
Handbook of Research on 
New Media Literacy at the 
K-12 Level:
Issues and Challenges

Leo Tan Wee Hin
National Institute of Education, Nanyang Technological University Singapore

R. Subramaniam
National Institute of Education, Nanyang Technological University Singapore

Hershey • New York
InformatIon scIence reference

Volume I



Director of Editorial Content: Kristin Klinger
Senior Managing Editor: Jamie Snavely
Managing Editor:  Jeff Ash
Assistant Managing Editor: Carole Coulson
Typesetter:   Chris Hrobak
Cover Design:  Lisa Tosheff
Printed at:   Yurchak Printing Inc.

Published in the United States of America by 
Information Science Reference (an imprint of IGI Global)
701 E. Chocolate Avenue,
Hershey PA 17033
Tel: 717-533-8845
Fax:  717-533-8661
E-mail: cust@igi-global.com
Web site: http://www.igi-global.com/reference

and in the United Kingdom by
Information Science Reference (an imprint of IGI Global)
3 Henrietta Street
Covent Garden
London WC2E 8LU
Tel: 44 20 7240 0856
Fax:  44 20 7379 0609
Web site: http://www.eurospanbookstore.com

Copyright © 2009 by IGI Global.  All rights reserved. No part of this publication may be reproduced, stored or distributed in any form or by 
any means, electronic or mechanical, including photocopying, without written permission from the publisher.

Product or company names used in this set are for identification purposes only. Inclusion of the names of the products or companies does 
not indicate a claim of ownership by IGI Global of the trademark or registered trademark.

Library of Congress Cataloging-in-Publication Data

Handbook of research on new media literacy at the K-12 level : issues and challenges / Leo Tan Wee Hin and R. Subramaniam, editors.

       p. cm.

  Includes bibliographical references and index.

  Summary: "This book provides coverage of significant issues and theories currently combining the studies of technology and literacy"--

Provided by publisher.

  ISBN 978-1-60566-120-9 (hardcover) -- ISBN 978-1-60566-121-6 (ebook)  1.  Mass media in education--Handbooks, manuals, etc. 2.  Media 

literacy--Handbooks, manuals, etc. 3.  Educational technology--Handbooks, manuals, etc.  

I. Tan, Leo Wee Hin, 1944- II. Subramaniam, R. (Ramanathan), 1952-

  LB1043.H329 2009

  302.23071--dc22

                                                            2009003229

British Cataloguing in Publication Data
A Cataloguing in Publication record for this book is available from the British Library.

All work contributed to this book is new, previously-unpublished material. The views expressed in this book are those of the authors, but not 
necessarily of the publisher.



  389

Chapter XXV
Using Online Tools to 

Support Technology Integration 
in Education

Jo Tondeur 
Ghent University, Belgium 

 
Arno Coenders

Stichting Kennisnet, Netherlands
 

Johan van Braak
Ghent University, Belgium 

Alfons ten Brummelhuis
Stichting Kennisnet, Netherlands

 
Ruben Vanderlinde

Ghent University, Belgium

Copyright © 2009, IGI Global, distributing in print or electronic forms without written permission of IGI Global is prohibited.

AbstrAct

This chapter explores the possibilities of online tools to support ICT (Information and Communication 
Technology) integration in primary education. Before describing three valuable tools, a framework will 
be discussed which gives schools insight into the most important preconditions for successful use of ICT 
in relation to the selection of a specific tool. Consequently, three specific tools are described: (1) the 
“Four in Balance” tool measures a school’s current use of ICT, (2) the “ICT-Assessment tool” focuses 
on teachers’ knowledge and skills and corresponds with the school’s vision on ‘good’ education, and (3) 
“pICTos”, an online tool that supports the process of ICT planning in schools. These examples illustrate 
how the tools operate and their many possibilities.
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IntroductIon

Effectively integrating ICT into learning systems 
and schools is a much more complicated phe-
nomenon than providing computers and secur-
ing a connection to the Internet. Computers are 
only an instrument and no technology can fix 
an undeveloped educational philosophy or com-
pensate for inadequate practices (Ertmer, 2005). 
Therefore, choices have to be made in terms of 
educational objectives (Sugar, Crawley, & Fine, 
2004). In this respect, ICT integration is a dy-
namic process involving interacting factors over 
time (Brummelhuis, 1995). Moreover, no single 
solution exists to address the immense challenges 
of ICT integration because different perspectives 
of integrating ICT can be chosen (Niederhauser 
& Stoddart, 2001). In this respect, many teachers, 
school principals, educational authorities and 
researchers are considering a range of questions 
about how to use ICT with young children, such 
as: What educational goals and learning objectives 
will be accomplished by using ICT in schools? 
Is there a need for a specific course in computer 
literacy? How can ICT be implemented effectively 
in existing subjects? Many of the questions related 
to ICT integration are still unanswered, and at-
tempts to address them have generated widespread 
debates. Clearly, no “off-the-shelf” configuration 
meets the diversity of needs and conditions for 
integrating ICT in education. 

This chapter starts from the idea that online 
tools can be applied to support the process of 
ICT-integration. It focuses specifically on the use 
of electronic tools as supporting tools for ICT-
integration. There is still little research literature 
on the subject of the application of such tools 
in education. A study of De Groot and Van den 
Elzen (2003) confirms that the characteristics of 
ICT can play a particular role in improving the 
application of ICT in education. ICT is able to 
accelerate the total innovation process while at 
the same time contributing extra content matter. 
In regards to the role of ICT in the innovation 

process, Davenport (1993) makes a distinction 
between a content supporting role (for instance, 
generating new information), a procedure sup-
porting role (for instance, raising, unlocking and 
reporting of information) and a group supporting 
role (for instance, providing communication). The 
three tools described in this chapter illustrate 
the three roles of ICT-related support within the 
specific processes underlying ICT integration in 
education.

The tools are examples of online measuring 
instruments to support schools in the educational 
use of ICT. They can be framed in a model that 
reflects a school-improvement perspective. In 
brief, school improvement is a practice- and 
policy-oriented approach to strengthen schools’ 
capacities for managing change (Creemers, 2002). 
Reynolds, Teddlie, Hopkins and Stringfield (2000) 
argue that a school-improvement approach to 
educational change embodies the long-term goal 
of establishing a self-renewing school. They stress 
the central role of the school level in mediating 
change and focus on the problems and internal 
conditions of the schools (Brummelhuis, 1995; 
Wikeley, Stoll, & Lodge, 2002). ICT integration 
can be seen as a specific case in the wider field 
of school improvement and educational change 
(Tearle, 2004; Watson, 2006). A clear example is 
the development of a shared vision concerning 
how ICT is to be used for teaching and learning 
(Hughes & Zachariah, 2001; Otto & Albion, 
2002). In this view, the use of ICT in schools 
is not an individual event but is, when used ef-
fectively, launched by the whole team. The tools 
described in this chapter can be used individually 
by a teacher but will be less effective than the use 
of the team version.

The first and second tool – the Four in Balance 
tool (to measure the ICT situation of a school) and 
the ICT-Assessment tool (that focuses on teachers’ 
knowledge and skills) – are used relatively often 
in the Netherlands. They have been developed by 
Kennisnet, a public foundation that cooperates at 
both national and regional levels with schools, 
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educational organisations and governments The 
main task/purpose of Kennisnet is to provide 
tailor-made ICT support within a broad spectrum 
of educational target groups in primary, secondary 
and adult education. Kennisnet is demand-driven 
and continuously monitors specific needs in ICT 
and education. The mission statement of Kennisnet 
is ‘Learning to innovate with ICT and innovate 
learning with ICT’. In this respect, Kennisnet has 
developed a number of educational tools schools 
can use to map out their ICT situation in differ-
ent areas. Countries like the Netherlands offer a 
broad and varied range of ICT tools. In order to 
fill the gap in Flanders, the Dutch speaking region 
in Belgium, pICTos (an online tool to support 
ICT planning in schools) has been developed 
recently as a joint project between the govern-
ment (Flemish Department of Education), an ICT 
in-service teacher training centre (Regionaal Ex-
pertisenetwerk), a research institute (Department 
of Educational Studies of Ghent University) and 
a commercial IT company (Edu-Vision). This is 
the third tool discussed in this chapter. 

Before describing these tools, we will explain 
the overall framework in which the tools can 
be organised. The three tools presented in this 
chapter can be organised according to the “Four 
in Balance” model. This scientifically research 
based model gives schools insight into the most 
important preconditions for successful use of ICT. 
First, the principles of the Four in Balance model 
are explained, followed by a presentation of the 

three online tools and how they can be linked to 
the same model. 

A FrAMeWorK For tools

The Four in Balance model reflects a scientifically 
researched vision for the implementation of ICT 
from a school-improvement point of view. This 
model gives schools insight into the most impor-
tant preconditions for successful use of ICT in 
relation to the selection of a specific tool presented 
in this chapter. The underlying theoretical model 
has been developed and tested on international 
comparative data from several countries, such 
as France, Germany, Japan, the Netherlands, 
Switzerland and the US (Pelgrum & Plomp, 1993; 
Tuijnman & Brummelhuis, 1992; Brummelhuis, 
1995). In 2001, the results of these studies were 
summarized and presented for schools by Ken-
nisnet in a comprehensive model entitled “Four 
in Balance”. The central idea behind “Four in 
Balance” is that the use of ICT for educational 
purposes is a matter of a well-balanced deploy-
ment of four elements:

1. Vision 
2. Knowledge, attitudes  and skills (profes-

sionalisation)
3. Educational software and content
4. ICT infrastructure

Figure 1. Elements of the “Four in Balance model”
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The challenge facing the field of education is 
to adapt these elements to the learning process 
for pupils. A teacher cannot manage this task 
alone. It demands leadership and the support 
and cooperation of other professionals. The four 
elements, together with leadership and coopera-
tion, influence the use of ICT for learning (see 
figure 1).

1. vision

The use of ICT influences the way learning proc-
esses are structured and organised. To ensure 
that ICT plays the supportive role in learning 
processes that schools intend, a shared vision of 
educational goals and structure is required. Such 
a vision consists of views about the roles played 
by teachers and pupils and the choice of methods 
and materials. Analysis of the available research 
reveals that successful ICT implementation de-
pends upon goals shared by different actors and 
at different organisational levels (e.g., Hughes & 
Zachariah, 2001; Tondeur, van Keer, van Braak & 
Valcke, 2008). Having a shared vision regarding 
ICT integration has been identified as an important 
strategy (Hew & Brush, 2007).

 
2. Knowledge, Attitudes and skills

Professional development in the field of ICT means 
more than organising training sessions for teachers 
to develop their technical skills. It is also about 
developing beliefs of teaching and learning and 
deliberately using ICT in the learning process. 
Several studies confirm that teachers who use 
computers do so because their conceptions of 
using ICT fit into their existing teaching beliefs 
or belief system (e.g., Ertmer, 2005; Tondeur, 
Hermans, Valcke, & van Braak, 2008). In this 
way, ICT is much more than computerising exist-
ing educational practices. Increasingly, there is a 
question of whether existing educational problems 
can in fact be solved through innovative uses of 
ICT. That involves more than simply sharing 

available know-how. It is also necessary for edu-
cational practice and theory to work together to 
develop new knowledge (based on experience) 
(Foundation Ict op School, 2006).

3. educational software and content

A computer does not embody one single peda-
gogical orientation; it offers a spectrum of ap-
proaches to teaching and learning. According 
to Niederhauser and Stoddart (2001), teachers 
select applications of computers in line with their 
selection of other variables and processes (e.g., 
instructional strategies) that fit into their existing 
educational beliefs. Clearly, ICT can change the 
way education is designed and organised. For 
example, ICT applications that support ‘com-
munities of learning’ are designed as more than 
just drill and practice programs. Transparency in 
the learning processes supported by ICT applica-
tions makes it possible for schools to acquire the 
programs that are in tune with their educational 
vision. Educational software can either be a sub-
stitute for an existing way of working or support 
the entire learning process of the pupils.

4. Ict Infrastructure

Without adequate recourses, there is little op-
portunity for teachers to integrate computers into 
their teaching (Bradley & Russell, 1997; Hew & 
Brush, 2007). Access is more than simply the 
availability of computers; it also includes the 
proper amount and the right type of technology 
available on the sites where teachers and students 
can use them (Fabry & Higgs, 1997). To achieve 
optimum educational results, each school should 
base infrastructure decisions on a clear assess-
ment of technical factors and educational needs 
and objectives. Schools require information and 
support in the investment and operation of ICT 
infrastructure. After obtaining equipment or 
software, many schools have problems using 
and maintaining ICT facilities (and financing 
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the associated costs). Technical and management 
problems often prevent the school from making the 
best possible use of its ICT facilities (Foundation 
Ict op School, 2006).

5. leadership

Leadership is a necessary preconditions to shape 
ICT policy in schools. Leadership comes first 
and foremost in the process of vision develop-
ment (Goodson, 2003; Hargreaves, 2003). The 
development of a vision on the use of ICT in 
educational practice means setting a direction 
for school development by identifying goals that 
are perceived as valuable by everyone involved 
in the ICT integration process. Once a picture of 
the educational goals is established and the role 
of ICT in that picture is clarified and broadly 
supported by team members, good management 
is essential in bringing in the remaining elements 
of Four in Balance. In short, a balanced coherence 
between these elements requires clear leadership 
to make ICT in education effective and efficient. 
A great deal is known about the characteristics 
of good leadership. The most important aspects 
are (Foundation Ict op School, 2006):

• Developing a vision and inspiring others;
• Establishing shared goals and objectives;
• Setting high expectations in quality of edu-

cation;
• Encouraging the professional development 

of teachers;
• Developing a structure that encourages 

participation and involvement.

6. cooperation and support

With respect to integrating ICT in education, 
cooperation and support are of vital importance 
(Galanouli, Murphy & Gardner, 2004; Lai & Pratt, 
2004). Teachers should be aware of the agreements 
with respect to ICT at school level and coordinate 

their activities accordingly. Teacher cooperation 
in this increases efficiency. By sharing knowledge 
and materials, a common goal can be reached. 
Cooperation can occur at the school level but also 
at the region level. Schools then cooperate with 
each other and teachers and schools pass on ideas 
and inspire each other. In turn, this contributes 
to the promotion of professionalism and a profes-
sional organisation. 

7. pedagogical use of Ict for 
learning

All of the aforementioned building blocks from 
Figure 1 are unavoidable for good pedagogical 
use of ICT in the classroom. The principles of the 
Four in Balance model can be compared with the 
principles underlying the Tetris computer game. 
In this game, the idea is to place geometric figures 
next to and on top of one another, with points being 
awarded when zones are completed. The points 
awarded match the level of the lowest zone. The 
game is played most efficiently and effectively by 
keeping the discrepancy between the maximum 
and minimum levels in the different zones as small 
as possible. When applying this comparison to 
the areas important for ICT integration, a balance 
between vision, knowledge, software and infra-
structure is necessary (Foundation Kennisnet Ict 
op School, 2006). The weakest link in the whole 
ultimately determines your total return.

Schools are supported by Kennisnet in using 
the tools based on the Four in Balance model. In 
school year 2007-2008 more than 10.000 teachers 
used one or more of these tools. Results provide 
insight in the current status on elements of the 
Four in Balance model and help school teams to 
define shared goals. Many schools use the Four 
in Balance model as a heuristic framework in 
their ICT policy plan to structure and organize 
goals and support activities for further integra-
tion of ICT.
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three tools under the Magnifying 
glass

The selection of the specific tools presented in 
this paragraph is based on the idea that ICT it-
self can be applied to support the process of ICT 
integration in learning and instruction. By using 
the tools, schools gain insight into their situation 
in a specific ICT domain related to the model 
mentioned earlier (Figure 1). 

Four in Balance Tool

The Four in Balance tool can be considered the 
“mothertool” of Kennisnet. When schools have 
no idea what their ICT situation is, this is the 
starting point. The tool consists of 21 questions 
about the use of ICT in education and the four 
building blocks of the Four in Balance model 
(e.g. vision, software, knowledge and skills and 
infrastructure). This tool can be considered as a 
baseline measurement.

Figure 2 is a screen shot of the results of a 
Four in Balance test. Teachers can position their 
current ICT use and relate it to the four build-
ing blocks of the model. The tool identifies four 
stages: exploring, beginning, advanced and very 
advanced. Teachers can consult not only their 
individual score, but also the average score of 
the school team. Based on the individual and the 
team results, subsequent steps have to be taken 
with respect to ICT professionalization. In the case 
of the example presented in Figure 2, vision and 
software are already in an advanced stage, so this 
is not a school priority. By contrast, investment in 
vision and knowledge and skills is needed in this 
school’s ICT development to bring the school’s 
ICT-picture “in balance”. This is possible, for 
instance, by constructing a common ICT plan 
with respect to vision and by coming to agree-
ments at the team level. In the area of knowledge 
and skills, extra training could, for instance, be 
followed, or other schools in the region could be 
studied for good examples of ICT use. The green 

 

Figure 2. Example result of Four in Balance (team version)



  395

Using Online Tools to Support Technology Integration in Education

bars next to each building block in Figure 2 point 
to the national average of the Netherlands with 
the standard deviation. In this way, it is possible 
for schools to compare their own stages in dif-
ferent ICT areas with the average situation of 
the country1. 

Results achieved using the Four in Balance 
test are valuable information for schools, but 
schools have to follow up on them. Kennisnet 
has developed guidelines to help schools continue 
after seeing the results of the test. The first step is 
to discuss the results in a school team meeting. A 
protocol was drawn up to support this purpose. It is 
also important to ascertain whether the suggested 
description is recognised and acknowledged by 
the team members. If that’s the case, the special 
attention areas can be delineated and addressed 
by means of specific tools. The Four in Balance 
test is just a generic tool to determine the school 
situation. It’s only after this step that action can 
be taken. One of the specific replacement tools 
developed by Kennisnet is the ICT-Assessment 
tool.

ICT-Assessment Tool

The ICT-Assessment tool focuses on teachers’ 
knowledge and skills and corresponds with the 
school’s vision on “good” education (see Fig. 1). 
The tool consists of three steps. In the first, four 
different classroom situations are presented, 
and teachers indicate if and how they recognize 
themselves in these situations and how relevant the 
example is for their future educational practice. 

This step gives teachers an overview of their cur-
rent ICT level and future ambitions. These four 
situations are based on the themes of pedagogical 
approach, class preparation, organizational and 
general education. These themes are threads run-
ning throughout the tool. Figure 3 shows how the 
themes are organized.

In the second step of the ICT-Assessment 
tool, teacher’s education beliefs are questioned 
by means of 11 statements. Educational beliefs 
are important because they allow for tailor-made 
advice later on. The type of ICT use strongly 
depends on the ways in which teachers (want to) 
organise their work (Coenders, 2002), and this is 
taken into account when giving advice.

The third step of the tool deals with the four 
aforementioned themes at competency level. Ten 
ICT-competencies are defined per theme, and 
teachers indicate both their level of competency 
and how relevant they consider that competency 
for future use. The tool, then, works with the 
perception of the teacher rather than some outside 
competency assessment. It acts on the assumption 
that teachers are professionals who are capable of 
indicating the degree to which they have mastered 
certain competencies.

As a result, teachers receive an overview of 
their ICT strengths and weaknesses. Priorities 
are then made based on competence level and 
education beliefs. Furthermore, team members 
can compare their score to their colleagues and 
the team average score. This provides a school 
profile, with an overview of ICT competency 
needs. One of the central theories behind the 

 

Figure 3. Domains of the ICT-Assessment tool
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ICT-Assessment tool is that the advancement of 
professionalism needs to be demand-oriented. 
ICT trainings for teachers in the past have been 
too heavily based on the decisions and abilities 
of a training agency. As a consequence, teachers 
didn’t necessarily need the acquired knowledge 
and skills provided by these trainings and, there-
fore, they did not apply them. The ICT-Assessment 
tool, then, provides insight into where the needs 
of the teachers lie. All competences of the tool 
contain instructions that enable schools to ascer-
tain their needs for themselves. The team version 
of the tool also shows which teachers score well 
for certain competencies and which score less 
well. This way, teachers can both offer and seek 
support from their own colleagues2. 

pICTos: an Online Tool to Support ICT 
Planning in Schools

Given the increasing literature on ICT planning 
(e.g., Dexter, Anderson & Becker, 1999; Kozma, 
2003) and that Flemish schools are being encour-
aged to develop an ICT plan, a tool has been 
developed to support schools in this process. This 
tool is called pICTos (Planning for ICT in School) 
and has been developed by order of the Flemish 
government. As an important step in the consolida-
tion of the integration of technology in education, 
the Flemish government has recently (September 
2007) established a formal and compulsory ICT 
curriculum for schools. This curriculum is an im-
portant action in the Flemish policy of educational 
ICT support (Tondeur, van Braak, & Valcke, 2007; 
Vanderlinde, van Braak, & Hermans, 2007). The 
ICT curriculum is formulated in terms of cross-
curricular attainment targets and does not focus 
on the achievement of technical skills. Rather, 
it emphasizes the integrated use of technology 
within the learning and teaching process. The 
attainment targets are formulated as competen-
cies and should foster the ability of pupils to use 
technology in a functional way so their learning 
process is backed and reinforced3. 

The main idea behind pICTos is to assist schools 
as they implement the new ICT curriculum into 
practice and to offer a platform for ICT plan de-
velopment. After registration, schools can consult 
pICTos online (http://pictos.ictonderwijs.be), and 
it can be used as the basis for a staff development 
programme to help schools in the establishment 
of their own context-specific ICT plan. By using 
this tool, schools gain insight into their situation 
in their vision on education on how it is related 
to the use of ICT. This reflects the first principle 
of the Four in Balance model (Fig. 1). 

Alongside the description of the school con-
text, pICTos also offers a central component that 
is meant for the whole school team. The school 
team is expected to go through five steps, which 
are referred to as the “cyclic process of ICT plan 
development”. Some of these steps will be followed 
by each teacher individually, while others will 
be worked on together with other teachers or by 
the entire school team. Each phase ends in with 
a feedback section in which all team members 
are expected to participate. The five consecutive 
steps are:

1. Gaining insight into teachers’ vision of 
education

2. Making an inventory of the actual use of 
ICT

3. Setting priorities (based on the Flemish at-
tainment targets)

4. Considering new activities
5. Drawing up an action plan

Figure 1 is a screen shot of the start page of the 
online tool and illustrates the five steps schools 
should take while developing their ICT plan. 

1. Formulating a shared vision on 
education as the Foundation of an 
Ict plan

The jumping-off point of technology plan devel-
opment in pICTos is the formulation of a shared 
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vision on the nature of ‘good’ education because 
this is a seen as a crucial condition for success 
(see aforementioned). In the first step of the cycle, 
teachers have to complete an online survey to map 
their beliefs about good education. This survey is 
based on a validated questionnaire (Hermans, van 
Braak, & van Keer, 2008), and a general distinc-
tion is made between transmissive (or teacher-
centered) and developmental (or pupil-centered) 
beliefs. After filling in the survey, participating 
teachers’ beliefs on education are plotted in a 

graph representing the combination of two types 
of educational beliefs at the school level. Gaining 
insight into teachers’ vision on education serves as 
a basis for debating and delineating a shared vision 
on education in general - and on the supportive 
role of technology in education in particular. 

In the graph that represents teachers’ personal 
vision on education (Figure 5), each teacher re-
ceives a score for transmissive as well as develop-
mental orientation. The horizontal axis (transmis-
sive belief) and the vertical axis (developmental 

(5) Action 
plan 

(4) New 
activities  

Figure 4. Screen shot of the start page of PICTOS: steps in the 
cyclic process of technology plan development

(1) Vision of 
education 

(2) Actual use 
of technology 

(3) Priorities 

(1) Formulating a shared vision on education as the foundation of an ICT plan 

The jumping-off point of technology plan development in PICTOS is the formulation of a 
shared vision on the nature of ‘good’ education because this is a seen as a crucial condition 
for success (see above). In the first step of the cycle, teachers have to complete an online 
survey to map their beliefs about good education. This survey is based on a validated 
questionnaire (Hermans, van Braak, & van Keer, 2008), and a general distinction is made 
between transmissive (or teacher-centered) and developmental (or pupil-centered) beliefs. 
After filling in the survey, participating teachers’ beliefs on education are plotted in a graph 
representing the combination of two types of educational beliefs at the school level. Gaining 
insight into teachers’ vision on education serves as a basis for debating and delineating a 
shared vision on education in general - and on the supportive role of technology in education 
in particular.  

In the graph that represents teachers’ personal vision on education (Figure 5), each teacher 
receives a score for transmissive as well as developmental orientation. The horizontal axis 
(transmissive belief) and the vertical axis (developmental belief) were based on the average 
scale score of more than one thousand teachers who filled out the same questionaire in 
previous research (see Hermans, van Braak, & Van Keer, 2008; Tondeur, Hermans, Valcke, 
& van Braak, 2008). 

Figure 4. Screen shot of the start page of pICTos: Steps in the cyclic process of technology plan devel-
opment

 

Figure 5. Educational beliefs at school level
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belief) were based on the average scale score of 
more than one thousand teachers who filled out 
the same questionaire in previous research (see 
Hermans, van Braak, & Van Keer, 2008; Tondeur, 
Hermans, Valcke, & van Braak, 2008).

It’s important to stress that no value judge-
ment is connected to the belief made explicit by a 
teacher. Teachers differ in their educational beliefs, 
but that in itself doesn’t say anything about the 
quality of the teaching.

Once all teachers have made their educational 
belief explicit, they obtain both a personal score 
(teacher profile) and a group score (school profile). 
Although no ‘right’ or ‘wrong’ vision of educa-
tion is defined, teachers can differ strongly with 
respect to educational beliefs. In this way, pIC-
Tos offers tools for a team discussion. Through 
these conversations, teachers can examine how 
equalities and differences translate to the reality 
of learning and teaching and, more specifically, 
to a school-specific ICT action plan. In this phase, 
the role of the trainer is crucial. The trainer guides 
the discussions and records the main conclusions 
in pICTos. 

2. Inventory of current Activities

In this phase, each teacher registers individually 
which ICT activities are currently practiced in 
their classrooms. For example: “the pupils work 
in groups of two for Web research on climate 
change” or “the pupils take digital pictures of 
animals during a visit to a farm and create a digital 
presentation in groups of three”. Here the teacher 
is encouraged to link current ICT activities with 
the ICT curriculum. Teachers who have little 
experience with the ICT curriculum can search 
for more background information on the curricu-
lum in pICTos. So the main goal of this phase is 
to inventory existing activities and link them to 
the ICT curriculum. This also offers teachers an 
excellent opportunity to acquire more insight into 
the ICT curriculum.

Once all teachers have entered their data, pIC-
Tos produces a number of graphs and charts of the 
ICT activities. The school profile, for instance, is 
an overview of the number of activities performed 
per final attainment level in the different grades. 
The idea is that this profile is evaluated in team  so 
that teachers can see if the activities that are part 
of the current ICT final attainment levels are still 
underperformed in current classroom practice.

3. setting priorities

ICT planning requires taking into account the 
gradual, well-considered integration of new 
activities. Therefore, based on conclusions from 
the previous phase, teachers are encouraged to 
indicate one or more attainment targets needing 
more attention in future class practice. Next, a 
schematic outline is prepared of the final attain-
ment levels prioritised by the various participants. 
This outline is presented for discussion to the 
entire team. Based on discussions, a common 
decision can be made on which final attainment 
levels deserve priority attention. This forms the 
starting point of the ensuing phase.

4. registering new Activities

In this phase, teachers register new ICT activi-
ties. The prioritised attainment targets serve as a 
starting point, but teachers can also add other ICT 
activities. In this phase, teachers are encouraged to 
work per grade. Each teacher can add activities for 
his or her own class as well as for classes in that 
same grade. This approach encourages teachers 
to work out new ICT activities together. Addi-
tionally, teachers can point out which conditions 
need to be fulfilled in order to integrate the new 
activity effortlessly into classroom practice – for 
instance, doing after school trainings, purchasing 
hard/software, etc.
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5. drawing up an Action plan

The fifth and last phase invites the school team 
to create an outline of policy actions using results 
from the previous phase. The ICT coordinator, 
in deliberation with team members, determines 
what actions are needed to optimise the current 
ICT actions and provides a deadline for each ac-
tion. For instance: “The ICT coordinator and the 
headmaster evaluate the budget and determine the 
purchase of hardware and software (31/05/2008)” 
or “Purchase of a whiteboard for the sixth-grade 
(01/09/2008)”. pICTos creates a chronological 
chart for these actions. This way, the school team 
is ready with a plan to optimise ICT action ac-
cording to a specific timeframe.

6. Administrative part

pICTos also provides an administrative section 
for the school’s ICT coordinator. This person is 
responsible for the registration of data in regards 
to the school’s available hardware and software, 
internet connections, etc. The coordinator also de-
fines the strategy of policy planning, including the 
establishment of an ICT steering group, division 
of tasks and collaboration with stakeholders. This 
data can be consulted by teachers while working 
on the five steps of the cyclic process.  

discussion

This chapter starts from the idea that online tools 
can be applied to support the process of ICT-
integration. By using the tools, schools gain insight 
into their situation in a specific ICT domain. These 
are not “magic remedies” and have to be viewed as 
supporting tools on a course of ICT development. 
But to achieve real change and development, a 
subsequent course has to be activated. The tools 
help give direction, but the actual steps, such as 
belief development, competence advancement, 
improvement of infrastructure and acquiring 
software, only begin at that point.

In order to further develop our knowledge 
about the role of online tools supporting ICT inte-
gration, it is important to systematically monitor 
their effects. Because of our interest in understand-
ing how ICT itself can be applied to support the 
process of ICT integration (De Groot & Van den 
Elzen, 2003), teachers and school principals were 
questioned about their experiences with the use 
of the tool(s) mentioned earlier (Kennisnet, 2007; 
Vanderlinde, van Braak, & Tondeur, 2008). The 
results confirm the importance of online tools 
with respect to the procedure supporting role and 
a group supporting role (see Davenport, 1993).  
Most of the participants mention the powerful 
impact of the tools to bring the school’s ICT 
picture “in balance”, based on the input of the 
individual teachers. This reinforces the fact that 
successful ICT integration becomes much more 
likely when teachers share the values expressed 
within a school and understand their implications 
(Kennewell, Parkinson & Tanner, 2000; Tondeur, 
van Keer, van Braak & Valcke, 2008). 

The results are not only helpful to develop a 
theoretical base but also to provide stepping stones 
for the improvement of the tools.  A concrete ex-
ample can be found with respect to pICTos, the 
last tool presented in this chapter. Comments of 
a number of principals with respect to the use of 
pICTos reflect the need to receive more content 
support (Vanderlinde, van Braak & Tondeur, 
2008). Based on this remark, the instructional 
designers decided to develop a new module in the 
tool including examples of good practice. This sug-
gested that online tools to support ICT integration 
cannot be seen as static but as instruments that 
need to be reviewed on a regular base.

conclusIon

This chapter starts from the idea that ICT itself 
can be applied to support the process of ICT-
integration in education. We especially focused 
on the description of three online tools to sup-
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port ICT-integration. By using the tools, schools 
gain insight into their situation in a specific ICT 
domain. It holds up a mirror for schools and for 
teachers to accurately reflect their specific situa-
tions concerning the integration of ICT. Although 
further refinement and evaluation of the tools is 
needed to verify the relative impact of the tools, we 
hope that the principles underlying the examples 
are already helpful for those actively involved in 
the difficult task of managing the complex task 
of ICT-integration.  
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Key terMs And deFInItIons

ICT: The term “Information Technology” 
came about in the 1970s to describe technol-
ogy that gives the user direct access to a wide 
range of diverse information types. IT has being 
superseded by the term “Information and Com-
munication Technology” to explicitly include the 
field of electronic communication.

ICT Attainment Targets: The ICT attain-
ment targets mentioned in this chapter are cross-
curricular and do not focus on the achievement 
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of technical skills, but emphasize the integrated 
use of technology within the learning and teach-
ing process. 

ICT Coordinator: This person is responsible 
for the hardware and software, internet connec-
tions, etc. The coordinator also supports ICT 
policy planning in schools, including the establish-
ment of an ICT steering group, division of tasks 
and collaboration with stakeholders. 

ICT Integration: In the context of this chap-
ter, “ICT integration” and “adoption of computer 
use” in education will be used as interchangeable 
concepts. 

ICT Policy Plan: In an ICT policy plan, a 
school describes its expectations, goals, content, 
and actions concerning the integration of ICT in 
education.

Online Tools: This chapter focuses specifically 
on the use of electronic tools as supporting tools 
for ICT-integration. They are able to accelerate 

the total innovation process while at the same 
time contributing extra content matter. 

Teaching Beliefs: Teachers’ educational be-
liefs are understandings, premises or propositions 
about education. There is a growing consensus 
that the adoption of educational innovations can 
only be explained when educational beliefs of 
teachers are taken into account. 

endnotes

1 The Four in Balance test is available in 
English at http://downloads.kennisnet.nl/
onderzoek/fourinbalance.zip

2 A simple version of the ICT-Assessment 
tool is also available in English: http://ic-
topschool.v12.nl/uk/main.html

3 More information about the new ICT stan-
dards is available from http://www.ond.
vlaanderen.be/ict/english


