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SCIENCE EDUCATION IN EUROPEAN SCHOOLS 
Selected Practices from the STELLA Catalogue

Este projecto promove a ciência junto dos 

alunos do 1º Ciclo do Ensino Básico. O objectivo 

principal consiste em dar oportunidade aos 

alunos para aprender através da realização 

de actividades práticas e acima de tudo, 

descobrir a ciência através da acção e na 

refl exão sobre a acção. Periodicamente 

são propostas actividades exploratórias 

simples, contextualizadas numa história de 

aventura.

A grande fi nal do projecto consiste numa 

“Caça ao Tesouro”, onde os alunos respondem 

a questões relacionadas com as actividades 

realizadas ao longo da aventura.

METHODOLOGY
The project is carried out in 3 phases:
1st Phase - Promoting the Project - The Start of the pupils’ adventure with science: In this 
fi rst phase, the teachers who coordinate the project visit the participating school and explain 
the way the project works to both the pupils and their teachers. At this visit, the coordinators 
also provide the pupils with the context of a small story, which the pupils will have to complete 
through study and experimentation. Currently, six schools, comprising a total of 154 pupils, 
have participated in the project.
2nd Phase - Periodic Activities - The course of the adventure throughout the school year is 
articulated through the Internet site. During this second phase of the project, the teachers 
coordinating the project continue preparing and publishing the story on the website along 
with the experiments/research activities and questions to be disseminated to the participating 
pupils. These publications are made periodically according to the schedule given on the website 
- normally every two weeks. The pupils must furnish the results of the experiments they 
conducted by e-mail within the defi ned completion time as listed on the schedule. The coordinators award points to the answers received, in 
order to determine who will participate at the Grand Final.
3rd Phase - Grand Final - The pupils who receive the most marks for their work and are the best prepared will take part in the Grand Final: At 
the Grand Final, these pupils come together in one place, where they complete the adventure with a “Treasure Hunt”, that is, in effect a Final 
Test, in which they must answer questions related to the activities carried out over the course of the adventure. For the 2008/2009 academic 
year 72 pupils contested the Grand Final. 

DIMENSION
The initiative is essentially a regional one. In the fi rst phase, the project is only directed at schools in the municipality of Santana, though the 
website activities documented within it are available for any school to visit (as of the 8/06/2009, 1723 visitors had accessed the website).

MULTIMEDIA TOOLS
The website supporting the project was created by the coordinators - Professors David Fazendeiro and Ivone Ferreira. It presents 
the entire theoretical framework of the project, the regulations, schedule, photo gallery, lists of participating schools and relevant 
contacts. 
A PowerPoint presentation created by the coordinators is used to introduce the story-line to the classes. The scripts/protocols for the 
experimental activities are also prepared by the same persons. 

INVOLVEMENT OF PUPILS
The experimental activities proposed are always framed within the story-line presented in the fi rst phase of the project. In this way, the 
website is a means of continuous communication between the teachers in charge and the participating schools. The challenge placed in 
the form of a story-line leads to greater enthusiasm and involvement from the pupils in their activities, whilst at the same time promoting 
an appreciation of and a taste for science. 
The resolution of the experiments must be done with the support of the teachers of the participating schools, which requires considerable 
involvement and commitment from persons within the teaching community. The pupils are not only learning, but are also constructing a 
story, which ensures their greater involvement in the on-going activity. 
The results of the various experiments carried out always become part of the story and introduce the pupils to further novel challenges.

TIPS FOR TRANSFERABILITY
This initiative is easy to implement as long as the scripts / protocols and the story are adapted to the context in which the project is 
to be applied. It is necessary to have suffi cient ICT knowledge and skills to create a website, and 
keep it both maintained and up to date.
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This initiative is promoted by the GENERAL SECONDARY SCHOOL OF CALHETA and 
is intended for Lower and Higher Secondary School students from 11 to 18 years of 
age. 

More information is available here. 

Organisation in charge: General Secondary School of Calheta, Madeira
Email: ebsc@ebscalheta.pt
Website: http://ebscalheta.net 
Contact person: 
Marco Paulo Moderno Pereira - Email: pmarcopereira@hotmail.com

FOQUETÃO - PHYSICAL CHEMISTRY
CLUB FOQUETÃO - CLUBE DE FÍSICA E QUÍMICA
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INITIATIVE
Clube FoQuetão - Physical Chemistry Club is a project that complements the curriculum of the Primary and Secondary Schools 
of Calheta, Madeira. The primary objectives of this project are to promote interest in the sciences and in the interpretation of 
everyday phenomena. The club’s activities involve carrying out experiments in Physics and Chemistry with the objective of having 
the students draw their own conclusions about the “why” of things. These practical activities are fi lmed and placed on the project 
blog. The club is also responsible for the implementation of information campaigns about science in general. The team is made up 
of a monitor and a teacher, together with 12 students selected from both Lower and Higher secondary level schools.
Club activities are extracurricular in nature, taking place outside of normal school hours and are therefore non-obligatory. All 
activities undertaken are related to the school curriculum. The Club has a number of open places at the beginning of each school 
year. These are fi lled through the selection and enrolment of those students expressing a suitable degree of interest in joining. In 
the event a student member drops out or is excluded due to absence or unavailability, students on the waiting list are contacted 
so they can join the club.
During the various activities held in the school during the year - Club Week, Science Week, Halloween Party - as well as those 
conducted outside the school environment, e.g. the Regional Physics Olympics, Science and Technology Week, the students 
demonstrate some of the experiments they have already tried and are themselves responsible for explaining the observed 
phenomena to their colleagues.
During the school year, the Club also holds various presentations at the school for the other non-member students. Such 
presentations include different topics, for example that of “water-propelled rockets”, explaining the scientifi c rationale or basis 
behind a particular phenomenon to the other students and by doing so raising their awareness of science.

SUBJECT/S
The scope of the initiative relates to activities in the scientifi c disciplines of Chemistry and Physics, with special attention given to 
the current contents of the school curriculum. Examples of topics studied and experimented with, include, to name but a few:

Reactions of Alkaline Metals with Water,• 
Magnetic Gliders,• 
The Launching of Alcohol-Propelled Rockets,• 
Heating Water in a Plastic Bag,• 
Plasma Balls.• 

The club meets once a week, for a 90 minute practical session, 
during which the students, “young scientists”, perform experiments 
using a tutorial provided by the teacher. The tutorial, created by 
the teacher, shows the steps to be followed when carrying out 
the practical activity. The students conduct the experiment on 
their own, according to the instructions and information provided 
in the tutorial. Whenever the experiments involve elements that 
may be dangerous or have a certain degree of safety risk, the 
experiment is conducted with help of the teacher and all relevant 
safety procedures (glasses, protective gown and gloves, etc.) are 
followed. The results are discussed by the whole group in order 
to fi nd a reason for or reach the correct explanation or conclusion 

http://www.stella-science.eu/initiatives_view.php?id=604
http://foquetao.blogspot.com/
http://foquetao.blogspot.com/
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SCIENCE EDUCATION IN EUROPEAN SCHOOLS 
Selected Practices from the STELLA Catalogue Este Clube de Ciência tem como objectivo 

promover o interesse pela ciência através 

da interpretação dos fenómenos do dia 

a dia. Os alunos realizam experiências 

de Física e Química com o objectivo de 

os próprios alunos chegarem à conclusão 

do porquê das coisas. Os resultados 

são discutidos em grupo de modo a 

encontrar a explicação correcta. Deste 

modo, os alunos “aprendem a brincar”. 

Estas actividades prácticas são também 

fi lmadas e publicadas no blogue do 

projecto juntamente com os guiões das 

experiências.

for the observed outcomes. In this way the students “have fun and also learn”. The practical 
activities are recorded and later published as part of the project blog, together with relevant 
support documentation, such as tutorials.

METHODOLOGY
The methodology is essentially based on a “hands-on” approach to the activities being 
undertaken. The group dynamics that exist allow the exchange and sharing of ideas, thus 
facilitating the group members to together build up a logical explanation for the observed 

outcomes of the experimental activities undertaken.
Students also use ICT / multimedia technology to source 
relevant background information and also to support the 
publication of video records of their activities on the project 
blog. 

DIMENSION
The initiative while essentially local, also has a regional dimension through active participation in the 
Week of Science and Technology (Funchal, 14th - 17th April 2009), as well as other activities undertaken 
throughout the region.

MULTIMEDIA TOOLS
Other than the section available to students for their postings, the set up, management and maintenance 
of the blog is primarily the responsibility of the teacher. The blog lists the experiments conducted, and 
provides a chat box section, where students can converse with each other online. In addition both “a 

video bar”, where all the latest videos are added and “a posting bar” which contains the most up to date postings, are made available to blog 
users. Other attributes of the blog include a complete listing of the young scientists participating, links to the different school websites, links 
to third parties and visitors that are involved or have access to the blog and a search box function within the blog itself. In addition to the 
relevant video, the posts also include the tutorial material relevant to each experiment carried out. This tutorial is prepared by the teacher and 
the students are also given the opportunity to include suggestions for follow on experiments they would like to undertake in the future.

INVOLVEMENT OF PUPILS
The blog serves as a means of dissemination and interaction between student members of the club and the rest of the educational 
community. Students participate actively in the documentation process, starting from the point where experimental activities are initiated 
up to the point where these activities are published on the blog. The teacher is always responsible for monitoring this work. 
While some of the students actually carry out the experimental activity following the steps detailed in the supplied tutorial, others are 
responsible for recording and fi lming the experiment. Normally, the teacher puts the posts on the blog, but sometimes they may be 
placed on the blog by the students themselves. The teacher is responsible for editing the videos and placing them online. The posts may 
be commented upon by the students or by any visitor to the blog. There is also a rating mechanism for each post, where visitors or other 
students can evaluate and vote on the quality of the material posted by describing it on a scale from poor to excellent. The teacher always 
tries to keep his participation in the activities to a minimum, essentially serving as a guiding element and giving support if there are doubts 
or queries that need further clarifi cation.

TIPS FOR TRANSFERABILITY
This initiative is simple to implement because it is both coherent with 

the relevant curriculum in question. It is also suitable for students 
of different levels of education. The various guides themselves 
are readily accessible and freely available for use by other third 
parties and cover a wide variety of different practical activities. 
This initiative can easily be adapted for other subject areas, 
e.g. Mathematics, Biology, etc., provided the type of activities 
to be carried out are appropriately documented and supported. 
The teacher and students involved should have some ICT skills 
including the capability to create and manage a blog, as well 
as having video editing and publishing skills. In addition to the 
relevant computer and video equipment, it is necessary to have 
available appropriate laboratory equipment and facilities for 
conducting the experimental activities.
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http://foquetao.blogspot.com/search/label/Bola%20de%20plasma
http://foquetao.blogspot.com/search/label/Bola%20de%20plasma
http://foquetao.blogspot.com/
http://foquetao.blogspot.com/2009/04/foguete-agua.html
http://foquetao.blogspot.com/2009/04/foguete-agua.html
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This initiative is promoted by the AVEIRO UNIVERSITY and is intended for Primary, 
Lower and Higher Secondary School students from 6 to 18 years of age. 

More information is available here. 

Organisation in charge: Projecto Matemática Ensino, Aveiro University
Email: helpdesk@pmate.ua.pt
Website: http://pmate.ua.pt 
Contact person: Claudia Rego

NATIONAL COMPETITIONS OF 
MATHEMATICS, BIOLOGY, PHYSICS 
AND PORTUGUESE LANGUAGE
COMPETIÇÕES NACIONAIS DE MATEMÁTICA, BIOLOGIA, FÍSICA E PORTUGUÊS
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INITIATIVE
The mathematics project was developed by the University of Aveiro with the goal of 
getting the entire school community involved in the promotion and dissemination 
of science, especially mathematics, physics, and biology and has been in operation 
for 19 years. Since 1990 a platform for computer-assisted learning has been 
developed, that not only embraces the various levels of education, from primary to 
higher education, but also develops content, for training (assessment, diagnosis, 
and training) as well as that for competition purposes. The sense of involvement 
created between students, teachers and the local community fosters a taste for 
the science subjects, helps combat student failure and related school drop-out 

rates, and also promotes the use of computers and the Internet, consequently enhancing the students’ performance in 
their studies. 
Each year, the Projecto Matemática Ensino (PmatE) organises fi ve national 
competitions in mathematics: one for each level of the school system, from 
Primary to Secondary Level, and one competition that includes all levels of 
education. As a result of this initiative, other competitions dedicated to biology, 
physics and also the Portuguese language have been regularly organised. 
Presented in the form of a game, and categorised according to the different 
levels of education, this software platform incorporates the knowledge 
attributes of the curriculum into a challenging game format, helping to overcome 
diffi culties associated with traditional learning approaches and contributing to 
the construction of knowledge and a greater liking and appreciation amongst 
the students for the subjects being taught.

SUBJECT/S
The games cover all the contents of the school curriculum in mathematics, 
from primary to secondary level. A specifi c test is provided for each different 
school year (1st year Primary Level, 2nd year Lower Secondary Level, etc.). Each 
test consists of 20 sets of questions, each set of an increasing level of diffi culty. 
The questions are provided in a multiple choice format with 4 answers for each 
question and 2 “lives” per level. The goal is to reach the last level of the game in 
the least amount of time. The same scheme is applied to games and competitions 
in the areas of biology and physics. Students can train at school or at home and 
they participate in the national competitions in teams of two. The students train 
during the year and meet at the University of Aveiro, normally at the end of April, to 
compete with fellow students from other schools around the country. 

http://www.stella-science.eu/initiatives_view.php?id=633
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SCIENCE EDUCATION IN EUROPEAN SCHOOLS 
Selected Practices from the STELLA Catalogue Este projecto tem como principal objectivo 

envolver toda a comunidade educativa 

na promoção e disseminação da ciência, 

especialmente da matemática, física e biologia. 

Foi desenvolvida uma Plataforma de Ensino 

Assistido por computador que para além de 

abranger os vários graus de ensino, do Básico ao 

Superior, desenvolve conteúdos quer no modo 

competição, quer no modo formativo (avaliação, 

diagnóstico e treino). O projecto fomenta o gosto 

pelas disciplinas indicadas, ajuda a combater 

o insucesso e o abandono escolar, promovendo 

também, o uso dos computadores e da Internet, 

favorecendo o seu consequente desempenho no 

estudo.

METHODOLOGY
Tests are based on the school curriculum and may serve as an additional tool to be used 
by the teacher to assess the students’ knowledge in maths, biology and physics. To move 
from one level to the next, students have to choose the correct answer from amongst the 
four answers provided for each question, thus they should rationally think and apply the 
knowledge they have acquired during the school year.
Students train during the year with the help of the teacher and parents in order to participate 
in the National Finals at the University of Aveiro, where the winners are determined for 
each competition level. The competition level (degree of diffi culty) relates to the particular 
year of schooling being undertaking by the participants. 

DIMENSION
The initiative has a national dimension. Participation is open to all schools and is only limited by the competition rules that fi x the 
maximum number of teams per competition. Each year the national competitions involve approximately 18 thousand students.

MULTIMEDIA TOOLS
The project’s website includes information about the competitions (dates, contents, regulations, results) and events related to the 
particular science discipline that the project team promotes and participates in. The home page includes a slideshow showing pictures 
from recent competitions. Part of the website is also translated in to English. A private area is accessible to registered students and 
teachers. Besides having access to practice games, the teacher is also responsible for selecting the participating teams and entering 
his school and the chosen teams in the appropriate competition. There is no limit to the number of students/teachers enrolled on the 
platform, but there is a maximum number of teams per school that may compete in the events. In the teachers’ area, the teacher has 
access to the results of the practice sessions of his students and can check the level they have achieved and identify which were the 
questions they missed or had diffi culty with. 

INVOLVEMENT OF PUPILS
During the school year, the students practice for the 
particular competition in which they will participate. On 
the platform, all the practice sessions of the students 
are recorded together with the results obtained (level 
achieved and time spent completing the test). This 
allows the teacher to check the diffi culties encountered 
by individual students, as well as to select the students 
with the best results in order to organise the team for the 
competition. The students can practice together as teams 
or as individuals. 
On the day of the competition, access is through the 
information area of the website and this area is only 
available while the competition is taking place. Besides 
this competition, the project team organises recreational 
and instructional activities on the university campus, 
including exhibitions and visits to university laboratories.

TIPS FOR TRANSFERABILITY
The core idea of the project is to organise on-line maths competitions involving students from the same or different 
classes / schools and it has the potential to be transferred to other countries and contexts, e.g. by using free or open 
source software such as Moodle, that readily allows the creation of quizzes and on-line tests. Students usually like 
to compete and tests and games can be useful method with which to assess the level of knowledge of a class or 
individual. Nevertheless, teachers should also be aware of the side effects of competitive approaches, that are likely 
to penalise less brilliant students in maths and may therefore act as disincentive to weaker students.

http://pmate2.ua.pt/pmate/
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This initiative is promoted by the SECONDARY SCHOOL OF SANTA CRUZ and is intended 
for Lower and Higher Secondary School students from 11 to 18 years of age. 

More information is available here. 

Organisation in charge: Escola Básica e Secundária de Santa Cruz
Email: profebssc@gmail.com
Website: http://escolas.madeira-edu.pt/Clubes/tabid/4180/Default.aspx
Contact person: 
Eduardo Nuno Novais Ribeiro - Email: eduardo_infor@hotmail.com
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INITIATIVE
The Robotics Club is designed to promote both information and communication technologies as a format for both personal 
improvement and development and to develop students’ skills in the areas of computers, mechanics, physics, mathematics 
and electronics, particularly in relation to robotics. The Club is an extra-curricular activity open to students in years 5 to 
12 of the school system (i.e. students from 11 to18 years of age). Students enrol at the beginning of the school year 

and meet once a week for 90 minutes to programme their robot designs. They have an active role in the 
development of their robots, and to every extent possible, they work on their own. The Club works together 
with the school’s committee for Cultural Promotion on a variety of activities for demonstration purposes 
and for promoting awareness of the related science subjects. In May 2009 the Club organised MadRobô 
2009 - Robotics Meeting, an event to promote science and technology among young people from primary, 

secondary and higher levels of education.

SUBJECT/S
This initiative focuses on mechanics, physics, mathematics, electronics and 
technology as applied to the fi eld of robotics. Students build and program several 
robots in a way that is as autonomous and independent as possible. 
During MadRobô 2009 - Robotics Meeting, a series of competitions are organised 
where robots that have been designed, built and programmed by different teams 

of students, compete against each other, with specifi c contests for each level of 
education and age group involved. During this event a learning activity for building 
and programming robots is also organised, where teams of 4 persons (3 students 
and 1 teacher or another adult) learn how to build autonomous moving robots in 

a way that is simple and fun. Initially, a short training course is 
given in order to teach students the fi rst steps in electronics, 
programming of robots and mechanical construction, after 

which a robot kit is given to the 
participants in order for them 
to assemble. Although it was 
originally planned for students 

in the lower secondary and 
higher secondary levels of education, 

the event is now also open to the general public. 

ROBOTICS CLUB
CLUBE DE ROBÓTICA

http://www.stella-science.eu/initiatives_view.php?id=784
http://escolas.madeira-edu.pt/Clubes/tabid/4180/Default.aspx
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SCIENCE EDUCATION IN EUROPEAN SCHOOLS 
Selected Practices from the STELLA Catalogue O Clube de Robótica como objectivo promover 

as tecnologias da informação e comunicação 

como forma de valorização pessoal e ainda 

desenvolver capacidades no âmbito da 

informática, mecânica, física, matemática 

e electrónica aplicadas à Robótica. Os alunos 

têm um papel activo no desenvolvimento 

dos robôs sendo o seu trabalho, na medida do 

possivel, autónomo. Durante o MadRobô 2009, 

o evento organizado pelo Clube, ocorreram um 

conjunto de competições entre robots concebidos, 

projectados, construídos e programados por 

equipas de alunos, havendo provas específi cas 

para cada nível de ensino e nível etário 

bem como uma actividade de construção e 

programação de robôs.

METHODOLOGY
This initiative is based on a “hands-on” methodological approach. Students have 
an active role in the development of the robots and in all the activities of the Club as 
well. This methodology is in line with the goals of the initiative, that are not only, the 

development of skills in the area of programming robots, but also 
the development of critical senses, creative capacity and 

sense of responsibility. The initiative also fosters the 
development of social and organisational skills and 

the capacity to work in groups and cooperate in the 
resolution of problems. 

DIMENSION
The initiative has both a local and regional dimension and impact. Besides the activities carried out 

in the scope of the school, the Club has also participated at the Science and Technology Week (Funchal, 
14 to 17 April 2009) and therefore the initiative has had an expanded impact at a regional level. Furthermore, the Robotics Meeting 
- MadRobô 2009 was attended by many schools, students, and teachers, together with the general public. The Club has also on 
occasion been invited to perform demonstrations at various schools throughout the region.

MULTIMEDIA TOOLS
The blog is created and managed by the teacher in charge of the initiative and it is intended for use by all those who are interested 
in robotics, especially students and teachers. The blog promotes and documents by means of pictures and posts the activities carried 
out within the framework of MadRobô 2009, such as the competitions between robots built by the students. The blog also 
documents all the related events and initiatives in which the Club participates, such as the Science and Technology 
Week as well as other regional or national events associated with robotics.

INVOLVEMENT OF PUPILS
The students work in teams to create their own robots. These teams are also used to 
support dissemination activities, to raise the public’s awareness of science and to make 
known the Club activities through demonstrations that take place at the beginning of the fi rst 
term, at the end of each subsequent school term, and at the MadRobô event. 
On request the club visits other schools in the region, demonstrating to other 
students and their teachers the work done in the area of robotics.

TIPS FOR TRANSFERABILITY
This initiative is easily implemented, as long as those in charge have suffi cient knowledge 
of computers and robotics to manage the activities and to guide students. 
The project is very appealing to those involved, both students and 

teachers alike. Students usually 
have fun by building robots and 
soon spontaneously try to be as 
autonomous as possible, which helps them develop skills and 
understanding in many scientifi c subjects related to robotics. The idea to 
create a club can be applied in different countries and contexts as it helps to develop social 
skills and in particular the capacity to work in groups and develop problem solving skills. 
The organisation of events, such as competitions and demonstrations in other schools and 
classes strengthens the team ethic and improves the member’s ability to work together in 
an effective manner.

http://madrobo.blogs.sapo.pt/
http://madrobo.blogs.sapo.pt/565.html
http://madrobo.blogs.sapo.pt/565.html
http://madrobo.blogs.sapo.pt/2728.html
http://madrobo.blogs.sapo.pt/1648.html
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eTwinning is part of Comenius, the EU programme for schools, and promotes 
school collaboration through the use of Information and Communication 
Technologies (ICT) in order to allow schools to easily form short- or long-
term international projects in any subject area as well as taking advantage 
of social networking tools to discuss and share examples of good practice 
and pedagogical resources. 

In the following section you will fi nd some selected examples of eTwinning 
projects that deal with maths, science and technology (MST).

eTWINNING

http://www.etwinning.net/en/pub/index.htm


49

SCIENCE EDUCATION IN EUROPEAN SCHOOLS 
Selected Practices from the STELLA Catalogue

HEALTH NUTRITION IN PRIMARY SCHOOL
This initiative is intended for Pre-Primary and Primary School pupils from 3 to 12 years of age.
More information is available here.

MULTIMEDIA TOOLS
Blog (in Greek) - Ning Social Network - TwinSpace

INITIATIVE
In this eTwinning project involving primary schools from Greece, Romania, Turkey and Poland, children 
learned and exchanged information about a healthy diet, basic food groups and the food pyramid. They 
met dieticians, chefs and dentists, they did projects and puzzles, created delicious and nutritious menus, 
cooked, participated in quizzes and built their own notebook about a healthy diet.

SUBJECT/S and METHODOLOGY
The main subjects dealt with were health education, informatics/ICT and other primary 
school subjects. The main languages used were Greek and English. The pupils involved in 
the project were 6 to 12 years old. The work process includes the division in teams, the 
acquisition of knowledge about the food pyramid, meetings with dieticians, cooks and 
dentists, the creation of posters, the publication of pupils’ projects on the school 
website, the development of a leafl et about project activities and its presentation 
to other pupils and schools that cooperated in the eTwinning project.

MULTIMEDIA TOOLS and INVOLVEMENT OF PUPILS
The tools used included chat, email, other software (PowerPoint, video, pictures and drawings), virtual learning environment 
(communities, virtual classes), and web publishing. Pupils were actively involved through the creation of posters and a leafl et, the 
publication of their projects on the school website and the presentation of activities to other pupils and schools.

MY TOWN IN NUMBERS
This initiative is intended for Lower Secondary School students from 12 to 14 years of age.
More information is available here.

MULTIMEDIA TOOLS
Website - Blog - TwinSpace 

INITIATIVE
This is a maths project, elaborated by three groups of students of the same age (12 to 14 years), from secondary schools in 
Romania, the Czech Republic and The Netherlands. The project refers to the maths subject as a whole, covering topics such 
as: similarities and proportionality, other notions of geometry, magic squares, laws of motion, units of measure, volumes and 
message encrypting. The project has been well integrated in the curriculum, with the aim to diversify teaching techniques, 
use ICT to describe experiences report, communicate, and share results and students’ ideas.

SUBJECT/S and METHODOLOGY
The fi rst materials were presentations of the respective towns, schools, teams, including historical aspects of the places. 
The second one was the contest for the blog, with students creating logo proposals, either drawn by themselves or using 
specialised sites or software. Then, both teachers and students started to propose mathematical tasks for the partner 
schools and to discuss and compare the results. The communication among teachers was constant, both in the blog and 
by email. The students also used the forum. The project webpage was created by the Romanian team, with the contribution 
of all partners. The students’ work was done consistently over time, both at proposing tasks and at solving them. 

http://www.stella-science.eu/initiatives_view.php?id=772
http://blogs.sch.gr/2dimialys/
http://health-nutrition.ning.com/
http://twinspace.etwinning.net/launcher.cfm?lang=en&cid=34231
http://www.stella-science.eu/initiatives_view.php?id=839
http://irina.sorinvasilescu.ro/
http://mytowninnumbers.blogspot.com/
http://my.twinspace.etwinning.net/mytowninnumbers?l=en
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eTWINNING

MULTIMEDIA TOOLS and INVOLVEMENT OF PUPILS
The work and the way to display the results was adapted to the age of students involved and for this reason, a lot of 
tools were used, such as a blog, webpages, Web 2.0 tools, as well as the eTwinning TwinSpace. All students used the 
eTwinning platform and its tools, they also communicated by email and looked for information on the Internet. It was 
a new and challenging way for them, because before they had used the computer mainly for chatting, playing games 

and searching on the Web. In addition to PowerPoint presentations, slide shows, puzzles representing well-known 
monuments in Bucharest, animations showing solutions to problems and word clouds of the texts of theorems were 
also created. 
Furthermore, the project blog was both a tool for communication between the teams as well as a space for the 
material which could not be uploaded on the TwinSpace due to their format or size. Also the website had an important 

role for the project’s visibility, including information about the project, presentations of the cities, schools and classes 
taking part in the project, the tasks submitted by each of the teams and the partners’ solutions, as well as a link to 
the blog.

MATHS TO PLAY
This initiative is intended for Higher Secondary School students from 16 to 18 years of age.
More information is available here.

MULTIMEDIA TOOLS
Online magazine

INITIATIVE
This eTwinning project aimed to reinforce student motivation for scientifi c subjects, to empower their scientifi c and L2 
(English ESP) competences as well as to promote their European citizenship. These objectives were implemented through 
maths activities carried out in collaboration with schools from Italy, Luxembourg and France.

SUBJECT/S and METHODOLOGY
The project’s goal was to make students understand that maths are interesting, fun and part of their lives. Maths in 
everyday life, history of maths, stories of men and women mathematicians, maths and logic games and puzzles, maths 
in art and architecture, and maths and gender are the topics that were dealt with. The approach was cross-curricular, 
so English was used to translate maths problems and scientifi c texts and to communicate with classes from the partner 
schools. Citizenship is a constant learning practice: communicating within the local group as well as with other European 
students, showing respect, awareness and acceptance of diversity (gender, culture, origin, etc.). The methodology was 
focused on practical and hands-on activities based on cooperation, peer-to-peer education and fun. 

MULTIMEDIA TOOLS and INVOLVEMENT 
OF PUPILS
The target group was made up of thirty-fi ve students aged 
16 to 18 coming from different classes eTwinned with groups 
of students from the partner schools. The Italian team was 
composed of a maths teacher and an English teacher with 
experiences and skills in European projects. They cooperated 
with the teachers of the partner schools via email and Skype, 
in order to plan the activities and exchange materials. On the project 
website, the students showed their work and exchanged experiences.
The project results are published on MagazineFactory, a publishing tool which 
provides school groups the opportunity to work as editorial staff and to publish 
their own “webzine”.

http://www.stella-science.eu/initiatives_view.php?id=717
http://magazinefactory.edu.fi/magazines/mathstoplay/
http://magazinefactory.edu.fi/magazines/mathstoplay/
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ANCIENT TECHNOLOGY AS A BASE FOR TECHNOLOGY
This initiative is intended for Lower Secondary School students from 11 to 14 years of age.
More information is available here.

MULTIMEDIA TOOLS
Website with PowerPoint presentations, photos and videos

INITIATIVE
This project was an eTwinning cooperation between two lower-secondary schools from Greece and Italy. The project aimed to 
encourage and motivate students to discover prominent fi gures starting from Hellenic culture (e.g., Archimedes and Heron) and going 
up to modern scientists such as Leonardo da Vinci, who contributed to scientifi c and technical development. The knowledge and 
the discovery of these scientists of the past was made through the construction of miniature models found in the code pages of the 
past.

SUBJECT/S and METHODOLOGY
The main subject dealt with was technology. Moreover, the project was integrated in a range of further core subjects, such as history, 
science, computer studies, English and mechanics.
The activities carried out included the following: introduction of the eTwinning teams; design, planning and construction of models 
related to the fi elds of theatre, agriculture, transport, communication, fl ight, war, renewable energy; visits to important science 
museums; PowerPoint presentations of all the work done; common exhibition of the miniature models; visits of teaching 
staff and students to the eTwinned school. 

MULTIMEDIA TOOLS and INVOLVEMENT OF PUPILS
The students worked in groups and actively participated to the tasks. They discovered 
the scientists of the past who contributed with their ideas to scientifi c and technical 
development; they designed, planned and organised the work; they used technical 
drawings to design miniature models; they identifi ed solutions to solve practical 
problems using various tools; they learned the working principles of simple 
mechanics; they prepared a report describing the most important steps of the 
project; they prepared, organised and ran the models’ exhibition. The tools 
used included: email, chat, forums, a blog, school webpages, MSN messenger, 
video conferencing, photos, videos and PowerPoint presentations.

http://www.stella-science.eu/initiatives_view.php?id=710
http://5gym-nikaias.att.sch.gr/etwinning.htm
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CONCLUSIONS

The preceding chapters outline various initiatives undertaken by different groups and institutions from amongst the relevant 
partner countries contributing to the STELLA Project. These initiatives have been chosen as exemplars of “good practice” 
relating to the teaching and popularisation of science subjects at different school levels. However, it would also be accurate 
to describe the included initiatives as “selected practices”, as the decision to include these particular initiatives is based on 
the application of both subjective as well as objective criteria as to what constitutes “good practice”. 

Invariably, in making a decision to include a particular initiative as being an exemplar of “good practice” leads one back 
to the central and all important question of what are the main factors that are considered to constitute elements of “good 
practice”. Obviously in this case, it relates to those that both introduce and promote innovation in the way science is taught 
in schools, and that do so with a measurable level of success. 

Therefore the term ‘innovation’ is central to the concept of “good practice”. This is not unexpected, as the poor uptake, lack 
of appreciation and understanding of science and its importance to the development of the modern knowledge society, 
both amongst students and the general public at large, necessitates that new and novel approaches to its teaching are 
urgently required. 

Innovation may be defi ned as the process of making changes by introducing something new e.g. new practices or ideas. 
Inherent in the current use of the term “innovation “, is that it refers to something done successfully and in a signifi cantly 
new way. Those who are directly responsible for an innovative idea, concept or product are often called pioneers in their 
fi eld. 

In understanding the successful use of innovative ideas in the teaching of science, it is essential to be able to identify:

What are the critical factors that distinguish these new “winning ideas” in the fi eld of teaching Maths, Science and • 
Technology (MST) subjects from those that are or have been less successful? 

What are the pedagogical concepts that when applied stimulate greater levels of student interest and the curiosity • 
to learn? 

What motivates them so deeply that they feel confi dent and eager to delve into the MST subjects, to grasp the • 
knowledge, to internalize it and even to come up with their own creative and innovative ideas? and 

How can these new learning concepts be disseminated successfully, so that other teachers and pupils and the • 
teaching community at large can make use of them?

The exemplars of good practice previously detailed in the various chapters, 
have presented successful ideas that cover a broad range of subjects, 
learning contexts and culturally diverse settings. The ideas presented 
include small scale, localised approaches for enriching singular lessons 
in the individual classroom, as well as initiatives with a wider dimension 
having impact at both a regional and national level and often being 
developed as long term projects (covering a period of several years) 
which are often incorporated into school curricula at regional or national 
level. Irrespective of the scale of the initiative, what is it that they have 
in common that makes them innovative and successful?

In analysing the critical success factors associated with the successful 
application of the selected practices, it is important at this juncture to 
distinguish between the different Technical and Pedagogical aspects 
applied. 

On a technical level, all of the initiatives make use of at least one 
multimedia tool, for example, a PowerPoint Presentation or a dedicated 
website where relevant access to background information, pedagogical 
resources, feedback, current information and support tools is readily 
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available. Multimedia tools provide an effective basis for the dissemination of any innovative idea amongst broader sections 
of the community (educational, the public at large, etc.) and not just amongst the persons directly or originally involved 
in launching or developing the initiative. The more an initiative makes use of modern information and communication 
technologies the easier it can be accessed, shared, discussed and further developed.

Multimedia tools support the continuous evolution of new concepts and initiatives. Technical aspects, however, can also 
constitute an important element of the pedagogical concept and its success. These contributions are manifested in different 
ways. On the one hand, multimedia tools act as information sources and by facilitating information transfer (communication) 
can increase the attractiveness of a learning subject simply because young people are excited about using technical devices. 
Their positive attitude towards using these devices may lead to a more intensive or rigorous examination of the information 
provided and invites them to entertain new ideas and also grasp new concepts and approaches to different issues, thus 
supporting their self-learning and development. 

On the other hand, for a subject like informatics that deals with computer-based technologies the pedagogical content, 
learning objective and learning paths themselves make use of and are supported by the very technology that is being 
taught. Furthermore, modern information and communication technologies may be used for developing and implementing 
collaborative learning scenarios, either amongst individual classes at one school or amongst many schools in different 
regions or indeed different countries (eTwinning).

However, as the choice of good practices illustrates, an innovative and successful initiative of how to teach MST subjects in a 
new and more attractive way is not necessarily linked to the use of multimedia tools. There are many examples of initiatives 
that have provided or created learning environments which make it possible for the pupil to literally ‘grasp’ an abstract idea 
or even the opportunity to experience for themselves the signifi cance and relevance of a topic in a realistic setting. Students 
experience the “real thing” and enjoy an integrated learning experience that includes touching, sensing and thinking. 

In actual fact, it would seem that two success factors are at play here. On the one hand, initiatives like ‘Maths with Lego 
and Matches’ or ‘Physics of Karate’ help to transfer an abstract piece of information (such as a mathematical equation) into 
a context that is familiar to the pupil. This approach provides numerous points of contact / reference for a pupil’s previous 
knowledge and may generate his or her confi dence in being able to learn and process the new aspects of knowledge 
encountered. On the other hand, being in contact with a real environment (i.e. a real laboratory), may increase the feeling 
of signifi cance and relevance of a subject to a pupil’s life.
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INTRODUCTION
In Europe only 22% of students aged 20 to 24 study Maths, Science and Technology subjects (MST) (Durando, 
Wastiau, & Joyce 2009). This lack of interest in MST subjects extends beyond Europe with ten times more students 
taking non-science honours examinations in 2009 than science examinations at Patna University in India (Mishra 
2009), as well as a declining interest in science from students in the USA, highlighted by the US National Science 
Foundation’s 2003 report (NSB 03-69, 2003). These statistics are of concern considering we need an adequate 
output of scientifi c specialists to foster a dynamic and competitive knowledge-based economy (Lisbon 2000). 
To achieve this goal we need to increase participation in MST studies and careers, especially the number of women. 
Possible reasons for the lack of interest in MST subjects include lack of motivation from teachers (Pollen 2009), 
stereotyped thinking of parents and teachers towards science and technology careers especially concerning women (Gras-
Velázquez, Joyce & Debry, 2009), unattractive and ‘overstuffed’ curricula giving only a superfi cial approach to science 
and scientifi c method, and limited views of the science profession as only consisting of white lab coat jobs (Lipsett 
2008). The science projects European Schoolnet is currently involved in, including STELLA as well as other projects 
described below, are examples of initiatives being taken to meet these challenges. As a major report for the Nuffi eld 
Foundation and the Rocard report on science education in Europe have recently noted, developing and extending the 
ways in which science is taught is essential for improving student engagement (Osborne and Dillon 2008; Rocard 2007). 
European Schoolnet supports the argument 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 (Rocard 2007). 
The European projects described below encourage this approach. Finally, another factor considered important for raising 

students’ enthusiasm for science (as for other subjects for that 
matter) is to incorporate ICT-based tools, which young people 
are familiar with and fi nd naturally engaging, into the teaching 
and learning of science subjects. 

USING ICT-BASED TOOLS 
TO MOTIVATE STUDENTS
Research projects like European Schoolnet’s Inspire 
and Games in Schools have focused on how ICT-
based tools can help tackle motivational issues. 
In a classroom, teachers have the possibility of using 
learning objects to increase students’ interest in the 
subjects at hand (Kay & Knaack 2008). Learning objects 
are digital (usually web-based) resources that can be 
used and re-used to support learning (Bratina, Hayes, & 
Blumsack, 2002). It is believed that their use increases 
students’ motivation by providing them with visual, and 
usually interactive, representations of the topics discussed. 

STIMULATING TEACHERS’ AND STUDENTS’ ENGAGEMENT IN 
SCIENCE EDUCATION THROUGH THE USE OF ICT-BASED TOOLS 
AND INVOLVEMENT IN INQUIRY-BASED EUROPEAN PROJECTS

m
a
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Kearney C., Gras-Velázquez, À. and Joyce, A.

European Schoolnet (EUN), Brussels, Belgium, http://www.eun.org

For more information, please contact: C. Kearney - Email: caroline.kearney@eun.org 
or À. Gras-Velázquez - Email: agueda.gras@eun.org

http://www.eun.org/
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European Schoolnet’s Learning Resource Exchange (LRE) for schools is 
a repository of Learning Resources, covering virtually every curriculum 
subject and includes resources created by Ministries of Education, other 
public bodies, as well as resources developed by teachers themselves (LRE 
2009). The LRE for schools has at the moment almost 40,000 resources 
from 25 providers (LREforschools 2009), with a signifi cant number for 
science topics such as maths, biology, physics and natural sciences. 
Although their benefi ts are widely assumed or even accepted, little 
research exists on actual proof of an increase in interest from 
students and teachers in MST specifi cally as a direct result of the 
use of learning objects in class (Kay & Knaack 2008). To change 
this, the INSPIRE project (Inspire 2007) supported by the Lifelong 
Learning Programme of the European Union, has set up a limited 
validation observatory where 60 schools in Europe have used, tested 
and analysed the use of digital learning objects in the fi eld of MST. Through this experimentation, special attention is 
being given to (1) the impact of these “new teaching methods” at the level of pupils and their motivation, (2) the analysis 
of the pre-requisites to be defi ned for enabling the teachers to integrate these new techniques in their pedagogy, (3) the 
critical success factors to be mastered at the level of the teacher and the school for the generalization of such practices. 
Although the report will not be published until September 2009, initial results already show positive comments from teachers 
on the use of Learning Objects in class, as seen for example in the following comment from a German teacher on the Inspire 
Learning Object P3-5-3, ‘Changing Sounds’:

“The educational content of this Learning Object, demonstrating the range of sound waves and the dependency of tone  -
height and volume, suits the 10th grade very well. 

After using it successfully myself, I can only recommend it!’’  -

       (Lepper, S. 2008)

There are also some negative comments regarding language and/or technical problems with the Learning Objects, as seen in the 
remarks of a Portuguese teacher below:

“The Learning Object should have more instructions and not only be in English -

The option “More information’’ is not available -

It works only in black and white -

There is no possibility to increase the size of the image on the screen’’ -

       (Sousa, C. 2009).

These positive and negative comments are examples of input provided by teachers to policy makers, which will contribute to 
fi nding solutions to tackle the decreasing interest in MST. 

European Schoolnet has recently published a study entitled How are digital games used in schools?, which presents digital games 
as a popular ICT-based tool among young people, with a signifi cant learning potential. Between April 2008 and March 2009, more 
than 500 teachers were surveyed and more than thirty political decision makers and experts were interviewed. Six case studies 
and a review of the scientifi c literature were also carried out, in addition to an online community of practice used to provide 
material for a forthcoming practical guide for teachers, Digital games in schools: A handbook for teachers. The teachers’ survey 
showed that teachers’ most common expectation and apparent result of using digital games in science and other lessons, was 
an increase in students’ motivation. Moreover, several pilot experiments in the classroom use of games have demonstrated their 
benefi ts, not only in terms of motivation, but also in the development of key skills and knowledge of the subject being taught. 

The case studies and the great majority of teachers surveyed confi rm that students’ motivation is signifi cantly greater when 
digital games are integrated into the educational process. The pupils seem to appreciate that this approach takes account of their 
everyday reality. They like the fact that it gives a concrete purpose to the work they are asked to do and that it enables them to be 
active in their learning as players, while appreciating the ‘play’ element involved. This increased motivation sometimes seems to 
be linked to the greater self-confi dence that some pupils develop especially when using games in the classroom. Their previous 
knowledge of games gives them the opportunity to guide and help other, less experienced students. With or without previous 
experience of games, the best pupils also have the chance to help others, and they derive satisfaction from this. In addition, the 
ways in which mistakes and different learning paces are managed in a game take the drama out of learning. Such features are 

h thi i t ti i l tt ti i

http://lreforschools.eun.org
http://inspire.eun.org
http://games.eun.org/upload/gis-full_report_en.pdf
http://gamesinschools.ning.com
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mentioned by the teachers as giving new levels of confi dence, especially to pupils defi ned as ‘less good’ by traditional 
educational criteria. Finally, the study demonstrated how digital games used for science teaching, as for other subject 
learning, motivate students to interact with traditional teaching aids as well as produce their own work. 

In addition, wider studies looking at ICT-based tools in general have indicated:

Use of simulations may help to improve understanding of complex scientifi c phenomena, particularly those that are  -
not observable with the human eye (Jimoyiannis & Komis, 2001)

Visual modelling software can help students to grasp the underlying mathematical patterns and principles that  -
scientists use to describe the world (Carney et al. 2002, Schecker, 1998)

ICT-based experiments, whether simulations, or even better, distance-based ‘web’ experiments can support ‘hands- -
on’ approaches where schools are not able to provide laboratory environments (Xplora, 2005).

Improved understanding of science often increases it’s attractiveness for young people, as it counters their view that 
science is diffi cult to understand and is a subject in which it is hard to achieve good grades.

EUROPEAN PROJECTS
Projects such as Xperimania, Xplora and Futurenergia increase students’ and teachers’ interest in science as they involve 
activities that move away from the traditional lecture-style teaching model and encourage stimulation through involvement 
in collaborative, dynamic European projects. These projects promote inquiry-based activities to encourage students and 
teachers to explore the world scientifi cally by engaging in active construction of meaningful knowledge. 

The Xperimania project, coordinated by European Schoolnet on behalf of Appe - Association of Petrochemicals Producers 
in Europe -, aims to help students aged 10-20 and their teachers to understand the wide variety of applications of 
petrochemistry and how this relatively new and fascinating science has contributed to the evolution of many day-to-
day items. The project invites students to participate in a variety of activities such as online chats with experts from the 
petrochemistry world and a competition designed to get students to devise their own hands-on experiments on materials 
and properties to enhance chemistry and physics learning.

The Futurenergia programme, coordinated by European Schoolnet on behalf of PlasticsEurope, aims to raise awareness 
among young people aged 11-18 about the importance of energy effi ciency through online classroom activities, debates 
and competitions. It covers three main areas including: energy effi ciency as a result of design impact and material selection 
on energy consumption; climate protection through reducing greenhouse gas emissions; and resource effi ciency through 
conserving natural resources and sustainable development. Futurenergia encourages teachers to integrate innovative 
inquiry-based approaches into science teaching in schools, and offers a set of activities and educational materials that are 
based on innovative practices, as well as stimulating opportunities to interact with peers across Europe. The programme is 
designed to promote and disseminate science teaching experiences that are based on problem-based inquiry; hands-on 
and minds-on activities; teamwork and individual work on open-ended questions; cross-curricular activities; and relevance 
of science content in the school context.

Another European initiative aimed at stimulating interest and excellence in the pedagogy of science is Xplora, the European 
gateway to science education. Its services are targeted to science teachers, as a resource to encourage compelling, 
innovative teaching, to raise young peoples’ interest in studying science and pursuing scientifi c careers. Xplora is managed 
by European Schoolnet together with a consortium of partners and more than 12 science museums across Europe, 
providing a space for informal and formal science learning to meet. The project of which it is a part, PENCIL, is funded 
by the European Commission Directorate General for Research as part of the Science and Society action of the Sixth 
Framework Programme. The Xplora gateway offers activities, tools, resources, background articles and other teaching 
material such as eCourses developed for teacher training and direct classroom use. It offers exciting new resources 
such as web experiments, collaborative projects and database projects. Xplora provides the technical infrastructure to 
allow innovative teachers to focus and excel in their science teaching. It has a dedicated team of teachers from Europe 
responsible for developing material, disseminating it in their regions and guiding the development of the gateway, to 
ensure the portal’s services stay in touch with the reality of classroom life.

www.xperimania.net
www.petrochemistry.net
www.futurenergia.org
www.plasticseurope.org
http://www.xplora.org/
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CONCLUSIONS
Students are naturally inquisitive and curious about learning how the world works through science. They simply need their natural 
enthusiasm to be guided by motivated and inspiring teachers who are ready to use stimulating ICT-based tools and take part in 
dynamic European projects. There is no more convincing way to encourage teachers to enhance their science teaching and pupils’ 
learning by embracing these new methods, than by presenting the views of teachers who are already actively benefi ting from doing 
so. So, why use ICT-based tools for science learning? Well, according to the teachers that already do, they:

“are fabulous learning resources that engage young people’’ -

“provide a link with a world the kids know and are confi dent with’’ -

“allow students to enjoy themselves while learning, so they learn better and quicker’’ -

        (How are digital games used in schools, European Schoolnet, 2009).

The following comments illustrate what teachers perceive to be the benefi ts of participating in European inquiry-based science 
projects, such as Xperimania and Futurenergia:

“New and exciting opportunities to make science learning fun’’ -

“Competitions are always a real incentive for young people to immerse themselves in a topic’’ -

“Contact with other European science teachers and students’’  -

“It is satisfying for students to see their work online’’ -

“Improvement of scientifi c literacy’’  -

“Better student relations and teacher-student relations’’ -

“Attractive learning environments and fun and simple hands-on activities’’  -

“Encourages creativity, interdisciplinarity and active learning’’ -

        (Stories from Xperimania and Futurenergia, European Schoolnet, 2009).

Finally, it is stimulating European projects like STELLA, which aims to collect, catalogue and 
disseminate good examples of science education practice, enabling the production of 
this eBook, which European Schoolnet together with other key MST education 
stakeholders hopes will further the development of innovative methods 
and the sharing of experiences among the European science 
education community.
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