barriers and needs they perceive with regard to integrating ICT in the
classroom. The first barrier and mentioned most frequently (50%), was the lack of access to resources.

‘‘In 2002, the Flemish government reached the aim of one PC for every 10 pupils, but they forget that these

computers need an update.’’ [Principal/School 27]

Schools from our sample were reported to have on average one computer for every six students (SD = 6.6).
Generally, each regular classroom was assigned 2.0 computers (SD = 1.8). The second barrier (29.6%) refers
to the lack of adequate skilled staff personnel to coordinate and support the adoption of ICT. As principals
mainly perceive their role to be a facilitator, they especially expect ICT coordinators to support the integration
process. Interestingly, many principals reported that it would is be advisable to establish appoint a teacher as a
‘change agent’ in order to maintain sustain the innovation when direction if the ICT coordination is no longer
available.

‘‘Last year, our school had an excellent ICT coordinator; now that he’s gone, ICT integration doesn’t receive a

lot of attention anymore.’’ [Principal/School 37]

A majority of principals reported that ICT coordinators mainly perform as technical experts. Due to a lack
of time, their impact on educational or policy-related issues remains restricted.

‘‘Within three hours a week, our ICT coordinator has sufficient time to repair our computers but not enough to

deal with pedagogical issues’’ [Principal/School 4]

The third ICT-related barrier was the limited ICT skills level of the teachers (27.8%). Considering the needs,
put forward by the principals, the list comprises more and better infrastructure, more ICT coordination, and
more professional development of teachers regarding their ICT skills. Principals emphasise the responsibility
of national authorities to tackle and meet these needs. Few principals stress the importance of a local ICT-
related policy.
4.1.4. Evaluation
From the interviews it became clear that the implementation of ICT in schools is hardly ever submitted to

any kind of evaluation: 17 of the 53 principals claimed that the ICT policy has been evaluated occasionally and
only nine principals reported a systematic evaluation. Again, it appears that the evaluation emphasis is mostly
related on the infrastructure (hardware and software). In a small number of schools, the evaluation also cen-
tres on the actual use of ICT for learning and instruction.

‘‘Evaluation of ICT use for learning activities has a powerful impact on the practice in my school. Our assess-

ment tools oblige teachers to reflect about the specific ICT competencies they intend to reach each time they

plan to use ICT in their lessons. This detailed view how teachers use the potential of ICT in their teaching is

also the starting point for reflection and policy planning.’’ [Principal/School 3]
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Comments of a number of principals reflect the central need for a regular evaluation in order to understand
‘where they are’ and identify ‘where they wish to be’ after a period of time. This suggests that in some cases
ICT policies are not seen as static, but as an instrument that needs to be reviewed on a regular base.

4.1.5. Cooperation

It is worth noting that schools in Flanders need to set up cooperation with other schools in order to receive
funds for ICT coordination. This encouraged most of the schools (75%) to develop partnerships. Beside the
opportunity to share an ICT coordinator, the cooperation often also led to shared initiatives related to hard-
ware and software (25.9%) solutions.

‘Schools should work together for a wide range of technical issues. It is clear that all our partner schools benefit

from the experiences of the ICT coordination. But in terms of motivating our staff as well as supporting them in

integrating ICT into teaching, this person risks missing the culture of our school’ [Principal/School 34]

A common theme in the interviews was – as a result of the requirement to cooperate with other schools –
that principals and ICT coordinators felt stimulated to discuss the complex issue of ICT integration. Some
principals also stress the importance of involving teachers in this collaboration process; but in only one school
did this result in the actual partaking of the teachers.

‘Last year, my teachers were invited to observe examples of good practice in another primary school. In my

opinion, observation of each others practice can be a good incentive.’ [Principal/School 61]
4.2. Impact of school policies and teacher characteristics on ICT integration in class

Table 4 presents the results of the multilevel analyses concerning teachers’ use of ICT in the class. More
specifically, the impact of school policy factors, teachers’ perceptions regarding ICT school policies, and tea-
cher variables, such as teachers’ computer attitudes, computer experience, and technological innovativeness,
was studied.
Table 4
Model estimates for the two-level analysis of teachers’ use of ict in the classroom

Parameter Null model Final model Effect size

Fixed

Intercept 34.531 (1.124)*** �1.771 (5.191)
Perception internal ICT support 0.199 (0.042)*** 0.22 SD
Pupil/PC-ratio �0.532 (0.121)*** 0.19 SD
Perception content of ICT plan 0.106 (0.025)*** 0.18 SD
Number of in-service trainings 1.891 (0.592)** 0.15 SD
% Male teachers 0.158 (0.058)** 0.13 SD
Attitudes towards computers in education 0.218 (0.075)** 0.15 SD
Technological innovativeness 0.138 (0.066)* 0.11 SD
Intensity of computer use 0.467 (0.144)** 0.15 SD

Random

Level 2
r2

l0 31.878 (12.850)* 14.936 (8.524)
Level 1
r2

e0 315.922 (20.273)*** 197.718 (15.310)***

Note. Per cell: regression coefficient and standard error.
* p < 0.05.

** p < 0.01.
*** p < 0.001.



220 J. Tondeur et al. / Computers & Education 51 (2008) 212–223
As can be seen in Table 4, the random part of the null model provides justification for applying multilevel
models, for the variances at both the school and teacher level are significantly different from zero (resp.
v2 = 6.153, df = 1, p = 0.013; v2 = 242.847, df = 1, p < 0.000). This model serves as a baseline to compare sub-
sequent more complex models with and it partitions the total variance of ICT class use
(347.8 = 31.878 + 315.922) into between-schools (31.878) and between-teachers within-schools variance
(315.922). Respectively 9.16% of the total variance in teachers’ use of ICT in the classroom is related to dif-
ferences between schools, while the remaining part of 90.83% of the variance can be attributed to differences
between teachers within schools.

As the fixed parameters in the final model in Table 4 reveal, variables at both the school and teacher level
significantly influence teachers’ use of ICT in their class. The results highlight the significant positive effect of
teachers’ ‘attitudes towards computers in education’ (v2 = 8.410, df = 1, p = 0.003), ‘technological innovative-
ness’ (v2 = 4.453, df = 1, p = 0.030), ‘intensity of computer use’ (v2 = 10.552, df = 1, p = 0.001), ‘number of
in-service-training sessions about ICT’ (v2 = 10.186, df = 1, p < 0.000), ‘perceptions regarding the contents
of the school ICT plan’ (v2 = 17.435, df = 1, p < 0.000), and ‘perceptions regarding school internal ICT sup-
port’ (v2 = 22.401, df = 1, p < 0.000). In addition, a positive effect of the ‘percentage male teachers at school’
was identified (v2 = 7.324, df = 1, p = 0.007). A significantly negative effect was observed for the ‘pupil/PC-
ratio in the classroom’ (v2 = 19.375, df = 1, p < 0.000), indicating that the availability of a higher number
of computers invoke a higher level of ICT integration in the classroom.

The results point at the fact that ICT integration in daily class practice is significantly associated with teach-
ers’ perceptions of policy-related factors. No significant effect on teachers’ ICT use was found for the princi-
pals’ perspective. Teachers’ perceptions about the ICT school policy seem to be more important for ICT
integration in the classroom than a teachers’ ICT profile.

5. Discussion

The findings of the present study highlight the potential impact of policy-related factors on the actual inte-
gration of ICT in daily classroom instruction. First, the study confirmed that teachers in schools with an expli-
cit ICT school policy that stresses shared goals are using ICT more regularly in their classroom. This
corroborates previous research findings, suggesting that successful ICT integration depends upon the develop-
ment of a shared vision (Hughes & Zachariah, 2001; Otto & Albion, 2002). It should be stressed, however, that
in the present study only ‘teachers’ perceptions regarding the content of the ICT school plan’ and not the
actual content of the ICT plan has a significant impact on class use of ICT. As a consequence, an ICT policy
plan seems to be an important incentive to foster the integration of ICT use in classroom, but only when teach-
ers are aware of its content. In other words, successful ICT integration becomes much more likely when teach-
ers share the values expressed within the school policy and understand their implications (Kennewell et al.,
2000).

Nevertheless, as could be derived from the interviews, teachers in the present study were often overlooked
during the development of the school’s ICT policy. The results point at a lack of communication between prin-
cipals and teachers. This reinforces the fact that policy decisions and change models currently do not acknowl-
edge the pivotal role of the teacher in effecting change (Olson, 2000). Olson (2000) suggests that a dialogue
should be established based on parity between principals, teachers, and other stakeholders. Engaging teachers
in the development of an ICT plan gives them the opportunity to reflect on their particular educational use of
ICT (Tondeur et al., in press). It determines the subjective meaning of how and why individual teachers will
respond to ICT. In addition, Tang and Ang (2002) highlight the impact of communication on ICT integration.
They suggest that teachers should not be considered as ‘recalcitrant recipients’ but as ‘structurally constrained
participants’.

Next to the importance of a shared vision about ICT, three other significant determinants of ICT class use
are subject to the influence of school policies, namely the number of teachers’ attended in-service trainings, the
availability of school internal ICT support, and the pupil/PC-ratio at school. It is interesting to note that, par-
allel with the result about the ICT plan, only the perceptions of the teachers and not the principals with regard
to school-based ICT support were statistically significant. It appears that teachers reporting a high degree of
ICT-related support, incorporate more often these technologies in their practice. This confirms previous
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research findings pointing at the teachers need for considerable support in view of ICT integration (e.g. Lai &
Pratt, 2004). Building on the interviews with the principals it is clear that most support is supplied by ICT
coordinators. ICT coordinators, however, primarily provide schools with technical expertise, while their
impact on educational or policy-related issues seems to remain limited. As Somekh (1996) noted, needs for
technical support tend to take precedence over curriculum support. The government in Flanders is aware
of this problem and has therefore redefined the role and position of ICT coordinators. According to Lai
and Pratt (2004), the main responsibility of the ICT coordination is especially to guide ICT integration in
teaching and learning (curriculum support). Principals in our study indicate the lack of time as an important
obstacle for receiving such curriculum related support. It seems therefore to be recommended to distinguish
between technicians providing schools and teachers with technical support, next to ICT coordinators that
focus primarily in educational support in view of ICT integration into the curriculum.

Building on the positive effect of the ‘number of in-service ICT training sessions’ on higher levels of ICT
class use, professional development should stay at the centre of an ICT policy. Another finding with policy
implications is the impact of the pupil/PC-ratio on ICT class use. But it has to be stressed that this impact
is only valid when the computers are located in the classroom. An explanation for this specific impact might
be that the in-classroom provision of computers maximises usage-potential, in contrast to computer labs
where computer use depends on time-allocation mechanisms. Also, in this context authors state that computer
labs are less effective because the separation between computer and classroom reduces ICT integration in
learning activities (Salomon, 1990).

The findings about the impact of teacher characteristics on ICT use confirms results reported earlier (van
Braak et al., 2004) concerning ‘innovativeness’, ‘attitudes regarding computers’, ‘intensity of ICT use’, and
‘gender’. Compared to teacher characteristics, the present study stresses that policy-related factors are impor-
tant for successful ICT integration. Nevertheless, findings from the interviews indicate that school policies are
often underutilised, and it is clear that ICT integration is not yet achieved in a systemic or systematic way in
most of the schools. Very few schools can be labelled as ‘learning organisations’ with a shared commitment to
ICT integration. Only 22% reported to have developed an extensive ICT plan, and only 17% of those plans
included information about the educational use of ICT.

As ICT continues to drive changes in society and in education, school policies need to define their organ-
isational vision and actions more clearly in view of planned change (Senge, 2000). The literature about school
improvement stresses the importance of leadership in developing a commitment to change (Fullan, 2001).
Building on the notion that school principals play a central role in this context, the International Society
for Technology and Education has established technology standards for school leaders (Knezek, Rogers, &
Bosco, 2001). These ‘‘final attainment levels’’ require primary school principals to implement ICT in a success-
ful way. Their capacity to develop and articulate, in close collaboration with other actors from the school
community, a shared vision about ICT use and integration is considered as a critical building block in this
process. Therefore, training of principals should be a priority. The study from Dawson and Rakes (2003)
underpins the former: the more training principals receive, the more ICT integration at school level is being
observed. Their findings suggest that without well-trained, ICT-capable principals, the integration of ICT into
school curricula will remain deficient.

In the present study, principals report that their personal impact on the current level of ICT integration is
rather limited. They refer in this context to the fact that ICT is not yet included in the formal curriculum. To
respond to this problem the Flemish government has recently put forward ICT standards that determine what
should be attained by the majority of the pupils at the end of primary education. Considering this decision, it
will be interesting to study the impact of these standards on school policies in the near future. This would also
help to clarify whether class use of ICT changes significantly when the school policy is more established.

In addition, interpretative research, e.g. case studies can be set up to identify in more detail why other
school-related variables affect the (non)adoption of ICT in certain schools.

For instance, it is suggested that ‘school culture’ is an important consideration in terms of ICT integration
(e.g. Lim, 2002; Tearle, 2003). School culture can be defined as ‘‘the basic assumptions, norms and values, and
cultural artefacts that are shared by school members’’ (Maslowski, 2001, pp. 8–9) . These meanings and per-
ceptions indirectly affect attitudes and behavior in the organisation of schools (Devos, Bouckenooghe, Engels,
Hotton, & Aelterman, 2007). According to Tearle (2003), they can be linked in how ‘‘ready’’ the school is to
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adopt the planned change. Future research should investigate on how these ‘informal policies’ could affect for-
mal policies and, in turn, ICT integration.

6. Conclusion

The present research studied class use of ICT from a broader perspective, namely from an ICT school pol-
icy point of view. The findings suggest that successful ICT integration is clearly related to actions taken at the
school level, such as the development of an ICT plan, ICT support, and ICT training. The results also suggest
that principals have to develop a more collaborative approach when defining this policy. The study underpins
the importance of a shared and school-wide vision about ICT integration that reflects the opinions and beliefs
of the principal, the ICT coordinator, and the teachers.

References

Albirini, A. (2006). Teachers’ attitudes towards information and communication technologies: The case of Syrian EFL teachers.
Computers & Education, 47, 373–398.

Anderson, R. E. & Dexter, S. L. (2000). School Technology Leadership: Incidence and impact. Rep. No. 6, Center for Research on
Information Technology and Organizations, University of California, Irvine and University of Minnesota.

Baylor, A. L., & Ritchie, D. (2002). What factors facilitate teacher skill, teacher morale, and perceived student learning in technology-
using classrooms?. Computers & Education 39, 395–414.

Becker, H. J. (2001). How are teachers using computers for instruction? In Paper presented at the 2001 annual meeting of the american
educational research association, Seattle, March 2001.

Bryderup, I. M., & Kowalski, K. (2002). The role of local authorities in the integration of ICT in learning. Journal of Computer Assisted

Learning, 18, 470–479.
Cohen, D., & Hill, H. (2001). Learning policy: When state education reform works. New Haven, CT: Yale University Press.
Creemers, B. P. M. (2002). From school effectiveness and school improvement to effective school improvement: Background, theoretical

analysis, and outline of the empirical study. Educational Research and Evaluation, 8, 343–362.
Dawson, C., & Rakes, G. C. (2003). The influence of principals’ technology training on the integration of technology into schools. Journal

of Research on Technology in Education, 36, 29–49.
Demetriadis, S., Barbas, A., Molohides, A., Palaigeorgiou, G., Psillos, D., Vlahavas, I., et al. (2003). ‘‘Cultures in negotiation’’: Teachers’

acceptance/resistance attitudes considering the infusion of technology into schools. Computers & Education, 41, 19–37.
Devos, G., Bouckenooghe, D., Engels, N., Hotton, G., & Aelterman, A. (2007). An assessment of well-being of principals in Flemish

primary schools. Journal of Educational Administration, 45, 33–61.
Dexter, S., Anderson, R. E., & Becker, H. J. (1999). Teachers’ views of computers as catalysts for changes in their teaching practice.

Journal of Research on Computing in Education, 31, 221–239.
Fullan, M. (2001). The new meaning of educational change (3rd ed.). London: RoutledgeFalmer.
Galanouli, D., Murphy, C., & Gardner, J. (2004). Teachers’ perceptions of the effectiveness of ICT-competence training. Computers &

Education, 43, 63–79.
Goldstein, H. (1995). Multilevel statistical models (2nd ed.). London: Edward Arnold.
Gray, P. J. (1997). Viewing assessment as an innovation: Leadership and the change process. New directions for Higher Education, 25, 5–15.
Hopkins, D., & Reynolds, D. (2001). The past, present and future of school improvement: Towards the third age. British Educational

Research Journal, 27, 459–476.
Hughes, M., & Zachariah, S. (2001). An investigation into the relationship between effective administrative leadership styles and the use of

technology. International Electronic Journal for Leadership in Learning, 5, 1–10.
Hulpia, H., & Valcke, M. (2004). The use of performance indicators in a school improvement policy: The theoretical and empirical

context. Evaluation & Research in Education, 18, 102–120.
Kennewell, S., Parkinson, J., & Tanner, H. (2000). Developing the ICT capable school. London: RouteledgeFalmer.
Knezek, D., Rogers, H., & Bosco, J. (2001). Technology Standards for School Administrators. Collaborative for Technology Standards for

School Administrators. <http://cnets.iste.org/tssa>.
Kozma, R. (Ed.). (2003). Technology, innovation and educational change: A global perspective. Eugene, OR: Information Society for

Technology in Education [ISTE] Publications.
Lai, K. W., & Pratt, K. (2004). Information and communication technology (ICT) in secondary schools: The role of the computer

coordinator. British Journal of Educational Technology, 35, 461–475.
Lim, C. P. (2002). A theoretical framework for the study of ICT in schools: A proposal. British Journal of Educational Technology, 4,

411–421.
Lawson, T., & Comber, C. (1999). Superhighways technology: Personnel factors leading to successful integration of information and

communication technology in schools and colleges. Journal of Information Technology for Teacher Education, 8, 41–53.
MacBeath, J. (1999). Schools must speak for themselves: The case for school self-evaluation. London: Routledge and National Union of

Teachers.

http://cnets.iste.org/tssa


J. Tondeur et al. / Computers & Education 51 (2008) 212–223 223
Maslowski, R. (2001). School culture and school performance: An explorative study into the organizational culture of secondary schools and

their effects. Twente: Twente University Press.
Olson, J. (2000). Trojan horse or teacher’s pet? Computers and the culture of the school. Journal of Curriculum Studies, 32, 1–8.
Otto, T. L. & Albion, P. R. (2002). Understanding the role of school leaders in realizing the potential of ICTs in education. In Paper

presented at the international conference of the association for the advancement of computing in education, Nashville.
Rasbash, J., Browne, W. J., Goldstein, H., Yang, M., Plewis, I., Healy, M., et al. (2000). A user’s guide to MLWIN (version 2.1). London:

Institute of Education, University of London.
Reynolds, D., Teddlie, C., Hopkins, D., & Stringfield, S. (2000). Linking school effectiveness and school improvement. In C. Teddlie & D.

Reynolds (Eds.), The international handbook of school effectiveness research. London: Falmer Press.
Salomon, G. (1990). The computer lab: A bad idea now sanctified. Educational Technology, 30, 50–52.
Senge, P. (2000). Schools that learn. New York, NY: Boubleday.
Shapka, J. D., & Ferrari, M. (2003). Computer-related attitudes and actions of teacher candidates. Computers in Human Behavior, 19,

319–334.
Somekh, B. (1996). Value conflicts in the management of innovation: supporting information technology innovation in initial teacher

training in the United Kingdom. Journal of Information Technology for Teacher Education, 5, 115–137.
Stoll, L. (1999). Realising our potential: Understanding and developing capacity for lasting improvement. School Effectiveness and School

Improvement, 10, 503–532.
Tang, P. S., & Ang, P. H. (2002). The diffusion of information technology in Singapore schools: A process framework. New Media &

Society, 4, 457–478.
Tearle, P. (2003). ICT implementation: What makes the difference? British Journal of Educational Technology, 34, 567–583.
Tondeur, J., van Braak, J., & Valcke, M. (in press). Curricula and the use of ICT in education. British Journal of Educational Technology.
Triggs, P., & John, P. (2004). From transaction to transformation: Information and communication technology, professional development

and the formation of communities of practice. Journal of Computer Assisted Learning, 20, 416–439.
van Braak, J. (2001). Individual characteristics influencing teachers’ class use of computers. Journal of Educational Computing Research,

25, 141–157.
van Braak, J., & Goeman, K. (2003). Differences between general computer attitudes and perceived computer attributes: Development and

validation of a scale. Psychological Reports, 92, 655–660.
van Braak, J., Tondeur, J., & Valcke, M. (2004). Explaining different types of computer use among primary school teachers. European

Journal of Psychology of Education, 14, 407–422.
Visscher, A. J., & Coe, R. (2003). School performance feedback systems: Conceptualisation, analysis, and reflection. School Effectiveness

and School Improvement, 14, 321–349.
Volman, M., van Eck, E., Heemskerk, I., & Kuiper, E. (2005). New technologies, new differences. Gender and etnic differences in pupils’

use of ICT in primary and secondary education. Computers & Education, 45, 35–55.
William, D., Coles, L., Wilson, K., Richardson, A., & Tuson, J. (2000). Teachers and ICT: Current use and future needs. British Journal of

Educational Technology, 31, 307–320.


	ICT integration in the classroom: Challenging the potential of a school policy
	Introduction
	Background
	School policies from a school improvement perspective
	The impact of ICT school policies
	Purpose of the study

	Research method
	Participants
	Procedure and instruments
	Data analysis

	Results
	ICT school policy
	ICT policy plan
	Leadership
	Support
	Evaluation
	Cooperation

	Impact of school policies and teacher characteristics on ICT integration in class

	Discussion
	Conclusion
	References


