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...Carried by bees, Pollen made of few-micron grains,
will fertilize thousands of flowers. This evokes for me the work of all these

teachers who will spread knowledge among thousands of pupils...

Georges Charpak
Winner of the Nobel Prize in Physics 1992
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expertise (scientific research, teacher training, production of
resources and material, project management, etc.), making
mutual exchange an important dimension of Pollen.

Pollen has also involved an important community of primary
teachers, science teachers, university professors and scien-
tists committed to the objectives of the project.

We are extremely grateful to those pupils and their parents
who participated in the project.




Presentation

Pollen is a European research and development project sup-
ported by the European Commission Directorate-General for
Research (Sixth Framework Programme for Science and
Society), proposed by a group of pedagogical and scientific
organisations from 12 European countries and coordinated
by La main & la pate (Ecole Normale Supérieure, France). The
aims of Pollen are to stimulate and support inquiry-based
science teaching and learning in primary schools, providing
tools, training, coaching and assessment.

Pollen was launched on 1 January 2006 and took place over
a three-and-a-half-year period. With inquiry-based science
education as a primary objective, the project focused on the
creation of 12 Seed Cities for science throughout the European
Union. A Seed City is an educational territory that supports
primary science education through the commitment of the
whole community (families, education authorities, scientific
and industrial partners, municipalities, museums and cultur-
al centres, etc.).

OVERVIEW OF MAIN ACTIVITIES AND ACHIEVEMENTS m

The major goal of Pollen was to provide an empirical illus-
tration of how science teaching can be reformed on a local
level within schools whilst involving the whole community,
in order to demonstrate the sustainability and efficiency of
the Seed City approach to stakeholders and national educa-
tion authorities, and to seek leverage effects.

At the same time as a local strategy was designed, tools and
resources were provided by the project leaders to assist with
the implementation. In each Seed City, Pollen provided
material and methodological and pedagogical support com-
patible with the framework of the local curriculum.

All of the materials produced as part of Pollen, as well as fur-
ther information about the project, its progress, achieve-
ments and outcomes, can be accessed free of charge through
the Pollen website: www.pollen-europa.net. This booklet
presents an overview of main activities and achievements of
the Pollen project over 2006-2009.
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The role of schools..

Schools and their teachers play a key role in introducing pupils to science and technology and guiding them through the
learning process by implementing hands-on and inquiry-based methods, as well as working together with local community
partners.

Schools can be seen as an individual setting, but are also part Q The local trainer

of a broader setting in which interaction with other local The local trainer is somebody who is familiar with
stakeholders is crucial in terms of enhancing pupils’ skills. school culture and in-service training, as well as with
Pollen relies on the work carried out in the classroom and school development processes. He/she:

places emphasis on collaboration between the school and
the local community.

e Ensures and facilitates links between the Pollen
community and the school in general.
e Carries out the in-service training and enhances

Pollen starts at school, with the responsible authorities, and cooperation within the local community.

fosters community participation, including families, the sci-
entific community, universities, public authorities, industries
and other entities dealing with education, interacting on a
local scale.

CULTURAL
INFRASTRUCTURES

What does Pollen provide
to schools?

¢ Dozens of hours of teacher training per year,
educational materials, specially designed
activities, experimental materials for the
classroom, etc. ASSOCIATIONS

® A permanent advisory service for carrying out
the different activities.

¢ A European network to intensify cooperation
and twinning activities.

® A unique web platform in order to access tools,
contact coordinators and receive information

about the development of the project. SCIENTIFIC
COMMUNITY

Pl 6
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..in the Seed City

A Seed City is a city in which synergies are created and forces are joined to foster science education. Municipal
support is essential to develop a partnership between schools, scientists, industry representatives, health workers,
cultural institutions and other entities, etc.

@ The local coordinator @ The local community board

The local coordinator is familiar with the organisation and The local community board coordinates local Pollen

the dynamics of the local community and its processes. activities.

He/she: e |tis headed by the local coordinator: training, instruc-

e Coordinates Pollen local community board actions. tions and suggestions for Seed City community board

e Manages local budgetary and administrative issues management are provided through general coordina-
related to the project. tion.

e Ensures and facilitates daily contact between schools ¢ It helps define and implement the action plan: this
and the institutions within the local community, and includes analysis of the community’s scientific needs
coordinates joint events and activities. and suggestions for activities.

e Ensures internal and external communications. e |t provides a participatory framework for all stake-

holders, coordinating initiatives undertaken by schools
and other actors, stimulating partnerships, sharing
resources and assessing the whole project.

e |t maintains high visibility of Pollen.

(>
T —
. Step by step
) Work Plan

1 Initial evaluation of science education in each
\ Seed City to define main objectives.
SCHOOLS \ 2| Creation of a sense of partnership in
and ownership of the project.

Design and implementation
of a strategic plan.

Development of all activities and actions

in the school and community.
HOUSEHOLDS
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s Amsterdam SUCCESSFUL STORIES

In Amsterdam and in the district of North Holland, the aim of Pollen was to enable primary schools to implement effec-
tive ICT use in their science and technology programmes to promote science and technology education. This resulted in
the development and implementation of ICT-enriched lessons, activities and material. Sensors to measure temperature,
sound and light were also used and related activities were developed.

Coordination
e AMSTEL Institute, Faculty of Science, University of Amsterdam
¢ Main partner: Centre of Expertise on Science and Technology Education North Holland

What falls faster: the sheet of paper
or the crumpled piece of paper?

A lesson on paper at De Scholekster nursery school, Karel du Jardinstraat. The
teacher took out two bright yellow sheets of paper and crumpled one. She dropped
the smooth sheet of paper and asked the children to describe its motion. Various
descriptions were given. One child said: «It’s like a leaf from a tree». Another used
the word «whirling» and described the motion with her hand. The teacher then
asked how the crumpled sheet of paper would fall. Some said «faster» or pointed
straight down. Another described a complicated motion. They observed. Then the
group measured. The paper was dropped while the children counted. The crum-
pled paper reached the floor on the count of one. The teacher asked the children
which would fall faster: the smooth sheet of paper or the crumpled piece of paper.
Many children said that the crumpled piece of paper would fall faster. The chil-
dren were so eager to participate that there was some confusion over what they
thought would happen, so the teacher asked the children to vote on whether the
crumpled piece of paper would fall faster: 17 hands out of 25 went up.
Isaac was asked to drop both sheets of paper at the same time. Of
course, the crumpled one reached the ground first and the
children were very excited. Throughout the lesson, the

teacher succeeded in ensuring that reasons were giv-
en for answers. Next lesson? Paper planes!

KEY TOPIC
Enhancing inquiry-based science and

technology education in primary schools
with ICT

m 2006 March 2009

T N T
Pupils | 300 | 4300

Schools | 7| 114 |

Training hours
“
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SUCCESSFUL STORIES

Berlin has a high concentration of science in the academic, research and
cultural fields. Since 2006, changes have been made to the primary school
curriculum, with the addition of science topics. The fact that the teachers
had not been given sufficient help to implement these changes made Berlin
an excellent Seed City for starting Pollen.

o Freie Universitat Berlin

Within Berlin, there has always been a waiting list of schools

that wanted to be part of Pollen. Therefore, a new initiative

was founded in 2007: TuWaS! - Technology and Science in Schools. This coopera-
tion set up by the Freie Universitat Berlin and the Berlin-Brandenburg Academy of
Sciences and Humanities ensures that Pollen will continue after the end of the
project.

With the support of the Senate Department for Education
in Berlin, TuWasS! was able to start IBSE in 36 schools in Berlin, including 13 schools
that were part of the German Sinus programme. The Senate Department provid-
ed the funds to buy teaching materials and appointed a former Pollen teacher to
work part-time to support the TuWasS! schools.

KEY TOPIC
Gender issues and science education

Berlin studied the differences between boys
and girls affecting their attitudes towards
science.

2006 March 2009

Thanks to the support of the Chambers of Industry and Commerce in Cologne and
Bonn, TuWaS! was extended to 16 schools in Nordrhein-Westfalen. The Chambers
of Industry and Commerce raised money from companies in Nordrhein-Westfalen
to finance teacher training, the purchase of teaching materials and a part-time
employee to coordinate the programme.

With the help of the employers’ associations in the metal and electrical industry,
the number of TuWasS! schools in Brandenburg will be increased from one to six.

In Baden-Wiirttemberg, the first teacher training sessions have taken place in Ulm CE W/I»

with the support of its Chamber of Industry and Commerce. This is how Pollen
successfully spread beyond the 11 original schools.

Pollons o
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The city of Brussels is the second school organisation of the French community (Brussels and
Wallonia). The Pollen actions sought to improve children’s skills and self-esteem. In addition, spe-
cial after-school activities were organised for children in disadvantages areas of Brussels.

® The Laboratoire de Didactique des Sciences Physiques at the University of Brussels (ULB).

KEY TOPIC

Science education in low-income areas

Disadvantaged children living in low-income
areas suffer from a lack of language ability and
insufficient curricular recognition of skills
related to inquiry-based and manual activities,
which condemns them to a high risk of school
failure. The goal of Brussels was to promote
and better understand the impact of the
hands-on approach on socially disadvantaged
children, specifically with regard to science
performance and language skills.

SUCCESSFUL STORIES

«l would like a robot to perform my homework!» In response to this remark by
her pupils, a teacher suggested that they learn how robots work. After a training
session, the teacher was able to run a full sequence of programming experiments.
She introduced the topic as a full-year project with the aim of participating in
Expo-Science, a science fair, and in a theatre performance entitled «Science en
scéney (science on stage).

The project was more successful than she could have imagined. All of the pupils
participated. They learnt how to programme robots and were taught about relat-
ed formal language. The children understood that elementary orders given to the
robot had to be combined in order to be executed. The robots were splendid tech-
nical achievements. The results were so positive that the teacher continues to per-
form science experiments at school. From this point of view, Pollen was a success
and led to sustainable activities.

These figures include schools, teachers and
pupils from after-hour school.
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Like most European cities, Girona faces challenges and opportunities as a result
of immigration. The Pollen actions focused on learning science in multicultural
environments through the contextualisation of the topic in this city.

® P.A.U. Education, based in Barcelona, specialises
in the design, implementation and evaluation of
educational and participatory projects.

Pollen organised in the 2008 and 2009 Science
Fairs, held at the University of Girona with the sup-
port of the city council and the local education
authority. The fairs were a huge success. More than
1,850 children, 70 teachers and 300 university stu-
dents took part. The Pollen schools in Girona exhib-
ited their work and experiments to the participating
children, university students and staff. Science
workshops were organised by teacher training stu-
dents at the University of Girona for children from
4 to 11 years old.

The children’s participation and the students’ involvement was a success.

Organising the workshops was a lengthy process that lasted for several months, KEY TOPIC
as the pupils designed the workshops themselves. The teachers and university staff Science education and immigrants -
welcomed the prospect of holding the fair at the university, as it was a way of challenges and opportunities

exposing the children to a university environment and bringing the university clos-
er to the children. Both fairs were full of excitement and, above all, science for all!

Girona studied the criteria to be taken into
account to produce a set of relevant science
activities related to the key topic. The activities
were implemented in the Pollen schools with
the highest number of immigrant pupils to
assess the effectiveness of these activities and
analyse the impact of science education on

2006 March 2009
W -
N



m OVERVIEW OF MAIN ACTIVITIES AND ACHIEVEMENTS

)
()

(3 SUCCESSFUL STORIES

Leicester is the largest city in the East Midlands and the tenth largest in the country. The
University of Leicester, the Pollen coordinator, is a leading UK university. Leicester devel-
oped creative activities to improve cross-curricular links. The environment and facilities with-
in the city were used to enhance science. The following subjects were explored in relation
to science: art, literacy, history, geography, sport, design and technology.

® University of Leicester

Pollen has increased the enthusiasm of several science teachers to such an extent
that they are now getting involved in other science support activities. One such
teacher started the Pollen course by helping her class of 10-year-old pupils to
explore the science of bicycles. The class was visited by a triathlete. The pupils
compared the triathlete’s racing bicycle and her clothes with their own bikes in
terms of properties of materials and other scientific concepts. They also visited a
local bicycle shop to interview the manager. Both the teacher and the pupils
learned about materials, stability and friction. Later, the teacher used the school
grounds to study worms and linked the pupils’ work to Charles Darwin’s research.
Since then, this teacher has become confident enough to give two training ses-
sions for teachers within her own school.

KEY TOPIC

Science education and the cross-
disciplinary approach

2006 March 2009
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SUCCESSFUL STORIES

The Pollen actions in Slovenia took place in the capital city, Ljubljana, which is actively involved

in the scientific field. The University of Ljubljana played a leading role in researching and imple- : .
menting science in primary schools in the nineties, developing new curricula in an experimen- ' ]
tal approach and providing new modules for in-service teachers training sessions. } A
“
4

¢ Faculty of Education, University of Ljubljana

Pollen in Slovenia started in Ljubljana. Right from the start, several teachers from
a nearby city, Kamnik, attended the workshops. They were very enthusiastic about
the project and, with the help of the teacher trainer coordinator, they informed
the local authorities about the aims and the popularity of the workshops and com-
municated their enthusiasm. In the second year of the project, Kamnik City Council
financed the purchase of a complete set of experimental equipment for its city
and one teacher to take care of its lending and refurbishment. In this way, Kamnik
became fully involved in the project.

As selling Pollen equipment became commercially interesting, a small enterprise
agreed to offer it on the market. Due to the positive feedback from the teachers
involved, the Slovenian Board of Education issued a recommendation for schools
to buy the Pollen experimental kits. Extra funding was also provided by the Ministry
of Education to buy equipment. As a result, 150 Slovenian schools bought Pollen
equipment. The project thus became national.

KEY TOPIC
Science education in new Member States

Ljubljana’s main goals were to promote the
hands-on approach and establish good local
practices in primary schools. Special emphasis
was placed on the training workshops for
teachers and providing the schools with
experimental materials.
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Loures is a city near Lisbon and is the Portuguese Pollen Seed City. It has a large community of chil-
dren attending one of the local primary schools already involved in the Ciéncia Viva network. As
part of the community participation aspect, the Pollen actions in Loures ensured that families in
low-income communities got involved with their children in school activities and encouraged them
to promote scientific culture in the community.

¢ Ciéncia Viva Agency

During an open-air event organised by the local government in September 2008,
the Pollen coordination team held a science workshop for children. This event was
aimed at improving relationships among groups of immigrants in a problematic
Loures community. The children kept coming and were enthusiastic about the
activities, trying to find out the science behind the phenomena. They felt at ease
carrying out the experiments and talking about their findings. It was difficult to
stop them! By taking part in this event, the Pollen team and teachers from Pollen
schools who also joined in were able to create links with people from the differ-
ent local organisations and understand their needs and interests. The event was
covered by one of the national television channels.

KEY TOPIC

Family involvement in science education

Parents participated in joint activities and
class or school visits, thus taking part in
their children’s learning processes and
changing their own perception of science.
The activities related directly to daily family
life to make scientific concepts more
accessible. Experiments based on the kitchen
as a laboratory were developed.

2006 March 2009
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SUCCESSFUL STORIES

In Perugia and the Umbria region, the way in which children’s participation in science education can promote civic values
was explored through Pollen, along with the kinds of participation activities that can help to promote child citizenship.
This required the cooperation of different actors with the objective of raising awareness and generating solutions for
sustainable development.

e CIFRE, Consorzio per l'Innovazione, la Formazione e la Ricerca Educativa 2 . z
(Consortium for innovation, training and research in education), with the involvement
of the various municipal, provincial and regional authorities.

Two classes worked to create a ballet, entitled «A never-ending journey», on the
history of the water cycle. The background music is an Israeli song, Mayim, may-
im, a hymn to water, the source of life. «This is our story, the story of the droplets
(-..)- We discover that everything around us is magical and that, through our actions,
we can change the environment. Atmosphere, air, clouds: everything is beautiful,
but all of these phenomena have specific rules that must be obeyed. From the
school courtyard to the district, the town, the region and then the world. | can
see, touch, hear and listen: Pollen has shown us the path to knowledge and learn-
ing to respect the environment. We know how it works, we have experienced it
and we have managed to communicate to others that you must live in harmony
with the elements of the whole territory...» The children thus created posters on
water saving, along with drawings, stories and poems on the responsible use of
the natural resources, which were displayed for the public in the streets of the
city. They also published booklets on consumer energy awareness and distributed
them among the Pollen project's participants and the public.

KEY TOPIC

Children's participation in science
education and active citizenship
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Saint-Etienne was selected as the French Seed City due to its rich scientific network of more than [\
800 researchers and extensive experience in the development of science teaching at school. The -

city approach stressed the provision of scientific and pedagogical support to teachers.

e Ecole Nationale Supérieure des Mines de Saint-Etienne, CCSTI La Rotonde

e Education authority of the Loire
¢ |UFM (teacher training institute), Saint-Etienne

KEY TOPIC

The involvement of the scientific
community in primary school education

The scientific support of teachers by
engineering students and researchers formed
a significant part of the Seed City activities.

Among the different methods of teacher support, one of the best and newest ini-
tiatives involved «resource teachers». A number of volunteer teachers were trained
in IBSE. The objective was to support other teachers wishing to implement the IBSE
approach in their classes. Each resource teacher was in charge of a specific group
of schools. The teachers who implemented the inquiry-based approach often pre-
ferred this support option, since they felt that they were receiving coaching from
colleagues who had the same position and not the position of experts. They felt
more confident with their colleagues. This support method made it possible to reach
more teachers in the project. While supporting other teachers, the resource teach-
ers were replaced one or two days a week in their classes by trainee teachers.
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SUCCESSFUL STORIES

The work of Pollen was based in Stockholm, the capital of Sweden, where a number of pupils up to -

7th grade benefited from a hands-on approach before moving on to secondary school. In secondary @

school, the hands-on approach is far less developed than in primary school, whereas science as a .
learning field is much more important and teachers have better scientific knowledge.

® The Royal Swedish Academy of Science (KVA) through the NTA programme
(Natural Science and Technology for All)

A new lesson was developed for 12- to 15- year-old-pupils: the «future mission».
The aim was to build boats of the future. The students greatly enjoyed this mis-
sion and were inspired to carry out the tasks. They felt that it was a real mission.
As IBSE through the Pollen/NTA programme has been operating for many years in
this class, with seven units successfully completed during primary school, the stu-
dents have developed a high level of scientific knowledge, which they demonstrat-
ed when building their boats. This mission was presented at the Pollen seminar in
Slovenia in May 2008 and was very much appreciated by the participants.

KEY TOPIC
Science education and the transition

from primary to secondary school

This Seed City explored how hands-on

inquiry methods could be designed to support
the continued development of teaching and
learning in science and technology in
secondary school (7th to 9th grades, 13- to
16-year-old pupils). Specific resources such as
a unit on properties of matter, and material
about energy and sustainable development
were developed.
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The second largest city in the country and the capital of Southern Estonia, Tartu is the scientific
centre of Estonia. It introduced guided inquiry-based learning in special needs education with
the aim of helping children to develop greater cognitive skills. The field of special needs educa-
tion in Estonia is well established and a great deal of attention is paid to children with different
disabilities.

il

e University of Tartu, with the support of the city council. AF

Several nursery schools provided children with special needs with the same teach-
ing environment as children in regular classes. During a special summer camp, a
teacher showed how she was able to combine activities from the inquiry unit on
senses with different outdoor activities for her children with special needs.
Teachers from other nursery schools came over and asked for teacher training
sessions for their groups in order to implement the same approach in their own
everyday work.

A lot of discussions with special needs teachers took place and they did not ini-
tially believe that the hands-on inquiry-based approach was suitable for their pur-
poses. Having seen the activities in the camp, however, they understood the real
power of this method.

KEY TOPIC

Science education and
children with special
needs

In Tartu, the project focused on children

with special learning needs. The objective was
to better understand the impact of the
hands-on approach, especially on language
and thinking skills, and to implement new
specific activities for the children. Adapted
science activities in particular enabled them
to move from learning by heart to learning
by understanding.
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* Vac SUCCESSFUL STORIES

Hungary has a long tradition of science education at the secondary and university levels, but
primary schools had not been involved in the inquiry-based approach. The Pollen Seed City in
Hungary is Vac, one of the oldest towns in the country.

‘;.

Coordination
¢ Apor Vilmos Catholic College

Empowering local communities

Pollen has become very popular in terms of in-service training for teachers in
Véc and the surrounding region. The changes observed in the teachers’ practices
during in-service training and after-class activities were the most successful
achievements. These related to the ways in which they were able to use their in-
depth knowledge of inquiry-based activities, cooperate with other teachers and
their own pupils, and transmit their positive attitudes towards science to the chil-
dren, their parents and their colleagues at school.

The disadvantaged children, who received particular attention throughout the proj-
ect, liked the experiments in class very much. Their teachers were glad to take part
in the Pollen project. Fruitful relations with foundations and scientists have been KEY TOPIC

developed. Science education in new Member States

Vac has implemented the basic IBSE
framework in the Pollen community
approach. Its main objective was to spark
interest in natural sciences through hands-on
activities. Along with the inductive method,
which has been maintained, it has helped
schools to carry out more practical
investigative work. As the Seed City is located
in a disadvantaged region encompassing a lot
of small villages, helping disadvantaged
children, in particular the Roma minority, in
science education was a specific objective.
Special emphasis was placed on training
facilities to empower local communities.

Teachers

Training hours
(Total per teacher)

0 | 52
T
PR T

ENEEE
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Resources

Pollen has offered a large number of free resources for teachers, trainers and educationalists in order to assist with the
implementation of local IBSE projects. All of them are available free of charge on the Pollen website.

The Pollen E-centre:
www.pollen-europa.net

An interactive web portal (E-centre) was developed in order
to foster the mutual exchange of experiences and to support
and disseminate processes throughout the duration of the
project at local, national and European levels. The E-centre
has provided a space for each Pollen Seed City, cooperative
workspaces for all Pollen participants to develop joint proj-
ects, a set of resources, tools and documents related to good
practices and activities, and an agenda of events taking place
in all of the participating cities.

o by boes, Pt made o e g
S, Dot -

it i o voues ot s
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Learning units

22 tried-and-tested scientific activities that cover various pri-
mary school levels are available in English at the E-centre.
They can be downloaded free of charge and used by any
teacher or trainer. Each activity provides a concrete illustra-
tion of how to employ the IBSE approach in the classroom.

Resource database

A downloadable list of complementary material and
pedagogical resources collected worldwide is also
available to all E-centre visitors.

Pollens 20

Pollen tools
Three main Pollen guides have been published:

¢ Guide for coordinators: a tool for the Seed City coordina-
tor to initiate and implement a school science develop-
ment programme, including guidelines for designing a
strategic plan.

e Guide for trainers: a complete guide on how to organise
training sessions and how to coach and support teachers
implementing school activities.

e Guide for teachers: a practical guide featuring the main
inquiry-based approach principles, many examples of
activities for all primary school levels, and other resources.

Key issue guides

The work of Pollen partners related to different key issues
resulted in several guides that are available on the website:

e The introductory guide entitled Supporting teachers
through the involvement of scientists in primary education
is designed to provide practical information for all part-
ners involved in a scientific structure supporting teachers.

e The fun-flavoured way to learn science guide suggests
many experiments for the family to do together, using the
kitchen as a science laboratory.

e Booklets on cross-disciplinary sciences in the UK: Cross-
curricular hands-on primary science, Science and Art,
Geography and Science, Sport and Science.

e Booklets and videos on best practices in Belgium, France,
Germany, Slovenia and Sweden.




The Pollen effect:
impact evaluation
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A team of evaluators defined the frameworks for the entire project assessment, focusing on the following three topics:
teachers’ attitudes towards science, students’ attitudes towards science, and community participation in the project. In
addition, continuous evaluation was carried out by the local staff, with the participation of the community board and
occasionally representatives of the different stakeholders. The evaluation of the three main topics resulted in the follow-

ing conclusions:

Evaluation of teachers’ attitudes
towards science

Primary teachers’ confidence and attitudes in 10 European
countries taking part in the Pollen programme (with the
exception of Spain and the Netherlands) were investigated
by Prof. Tina Jarvis, Dr. Tony Pell and Phil Hingley from the
Science Learning Centre East Midlands.

Changing confidence and attitudes to different teaching
approaches were assessed using 69 Likert items™. In Autumn
2006, before the intervention, 420 teachers completed ques-
tionnaires.

In June 2008, 143 teachers who had been in the programme
for two years and 224 teachers who had taken part for one
year redid the questionnaire.

Significant changes in individual attitude questionnaire for
teachers involved in the Pollen programme for two years

Encourage pupils to try out their own ideas in experiments

Participate in local and city science education initiatives
Teach pupils to understand science ideas

Use field trips to support science learning

Choose activities so that the class is easy to control
Use information technnology

Expect pupils to use scientific words correctly

After two years, the confidence of teachers teaching science
had improved significantly. While overall attitudes have
remained stable, attitudes to specific Pollen objectives have
shown significant improvements (see table).

Differences in teachers’ responses in different countries
appear to relate to teachers’ levels of qualification, the
amount of governmental control and inspections, the provi-
sion of structured support such as kits, political and/or man-
agement credit given to participation in training, and
compatibility between the Pollen aims and existing national
strategies.

4.52* 4.68*
. * . i
e o
. * . *
e s
N i . o
e o

* p<5%, p**<1%, Wilcoxon matched pairs (five-point Likert scale gives a maximum mean score of 5).

In statistical hypothesis testing, the p-value is the probability of obtaining by chance a result at least as extreme as the one that was actual-

ly observed. It thus measures the accuracy of the statistical results.

A Likert scale is used in questionnaires and usually indicates levels of approval, agreement of importance.
In this case, a five-points Likert scale was used. The teachers were asked to rate statements from 1 (not impor-

tant at all) to 5 (very important).

Pollons 2
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Evaluation of pupils’ attitudes

towards science

This topic was studied by Britt Lindahl from the Swedish NTA
programme, and conducted through a four-part pupil ques-
tionnaire (44 questions in total):

What do you think of being at school?
What do you think of science at school?
What about you and science?

What do you think of science in society?

41 670 8.4 5,12
41 940 9.9 8-13
15 284 9.2 7-15
12 209 7.8 5-13
26 414 7.8 5-11
34 621 115 10-14
17 432 8.3 5-11
186 3,570 9.3 5-15

The first round of data collection took place just before the
teachers started to use the teaching material, from September
to December 2006, and the second round took place two
years later. It was possible to match some pupils from one
data collection round to the other. The final database includes
seven countries with about 2,900 pupils in total, distributed
as follows:

17 291 8.7 6-13
32 686 11.6 9-14
14 288 10.0 7-17
13 238 8.2 6-12
9 213 8.8 5-11
18 312 13.2 12-15
34 881 8.5 5-11
137 2,909 9.9 5-17

FRA: France, GER: Germany, HUN: Hungary, POR: Portugal, SLO: Slovenia, SWE: Sweden, UK: United Kingdom.

A preliminary analysis carried out for Germany (Berlin) shows
that the impact of Pollen on pupils’ attitudes is generally pos-
itive. The following initial conclusions refer to the Berlin Seed
City:

e Pupils most like working with their friends, doing experi-
ments and using the computer.

e The girls’ favourite subject is reading, followed by science,
writing and maths, and the boys' favourite subject is sci-
ence, followed by reading, maths and writing. These views
did not change during the two years.

e Pupils do not consider science in school to be a difficult
topic, nor do they think that there is too much science in
school. All of them, especially the boys, prefer doing
experiments to writing during science lessons. The boys
understand that science is also for girls.

e Pupils also think that science is important, although they
do not want to be scientists. The view that one needs to
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be clever to do science becomes less widely held over the
duration of the project. The result of the questionnaire is
that science is good for everybody in society, but that per-
haps it could deal with social issues to a greater extent.

The complete results and questionnaires are published on
the Pollen website (June 2009).

Overall quantitative impact
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Evaluation of community
participation

The involvement of community actors determines the level of overall participation and dynamics of the project.
It also establishes the further ownership of the project on a local level and ensures its sustainability. In order to evalu-
ate the former, a questionnaire was filled in by all of the Seed Cities in 2007 and 2009, and three field visits were made
in 2008 to Lisbon, Berlin and Saint-Etienne. P.A.U. Education was in charge of the assessment.

The assessment resulted in a series of key questions and
findings:

e What are the benefits of school-community participa-
tion? The benefits are clear to all actors (teachers, par-
ents, institutions, etc.): such participation makes it

e What is the desired participatory scheme: a single or a possible to respond to specific local needs, complement

flexible framework? There are extremely diverse com-
munity participation schemes. Most Seed Cities struc-
tured their own particular community configuration
(Community Board - CB) involving local actors, creating
links among these and establishing organisational features

existing skills, strengthen the school dimension and, in
particular, ensure the sustainability of Pollen. As such,
the importance of strong political and financial support
as a key element for the future of the project was recog-
nised by all of the local coordinators.

according to specific needs.

¢ What is the desired intervention level? The nature of
the CB gradually changed: it started out as an informa-
tive/consultative structure, and developed into a mean-
ingful partnership in which members were able to
propose ideas, get involved in future steps, and support
implementation through concrete actions (technically
and financially). This positive evolution was generally
related to additional time and resources dedicated to
building the Pollen community and the definition,
through specific formal agreements, of CB member roles
and responsibilities.

¢ What is the desired involvement of private entities?
The participation of private companies, which were not
initially given specific consideration by the Seed Cities,
was progressively generally accepted. Successful exam-
ples of meaningful support (technical, financial) exist
within Pollen, built on clearly regulated cooperation.

¢ At different levels in each Seed City, a local
collaborative framework involving community
actors to support science education was
established. Efforts were made locally in order to
ensure that this collaborative framework enabled
the project to continue beyond the current
experimental phase.

¢ How to reach community actors? Pollen activities
evolved from being confined initially to schools and class-
es to taking place in other spaces involving a multitude 2\
of actors. With some difficulty, Seed Cities came up with
imaginative ideas for reaching parents and other commu-
nity members. A series of good practices on how to reach
other community actors, involve them in the local imple-
mentation of Pollen and related strategic decisions and
communicate about the project were identified.

Pollons 23
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European dissemination

and sustainability

National dissemination

Many Seed Cities started to disseminate their expertise
among other cities in their own countries. From the numer-
ous activities related to this task, a number of aspects com-
mon to all of the strategies can be observed:

e Training sessions (pre- and in-service) for newcomers to
the project.

e Dissemination of information (booklets and resources) on

a national and local scale.

Newspapers and media interviews.

Integration in an ongoing national IBSE network.

Production and dissemination of material kits.

Participation in or organisation of science fairs confer-

ences on IBSE.

e Participation in the reform of national primary science
curricula.

e Production and publication of videos and tools on a
national scale.

e Publication of research papers.

e Visit from international delegations.

e Creation of new structures to increase the activities of
the Seed Cities.

e Involvement of national or regional institutions (city
councils, education ministries, science academies, cham-
bers of commerce, private companies, etc.).

Examples

e Children’s and teachers’ activities benefited from local,
national and even international media coverage. Numerous
newspaper articles and reviews were published (in Der
Spiegel in Germany, Le soir in Belgium, Le Progreés de Lyon
in France, and £/ Punt in Spain among others).

e In 2006 and 2007, European and national Pollen coordi-
nators were requested to contribute, through interviews
and data, to the Science Education Now report (European
Commission) supervised by former French prime minis-
ter Michel Rocard.

¢ In 2007 and 2008, in two occacions Pollen
partners and experts were invited by
members of the Cultural Commission
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of the Estonian Parliament to explain the project.

e On 18 June 2008, during the Primary Science Conference
at the National Science Learning Centre in York, Tina Jarvis
gave a keynote presentation on the work of the Leicester
City Pollen teachers to 180 science coordinators from all
over England.

e Since early 2008, the Hogeschool Amsterdam and the
AMSTEL Institute from the Netherlands have been run-
ning the regional Centre of Expertise for Science and
Technology Education in North Holland. Through a gov-
ernment programme, they will be running in-service
courses for about 120 teachers over the next school year.

e Courses will be provided at the East Midlands Science
Learning Centre in 2009, including an MA course entitled
«Teaching Primary Science», which will cover forces,
materials, electricity, earth, space, environmental issues,
how children learn science, evaluating teaching strategies
such as practical investigative work, cross-curricular
approaches and the use of ICT.

Observer members

The following four new Seed Cities joined Pollen as observer
members in 2007, after the involvement of a leading institu-
tion in science education reform: the National Institute for
Lasers, Plasma and Radiation Physics, Bucharest (Romania), the
University of Luxembourg (Luxembourg), Trnava University
(Slovakia), and the University of Belgrade (Serbia). Science edu-
cation programmes from Ireland (Discover Primary Science)
and Denmark (Centre for Educational Resources) also showed
an interest and joined the network.

-‘:.Bf:‘on-' 2 nno\"‘“‘?




New towns & areas involved

France

Saint-Etienne Métropole [taly

Region of Umbria
(starting expansion

in Lazio)

Estonia

Tartumaa county
Jarvamaa county
P&rnumaa county United Kingdom

County of Leicestershire

Germany
Berlin (38 additional Hungary
schools) Surroundings of Véc

Nordrhein-Westfalen
(Cologne and Bonn)

Brandenburg (Schwedt)

Slovenia
Kamnik, Domzale, Kranj,

Baden-Wiirttemberg Slovenska Bistrica

(Ulm)
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Dissemination at European seminars
and conferences

e Three European seminars, each bringing together about
50 participants, were organised over the course of Pollen
(Paris, 2006; Gerona, 2007; Ljubljana, 2008).

e Pollen was also discussed extensively at several European
conferences:

+ Science is Primary Il - Engaging the new generation,
Stockholm, Sweden, 15 to 17 October 2006.

- Science Learning in the Europe of Knowledge,
Grenoble, France, 8 and 9 October 2008.

+ Research Connection 2009, Prague, Czech Republic, 7
and 8 May 2009.

+ Changing research landscapes to make the most of
human potential - 10 years of EU activities in Women
and Science and beyond, Prague, Czech Republic, 14
and 15 May 20009.

Dissemination through reports

and media

e Pollen was broadly referred to as a reference project in
the Science Education Now: a renewed pedagogy for the
future of Europe (June 2007) report”.

e Science Education in Europe: critical reflections, January
2008, the Nuffield foundation.

e Research EU: Special issue on science education, June
2007.

e Growing Interest in the Development of Teaching Science
network: www.grid-network.eu

Pollons 2
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Seed Cities for
Science Education Charter

@

Research has clearly established that teacher training
and tutoring are the main components required for a
profound change in practices, especially to combat
the reluctance related to science teaching that is
common among primary teachers. By providing in-
service training sessions and tutoring in the classroom,
Pollen has contributed to enhancing IBSE teaching
skills and has thus succeeded in achieving lasting
changes in practices.

IBSE is at the core of the pedagogical approach
supported by Pollen. By combining global research,
scientific learning, experimentation and evidence-based
reasoning, language and debating skills, IBSE enables
pupils to further their understanding of the objects and
phenomena around them, as well as enhance their
curiosity, creativity and critical skills.

European authorities and the international scientific community

acknowledge the importance of inquiry-based science education (IBSE) to
develop an integrated strategy for scientific literacy and awareness at

primary school. The Pollen approach, implemented in more than 400
schools (36,000 pupils) across Europe, is made up of o pillars.
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o Schools are part of a broader setting, in which interaction with other local stakeholders
is also important in order to strengthen educational innovation. Pollen has fostered
community participation, through a board involving families, the scientific community,
universities, public services, industries, and other entities on a local level to better
incorporate science education policy within the city agenda, as well as to provide teachers

and pupils with
field experience and visits.

2

Together, they constitute the Seed Cities for Science Education
Charter. The objective of this charter is to promote and disseminate
common principles and standards throughout Europe based on the
successful experiences of the Pollen project. Make it yours. A
complete version of the charter is available in 12 languages on
the Pollen website.

Equipment is a key factor, although it does not necessarily have

to be expensive or based on advanced technology. Pollen has made
available for teachers sets of basic scientific material for the classroom,
as well as ready-to-use protocols based on this material. Usually
provided in the form of kits or boxes containing all the necessary
elements for teachers and pupils to start with, it has helped to reduce
the practical difficulties teachers are usually afraid of, as well as to
structure practices around common frameworks underpinned in the
teaching protocols.

A formative assessment of how teachers react and
perform in the classroom is essential to educational
innovation. It shows the kind of specific difficulties they
face when implementing innovation and whether and
under which conditions they benefit from changing
their teaching practices. An overall evaluation dealing
with the global impact of the project is also necessary
in order to justify changes based on concrete evidence

to policy-makers and education authorities. s/
The quality of community participation V4 / /
in each Seed City was also assessed. ) rd /
V4 J ®
4 5 Y d
S AN
y e N
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Lessons learnt and recommendations
with regard to the Pollen principles

The European dimension and factor

IBSE is a common Pollen priority. Considering the differ-
ences existing between educational systems in Europe,
the project supported every Seed City in a different way
to reach this objective, taking into account the local con-
text in terms of curricula, institutional frameworks or edu-
cation policies.

Being part of a European project gives individuals a sense
of partnership and a unique opportunity to share experi-
ences and to find better solutions for the countries
involved.

The support from a group of international experts and the
status of a European project help project managers to
introduce and promote new ways of teaching science
among local education authorities.

Inquiry-based science education

Experimental-, evidence- and inquiry-based teaching and
learning are powerful ways to understand the very nature
of science, in close parallel with research activities.
Gaining confidence, pupils respond enthusiastically and
effectively to IBSE which in turn encourages the teachers
to teach more science.

IBSE allows for a cross-disciplinary approach, in which
maths, language and other subjects are part of the process.
It also connects the school to its external environment by
focusing on relevant questions.

IBSE takes time to implement. Clear methodologies for
teaching and long-term planning are necessary. Constant
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dialogue must be ensured with teachers and regular activ-
ities throughout the years should be designed to keep
their interest alive.

Project managers should listen to schools, to teachers and
to pupils and choose to develop actions based on exist-
ing conditions.

Teacher training

Teachers are the key actors of innovation and change. The
training process enables teachers to overcome their fear
of teaching science.

Sustained and consistent training sessions over several
years are most effective when it comes to changing prac-
tices. Short in-service sessions of one or two days do not
have a lasting impact.

Choose activities in the training sessions that relate to
the teachers’ immediate concerns.

Teacher training should include classroom simulations,
during which teachers experiment directly with the
inquiry-based approach.

Experienced teachers are effective trainers. Peer-to-peer
exchange and team teaching are effective methods.

Resources and material

Resources and material have a structuring effect that
contributes to the homogeneity, coherence and dissemi-
nation of IBSE. Quality resources and material, with ready-
to-use experimental kits, should be easily available to
teachers.

Adapting resources to the local curricula and the school
project is important.

Experienced teachers can be involved in the design of
quality homemade resources and material.

Publishing books based on teaching and training activi-
ties and recording videos of teaching practices, are useful
strategies in order to reach a large number of teachers
and involve local policy-makers.
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Community involvement e Best results are achieved when the communication
between the teachers and trainers is open and the feed-

e Sustainability is obtained through multi-partner agree- ) . ; ;
back is used for continuous progress in classroom practice.

ments, with clear support from major institutions. The
commitment of the education authorities (from the head e Evaluation is necessary for quality-based scaling up.
teacher to the minister) is a key factor in terms of imple-

menting and scaling up the project.

e Public events have a catalyst effect when it comes to To be taken into consideration

achieving consensus. e Pollen was a 3-year pilot project. More time is needed to
achieve a sustainable change and ensure that the teach-
ers are completely autonomous when it comes to teach-
ing science.

e Collaboration and communication between partners
(municipalities, museums, companies, foundations, par-
ents, teachers, etc.) is essential. They should put their
resources in common in order to foster a profound change ~ ® The shortage of human and financial resources prevent-
in science education. ed the local project coordinators from involving even

e The involvement of the scientific community as a stake- TSR e IS

holder and to support teachers is fundamental. Outreach ~ ® The pupils, teachers, parents and the scientific communi-
activities involving science students provide effective sup- ty are ready for a new scientific approach in education.
port for teachers. Further efforts should target national education authori-
ties looking for major change on a broader scale (curric-

e Making sure parents know how much their children enjoy b e

IBSE helps to ensure sustainability.

Follow-up and evaluation

e After each training session, follow-up of how teachers
respond and perform is required; however, this should not
be judgemental. A formative approach is necessary, where-
by feedback from teachers can be used as a positive means
for improvement.

Pollons 2
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Beyond Pollen

Pollen was a 3-year pilot project to stimulate and support IBSE teaching and learning in primary schools. However, several years
are necessary to have a lasting impact on pupils. In order to increase the sustainability of the project and ensure the continuity
beyond the period of support provided by the European Commission, many initiatives were taken, as shown above. However, the
need for a broader and collective action rapidly emerged, taking into account the European dimensions as the proper framework
for science education reform. In this perspective, Pollen and the FP 6 Scienceduc project network upon which it is built have paved
the way for the further expansion of inquiry-based scientific education across Europe.

A scheme was designed which is ready for large-scale ownership of an investigative approach in a number of schools in the
same local territory, based on a network of Reference Centres throughout Europe with recognised expertise. Exchanges with
other centres looking for best practices could take place through twinning and peer-learning by means of visits, tutoring,
resources and strategy transfer. The spread of innovation would thus be neither top-down nor bottom-up, but rather a trans-
fer of semi-formalised practices and experiences that have reached a satisfactory level of recognition, expertise and sustain-
ability on a local scale.

In order to put these principles into practice, a consortium of 25 partners from 21 countries, including nine Pollen partners
and four Pollen observers, as well as members from the SINUS network, answered in January 2009 under the project name
of FIBONACCI a call for proposals launched by the European Commission (FP7 programme).

The main objective is to design, implement and test a process of dissemination in Europe of inquiry-based teaching methods
for mathematics and natural science education at primary and secondary schools, relying on reference centres that will serve
as dissemination agents in Europe. The proposed dissemination plan will deal with 60 focal points of four different kinds, for
a total of about 2,500 teachers and 45,000 pupils.

Pollons =1
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Pollen list of contacts

The 12 consortium members involved in the project and the contact person for each institution are as follows:

Ecole Normale Supérieure - Paris
La main a la pate

David Jasmin

Director,

Pollen Scientific coordinator

1 rue Maurice Arnoux

FR-92120 Montrouge

Tel.: +33.(0)1.58.07.65.95/97
E-mail: pollen-europa@inrp.fr
www.pollen-europa.net

P.A.U. Education

Pierre-Antoine Ullmo

Managing Director

Muntaner 262, 3r

ES-08021 Barcelona

Tel.: +34.933.670.400

E-mail: pa.ullmo@paueducation.com
www.paueducation.com

N

AMSTEL Institute and Centre of Expertise
on Science and Technology Education
North Holland

Dr Ed Van den berg

Coordinator

Science Park 904

NL-1098 XH Amsterdam

Tel.: +31.20.525.7985

E-mail: e.vandenberg@uva.nl

Freie Universitat Berlin

Dr Petra Skiebe-Corrette

Coordinator

Freie Universitat Berlin

Fachbereich Biologie, Chemie, Pharmazie
Fabeckstrasse, 34-36

DE-14195 Berlin

Tel.: +49.(30).838.54905

E-mail: skiebe@zedat.fu-berlin.de
www.tuwas-deutschland.de

Université Libre de Bruxelles
Laboratoire de Didactique des Sciences
Physiques

Dr Pasquale Nardone

Coordinator

2 boulevard du Triomphe

BE-1050 Bruxelles

Tel.: +32.2.650.5515

E-mail: pnardon@ulb.ac.be
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P.A.U. Education

Claudia Alsina

Coordinator

Muntaner 262, 3r

ES- 08021 Barcelona

Tel.: +34.933.670.419

E-mail: claudia.alsina@paueducation.com
www.paueducation.com

University of Leicester
School of Education

Tina Jarvis

Coordinator

Professor

21 University Road
UK-Leicester LE2 3HB
Tel.: +44 (0) 116.252.3771
E-mail: jar@le.ac.uk

University of Ljubljana

Faculty of Education

Ana Gostincar Blagotinsek
Coordinator - MSc

Kardeljeva pl. 16

SI-1000 Ljubljana

Tel.: +386.1.589.22.18

E-mail: ana.gostincar@pef.uni-j.si

Ciéncia Viva Agency

Dr Rosario Oliveira

Coordinator

Rua do Pdlo Sul, Lote 1.01.1.1, 3° A
PT-1990-273 Lisboa

Tel.: + 351.21.898.50.20

E-mail: ro@cienciaviva.pt
www.cienciaviva.pt/

CIFRE

Consorzio per 'lnnovazione, la Formazione
e la Ricerca Educativa (Consortium for
Innovation, Training and Educational Research)
Professor Gianfranco Savelli, Manager
CEMIN Centre of Excellence on Innovative
Nanostructured Materials

University of Perugia

via Elce di Sotto 8

IT-06100 Perugia

Tel.: +39.075.5855538

E-mail: savelli@unipg.it

WWW.unipg.it

Anna Allerhand

Universita LUMSA

Facolta di Scienze della Formazione
Piazza delle Vaschette, 101

00193 Roma
a.allerhand@katamail.com

Ecole Nationale Supérieure des Mines
de Saint-Etienne, La Rotonde
Clémentine Transetti

Coordinator

Manager of Pedagogical Projects

158 cours Fauriel

FR-42023 Saint-Etienne cedex 2

Tel.: +33.(0)4.77.42.01.98

E-mail: transetti@emse.fr

The Royal Swedish Academy

of Science, NTA Stockholm

Gerd Bergman

Coordinator

Development Manager NTA Sweden
KVA, NTA U, Box 50005

SE-10405 Stockholm

Tel.: +46.86.73.97.20

E-mail: gerd.bergman@kva.se
www.nta.kva.se

University of Tartu
Professor Toomas Tenno
Coordinator

Jakobi 2

EE-51014 Tartu

Tel.: +372.7.375.180

E-mail: toomas.tenno@ut.ee
www.ut.ee/pollen

Apor Vilmos Catholic College, Vac
Szilvia Golyan

Coordinator

Senior lecturer

Zsuzsanna Gajddczki,
Human Sciences department
gzsuzsa@enternet.hu
Konstantin tér 1-5,

HU-2600 Véc

Tel.: +36.30.522.39.42
E-mail: golyan.szilvia@avkf.hu
www.avkf.hu
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Pollen consortium
Ecole Normale Supérieure — FRANCE (coordination) ® P.A.U. Education — SPAIN (coordination),

Université Libre de Bruxelles — BELGIUM ® University of Tartu — ESTONIA @ Freie Universitat Berlin — GERMANY
Apor Vilmos Catholic College — HUNGARY @ Consorzio per l'Innovazione, la Formazione e la Ricerca Educativa — ITALY
Universiteit van Amsterdam — NETHERLANDS @ Ciéncia Viva / Agencia Nacional para a Cultura Cientifica
e Tecnolégica — PORTUGAL @ University of Ljubljana / Faculty of Education — SLOVENIA ® Royal Swedish Academy
of Sciences — SWEDEN @ University of Leicester — UNITED KINGDOM

Pollen observer members Contact details

University of Luxembourg — LUXEMBOURG La main a la pate — FRANCE
National Institute for Lasers, Plasma Telephone: +33.1.58.07.65.97
and Radiation Physics, Bucharest — ROMANIA E-mail: pollen-europa@inrp.fr

University of Belgrade — SERBIA
Trnava University — SLOVAKIA

With the support of:
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