


Publisher European Schoolnet (EUN Partnership AISBL) 

Rue de Trèves 61

1040 Brussels

Belgium

www.europeanschoolnet.org

info@eun.org

Authors Àgueda Gras-Velázquez, Alexa Joyce, Magda Kirsch, Yves Beernaert, Johanna Snellman,

Margit Hofer, Elisabeth Zistler, Eugenijus Kurilovas, Mathias Müller, Marion Obermüller,

Elisabeth Kulnigg, Silvija Serikoviene and Ringo Plöger

National Coordinators Marion Obermüller, Elisabeth Kulnigg and Kurt Leitl (Austria), Ringo Plöger 

and Uwe Klemm (Germany), Palmira Ronchi (Italy), Silvija Serikoviene (Lithuania),

Bernat Martínez (Spain)

Editors Alexa Joyce and Àgueda Gras-Velázquez

Design / DTP Paul Gerhard and Barbara Schwarzenbacher (cover), Barbara Schwarzenbacher 

(inside pages), Dog Studio (original design inside pages)

Print Run 1000 copies

ISBN

Picture credit Shutterstock

Published in November 2009. The views expressed in this publication are those of the authors and not necessarily those

of EUN Partnership AISBL. 

The Inspire project and the present publication have been funded with support from the European Commission, under

the Education & Training, Comenius Lifelong Learning programme. This report reflects the views only of the authors,

and the Commission cannot be held responsible for any use which may be made of the information contained therein.

This book is published under the terms and conditions of the Attribution-Noncommercial 3.0. Unported

(http://creativecommons.org/licenses/by-nc/3.0/). 

For more information on the report, the results or the Inspire project, please contact: 

Àgueda Gras-Velázquez (agueda.gras@eun.org)
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Since 2007, Ministries of Education have seen Maths, Science and Technology (MST) as one of the major 
thematic domains in which European Schoolnet (EUN) should play a role at European level. More than 15 
different projects are currently running in the MST area, including awareness-raising campaigns in schools in 
specific subjects, policy studies, and validation projects. In order to pay this important field of MST its due 
respect and to further develop this research area, the Policy and Innovation Committee organised a special 
meeting in November 2009 devoted to MST. A draft for a European action plan on Maths, Science and 
Technology is also under preparation.  

A further project connected to MST was the Learning Resource Exchange (LRE), which was launched by 
EUN at the end of 2008. This activity has been monitored through the LRE Working Group and more work is 
foreseen in 2010 to improve the quality of LRE resources, including the new eQNet project funded by the 
Commission’s Lifelong Learning programme. The main aim for 2010 is to provide all teachers in Europe with 
an LRE service that will not only allow them to access digital resources from different Ministries of Education 
but also to participate in a variety of communities and learning events.  

At the 2008 Eminent conference, Luigi Berlinguer, Chair of the Inter-ministerial Working Group for Scientific 
Culture Dissemination and Italian Minister of Education from 1996 to 2000, portrayed MST as a complex 
area to teach in modern schools. Maths, Science and Technology is a classical domain of theories, laws and 
experiments in which the synthesis of theory and practice is achieved. As such, it is a highly complicated 
area to teach in schools. One challenge is that teaching MST is not seen as an attractive, appealing and 
digestible domain for pupils and students. In Professor Berlinguer's words, “The way of teaching MST is the 

first reason for the declining number of young people committed to this field. MST are learnt as a necessity, 

as something pupils must know. This is not what science is about, science is amazing and should arouse 

curiosity. In this sense, the use of ICT can help a lot. It is a method for experimenting new pedagogies that 

brings together experiments and theory. But most of all, we need a proper policy for MST: we don't have a 

policy in Italy and we don't have a proper one in Europe. Promoting innovation is also the real answer to the 

dramatic economic crisis of these days; therefore the dissemination of scientific culture should be one of the 

major current concerns” [1]. According to Prof. Berlinguer, this challenge cannot be tackled by teachers 
alone. Ministries on a local and European level have to take the necessary measures to make MST teaching 
more inclusive and appealing - past systems can no longer give the right answers. 

The Inspire project has been conducted and completed in line with the steps necessary to make MST more 
attractive among young people in Europe. This successful project has taken into account the fact that the 
driving forces of changes in MST education are teachers and it is of key importance to provide them with 
new tools and new approaches. In this sense, Inspire aimed at promoting the use of digital learning 
resources (also known as Learning Resources, or LR) in MST education but without forgetting the 
importance of testing and validating new ideas, methods and technologies to ensure the targets are met. 
And lastly, one should never forget to share and mainstream good results, which is the aim of the present 
report. 

 

 

 

 

[1] Professor Berlinguer, Podcast recorded at EMINENT - Berlinguer, L., (2008, Dec. 5), EMINENT 2008 podcast. 
Podcast retrieved from http://eminent2008.eun.org/podcasts/eminent2008/blog/episode3.mp3 
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 INTRODUCTION 

The Lisbon Declaration of March 2000 (Lisbon 2000) brought into the spotlight the need to increase the 
number of students going for careers in Maths, Science and Technology (Durando, Wastiau & Joyce 2009). 
Additional studies have highlighted the lack of interest of students in MST and ICT, especially among women 
(Sjøberg & Schreiner, 2008; Gras-Velázquez, Joyce & Debry, 2009), and the need to correct this situation 
and increase the numbers of MST graduates if Europe is to avoid the reduction of human resources in MST 
having an impact in the labour market in the near future (ERT, 2009). More precisely, one of the five EU 
benchmarks for 2010 is an Increase of at least 15% in the number of tertiary graduates in Mathematics, 

Science and Technology (MST), with a simultaneous decrease in the gender imbalance (Commission of the 
European Communities, 2008). 

Among the reasons behind the lack of interest in MST subjects, Pollen (2009) found the lack of motivation 
from teachers themselves, while Gras-Velázquez, Joyce & Debry (2009) noted the still existing stereotyped 
thinking of parents and teachers towards science and technology careers especially concerning women. The 
unattractiveness or inadequacy of the curricula (Lipsett 2008, Ripoll Mira, Gras-Martí & Gras-Velázquez 
2010) could also be influencing this rejection of MST. 

Osborne and Dillon 2008 and Rocard 2007, among others, suggest that developing and extending the ways 
in which science is taught is essential for improving student engagement and that a reversal of school 
science-teaching pedagogy from mainly deductive to inquiry-based, ‘hands-on’ and other innovative methods 
is necessary if we are to increase interest in science (Kearney, Gras-Velázquez & Joyce, 2009). 

One of the possible ways of bringing interactive technologies into the classrooms which will engage the 
students more and might make them more interested in MST classes is using learning resources. Learning 
resources (LR), digital (usually web-based) resources that can be used and re-used to support learning 
(Bratina, Hayes, & Blumsack, 2002), are believed to increase students’ motivation in Maths, Science and 
Technology (MST) by providing them with visual and usually interactive representations of the topics 
discussed. Because of this belief more and more Ministries of Education and content providers are 
encouraging the use of resources in classes. A few examples are KlasCement, the educational portal of the 
Flemish Community in Belgium; the partnerships between content providers like SIVECO and the Romanian 
Ministry of Education; or the Learning Resource Exchange for Schools repository for Europe in general, 
covering virtually every curriculum subject and including resources created by Ministries of Education and 
other public bodies, as well as resources developed by teachers themselves (LRE 2009). 

Although the LR benefits are widely assumed or even accepted, little research exists on actual proof of an 
increase in interest from students and teachers specifically as a direct result of the use of LR in class (Kay & 
Knaack 2008) and there are even a number of academics who warn about their generalized use as 
“problems of education are always more complex than technology alone can solve” (Parrish, 2004). A 
number of studies have started to compare the educational effects of using learning resources instead of or 
alongside traditional laboratories/teaching, e.g. Jaakkola, Nurmi & Ahokas (2005), or the effects of the 
resources in specific subjects/age-groups, e.g. Kay & Knaack (2008), but widespread research is still 
missing. 

To contribute to the research on the effects of using learning resources in classes, the Inspire (Innovative 
Science Pedagogy in Research and Education) project set up a validation observatory where 62 schools in 
Europe tested and analysed the use of LR in the field of MST over a defined period of time. Through this 
experimentation, special attention was given to the impact of these LR at the level of pupils and their 
motivation, the analysis of the pre-requisites to be defined for enabling the teachers to integrate them in their 
pedagogy and the critical success factors to be mastered at the level of the teacher and the school for the 
generalization of such practices. 
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 1. The Inspire project 
The aim of the Inspire (Innovative Science Pedagogy in Research and Education) project was to experiment new 
teaching methods in the field of maths, science and technology (MST), to challenge the lack of interest of 
students in starting scientific studies and more widely to extend the supply of scientific specialists and to develop 
a scientific culture in European countries. 

The project was carried out as a collaboration between the Bundesministerium für Unterricht, Kunst und Kultur 
(BMUKK, Austria), Educonsult (Belgium), Švietimo informacinių technologijų centras (ITC, Lithuania) and the 
Thüringer Institut für Lehrerfortbildung, Lehrplanentwicklung und Medien (ThILLM, Germany), coordinated by 
European Schoolnet (EUN, Belgium) and run under the European Commission’s Lifelong Learning Programme 
within the context of the Lisbon agenda, supporting its strategic objectives: 

 Improving the quality and effectiveness of education and training systems in Europe: 

This includes improving education and training for teachers and trainers, developing skills for the 
knowledge society, ensuring access to Information and Communication Technologies (ICT) for 
everyone, and increasing recruitment to scientific and technical studies. 

 Facilitating access of all to education and training systems: 

This means open learning environments, making learning more attractive, and supporting active 
citizenship, equal opportunities and social cohesion. 

 Opening up education and training systems to the wider world: 

This includes strengthening the links with working life and research, and society at large, developing 
the spirit of enterprise, improving foreign language learning, increasing mobility and exchange, and 
strengthening European co-operation. 

In line with these principles, Inspire wanted to test and analyse the use of digital learning resources designed for 
MST education in class. Over a period of ten months Inspire: 

 Observed the impact of the LR on pupils and on their motivation. 

 Analysed the pre-requisites to be defined for enabling teachers to integrate these new techniques in 
their pedagogy. 

 Identified the critical success factors to be mastered at the level of the teacher and the school for the 
generalization of such practices. 

This was done using a limited validation observatory of 62 pilot schools in Austria (23), Germany (19), Lithuania 
(10), Italy (5) and Spain (5). Altogether over 3400 students and almost 200 teachers took part in the testing and 
analysing of the LR. While students were surveyed before and after the pilot tests to measure the LRs’ impact on 
their motivation, teachers provided input on the characteristics and formats LR must have for their integration in 
the normal class lessons. Aspects like languages, LR technical formats, students’ ages, genders, subjects and 
other issues were taken into account in the analysis. 

All the data obtained was analysed and published in the project deliverables Kirsch & Beernaert (2009a) and 
Kirsch & Beernaert (2009b). The main results from these reports, as well as information obtained during the 
Inspire summer school and in one-to-one interviews with teachers, are discussed in the present report. 
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 2. The protocol of experimentation 
The experimentation consisted of three aspects: 

1. A clear communication set-up between the different stakeholders and localized web pages. 

2. A set of questionnaires to be to be filled in at the different stages of the Inspire activities: 
preparation, implementation, follow-up and monitoring, evaluation, documenting the activities, 
dissemination or valorisation; 

3. A well defined selection of learning resources to be used for the testing in all five countries. 

2.1 The communication plan and websites 
To make sure communication ran fluidly both from top to bottom (i.e. the information from the coordinating 
body reached the teachers and students) and bottom to top (i.e. any problems / data from the schools 
reached European Schoolnet), a clear information chain was set up. As seen in Figure 1, each school had a 
School coordinator in charge of the teachers participating in the project of that school, the pilot schools were 
supervised by National Coordinators and the project partners were in charge of the National Coordinators. 

 

Figure 1: Inspire project communication set-up from the Project coordinator to the students 

As the teachers from the pilot schools came from five different linguistic backgrounds, it was necessary to 
provide them with all the information in their native languages (Gras-Velázquez & Joyce, 2008a). All the 
information on the project, questionnaires and learning resources pages were therefore made available for 
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the teachers in six interconnected MediaWiki [2] installations, one per language of the teachers, plus English. 
In Table 1 the URLs of the 6 websites are found. 

Table 1: Languages of the MediaWiki installations for the Inspire project and their URLs 

Language URL 

English http://inspire.eun.org 

Catalan http://ca.inspire.eun.org 

German http://de.inspire.eun.org 

Italian http://it.inspire.eun.org 

Lithuanian  http://lt.inspire.eun.org 

Spanish http://es.inspire.eun.org 

 

While the websites not in English acted as local versions of the Inspire portal specifically targeted for the 
teachers of the pilot schools, the English version constituted the main dissemination channel for the project, 
with a broader target audience than the project's teachers (Gras-Velázquez & Joyce, 2008b). 

2.2 The Inspire questionnaires 
Twenty-six questionnaires were designed to be filled in by the different actors: the National Coordinators, the 
school coordinator, the MST teachers and the students (Gras-Velázquez, Joyce & Beernaert, 2008). They 
were all available both as downloadable PDFs and either Google forms or spreadsheets, depending on the 
format of the questionnaire. 

The questionnaires provided information on: 1. The school’s characteristics and policies; 2. The teachers’ 
views and uses of the Inspire LR and ICT in general; 3. The impact of the use of LR on the pupils; and 4. 
The organization of the piloting. More specifically, a form on the use of each LR had to be filled in by the 
teachers before and after using it, and both teachers and pupils were asked to fill in questionnaires on the 
expected impact or interest in MST before the use of the Inspire LR and the actual impact and interest once 
they were used. 

The list of the questionnaires can be found in Annex 1. 

2.3 The learning resources 
To be able to compare the effect of using LR in science classes on the interest of students in MST across 
five different countries, it was important to have all schools use the same resources. To allow at the same 
time some freedom for teachers to choose the LR that best fitted their curricula and personal teaching style, 
there had to be a few resources per subject to choose from. Sixty resources were selected according to 
three main criteria. The selected LR had to be scientifically correct; appropriate for students aged between 5 
and 21, and “travel well”, i.e. be usable by teachers with different curricula and languages (Gras-Velázquez, 
À. & Joyce, A. 2008c). Twelve resources were selected per subject and categorized under: Physics, 
Chemistry, Biology, Mathematics and Informatics (IT). The topics covered by the resources, their authors 
and the languages in which the LR were available can be found in Annex 2. Each of these Inspire resources 
was assigned a number to make it easily identifiable. This number started by a letter representing the subject 
for which it was most appropriate: Physics (P), Chemistry (C), Biology (B), Maths (M) and 
Technology/Informatics (T). 

                                                      

[2] MediaWiki is a free software wiki package originally written for Wikipedia. 
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For each LR, a page with basic information was designed and translated into the five languages in which the 
teachers would be working: German, Lithuanian, Italian, Catalan and Spanish. Each resource's information 
page contained five sections: 

a) Overview: this section explained in a few sentences the aim of the resource and how it worked. This text 
was available in all 5 languages plus English. 

b) Suggestions: the suggestions were intended to give the teachers some ideas for their lesson plans. 
While some teachers prefer to be completely free to use the resources in their classes as they decide, 
others prefer guidelines which these suggestions aimed to supply. This text was also available in all five 
languages plus English. 

c) Learning object available in: this section contained the links to the resource in English plus any additional 
languages of the pilot schools in which it was available. As seen in Table 2, all 60 resources were 
available in English (en), while some were also available in Catalan (ca), German (de), Spanish (es) and 
Italian (it). None was available in Lithuanian (lt). 

Table 2: Number of resources available in each language per subject 

 en ca de es it lt 

Physics 12 3 2 5 2 0 

Chemistry 12 0 1 1 1 0 

Biology 12 0 1 1 1 0 

Mathematics 12 2 3 4 3 0 

IT 12 0 0 0 0 0 

Total 60 5 7 11 7 0 

 

d) Terms you need to know: embedded in the learning resources there are usually some words, or even 
sentences, which one must know to be able to use them. As the LR were not available in all the 
languages, it was important to provide a translation of the basic vocabulary for the teachers. A further 
aim was to encourage the teachers and students to learn basic scientific terms in English, which are 
necessary to know as one progresses in Science education. 

e)  Additional information: this provided the teachers with basic information on the type and format of the 
Learning Resource. It also indicated whether the resource could be downloaded and/or modified for 
personal use, while providing the link to the full terms of use of the resource. 

Figure 2 gives an example of one of the resources of the Inspire selection, and Table 3 shows the terms one 
needs to understand to be able to use it and their translation into Lithuanian, as provided in the Lithuanian 
version of the resource's information page. The basic information pages of all the LR can be found either in 
Inspire (2007) or (Gras-Velázquez & Joyce, 2008d).  
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Figure 2: Inspire Learning Resource P1-13-5 

Table 3: Terms one needs to understand to use Learning Resource P1-13-5 and their translation into Lithuanian 

Terms in English Terms in Lithuanian 
Max. voltage  Maksimali įtampa  
Max. amperage  Maksimalus srovės stipris 
Increase resistance  Didinti varžą  
Reduce resistance  Mažinti varžą  
Increase voltage  Didinti įtampą  
Reduce voltage  Mažinti įtampą  

 

 3. Overall results 

3.1 The schools, teachers and students 
Sixty-two schools in Austria (23), Germany (19), Lithuania (10), Italy (5) and Spain (5) participated in the 
Inspire testing between October 2008 and July 2009. The pilot schools had the following characteristics: 

 74% of them were Secondary schools (13 – 21 years old), 11% Primary schools (6 – 12 years 
old), 11% Vocational schools and 3% Pre-educational schools (3 – 6 years old). 

 72% were particularly interested in ICT, having a specific strategy to promote ICT in as many 
subjects as possible. 

 Especially Lithuanian and Austrian schools had a lot of expertise as far as ICT is concerned 
while Spanish schools were fairly inexperienced. Nevertheless, all Spanish teachers involved in 
the project had experience in ICT, even if their schools did not. 

And as regards the respondents: 

 A total of 220 teachers filled in the questionnaires before the use of the LR, while 190 teachers 
completed the piloting (see Figure 3). The drop-out in participation among teachers was due in 
general to difficulties in the use of the LR in classes, language issues and mismatch of 
experience and resources available. 

 As shown in Figure 4, a total of 4049 students filled in the initial questionnaire on their interest in 
MST (2059 were male students and 1990 female students), while 3411 students responded to 
the questionnaire on the impact of the LR on the MST lessons and interest after the tests (1742 
male and 1669 female students). In addition to the students who filled in the questionnaires, 180 
Italian primary students provided input on the tests through structured interviews, as they were 
too young to fill in the questionnaires by themselves. Finally, in Lithuania only between 5 and 12 


