
Corso Formazione Docenti
Energia, Risorse, Ambiente

ITIS Marconi, Forlì, novembre 2020 – gennaio 2021



Irresistible — Including Responsible 
Research and innovation in cutting Edge 
Science and Inquiry-based Learning to 
improve Teacher's Ability of Bridging 

Learning Environments

EU FP7 SCIENCE-IN-SOCIETY 2013

http://www.irresistible-project.eu/index.php/en/



10 Countries involved

Netherlands (Coordinator)
Israel
Germany
Turkey
Portugal
Italy
Finland
Greece
Poland
Romania



+ 13 partners
Finland University of Jyväskylä

University of Helsinki

Germany Leibniz Institute Science and Mathematics Education
Deutsches Museum

Greece University of Crete
Eugenides Foundation

Israel Weizmann Institute of Science

Italy University of Palermo 
University of Bologna (Coord. Margherita Venturi)

Poland Jagiellonian University
Portugal Universidade de Lisboa
Romania Valahia University Targoviste
Turkey Bogazici University

Coordinator:
Jan Apotheker, University of Groningen, Netherlands

Project period: November 2013 - October 2016



To motivate students, to improve their
science learning and to change their

science perception

To design activities that bring cutting
edge research into school (from

primary to secondary) programs using
the Inquiry-based Learning (IBL) 

approach

Goals of the project



This goal is reached by establishing a 
Community of Learners (CoL) in which

school teachers are supported by
university researchers in science 

education and expert in the 
addressed scientific topics

A bridge between universities and 
schools is required

Goals of the project



The research topics selected by the 
project are very complex from the 

scientific point of view

Healthy Ageing Genomics
Oceanography Climate Change
Nanotechnology Nanoscience

Renewable Energies

These topics have also
a high societal relevance



To design activities that foster the 
involvement of students in the 

process of Responsible Research and 
Innovation (RRI)

Responsible Research and 
Innovation  in Science Education

Goals of the project



RRI: six key issues
Engagement: joint participation of researchers, 
industry and civil society in the research and 
innovation process
Gender equality: unlocking the full potential of
society
Science education: creative education to foster the 
future needs of society
Ethics: including societal relevance and acceptability
of research and innovation outcomes
Open access: free, online access to the results of
publicly funded research
Governance: the responsibility of policy makers to
develop harmonious models for RRI



To design activities that combine formal
(school) and informal (science center, 

museum or festival) learning

Museum experts are involved in the 
project: a bridge is established to

connect scientific museums, 
universities and schools

Goals of the project



This goal is very ambitious, because
the project requires that:

• students construct exhibits to 
spread what they learned

• exhibits have to underline the RRI 
aspects relevant for the research
topic addressed

Goals of the project



• increase their motivation for learning
• develop new skills and abilities
• improve their awareness of the  

ethical/societal relevance of the 
research activity

By constructing the exhibits 
students



•The CoL coordinator: Margherita Venturi
•Researchers in Science Education:  Barbara Pecori; 
Olivia Levrini; Eugenio Bertozzi; Giulia Tasquier
•Researchers in Nanotechnology: Daniela Cavalcoli; 
Martina Perani; Alberto Credi; Margherita Venturi
•Researcher in History of Science and Techniques: 
Paola Govoni
• Museum expert: Michelangelo Rocchetti of the 
Museum of Balì

Italy: UNIBO
Nanotechnology



Nanotechnology to exploit light as
tool to obtain information on the 

world and as energy source



Two teaching modules have been
developed to be tested in 

classrooms of secondary school
level

Italy: UNIBO

Nanotechnology in the reformed
Italian school-curriculum (2010) 
can be addressed at secondary

school level



Schools involved in the project

• 8 schools: 5 Scientific Lyceum; 3 Technical 
and Professional Institutes

• 396 students (75% M; 25% F)

• 23 teachers: 21 science teachers 
(Chemistry, Physics, Natural Sciences, 
Technology); 2 teachers in other disciplines 
(Italian literature, English language)



Modules have developed for 
students 14-16 years old

Time spent (including the home-
work): 27-30 hours depending on 
the type of the involved schools



The module starts with a lesson
during which the relations
between the fundamental laws of
chemistry and innovative
technologies, i.e. nanotechnology,
are stressed. After the lesson the
students see a video by Harold
Kroto: Lavoisier and Mendeleev.
Between atoms and molecules
modern chemistry is born
Some students decided to contact
Kroto by e-mail. His answer
arrived very soon!
To make students realize that the
properties of matter depend on
its size and to introduce
nanotechnology a practical activity
can be performed

Engage





How use light to get information



How use light to get information









Interferences?





Engage

The project, in general and in the
module in particular, are
introduced to the students. The
topic of the importance of solar
energy for producing electricity
is put forward by presenting the
video of the TED lecture “My
solar powered adventure” by
Bertrand Piccard, where the
challenge of getting rid of our
dependency on fossil energy is
addressed





The ways to convert sunlight
into electric energy

The Graetzel cell



The Graetzel cell can be realized by 
using natural dyes!

How can we verify the 
importance of light and dye on 
the performance of the cell?





This module has been improved for 
students 17-18 years old

The improvement concerns mainly an 
extension the experimental work



Students try to understand the 
mechanism that occurs in the 

Graetzel cell

Analysis of the TiO2
electrode  with the 

Atomic Force 
Microscopy (AFM)

Educational AFM



Correlation of the dye absorption properties 
and the cell efficiency



Not only the absorption properties of the 
dyes are important, but also their ability 
to transfer an electron to the electrode 

plays a fundamental role





After the engage, explore and explain 
phases (unavoidable because of the IBL 

approach) the project required that 
students started to discuss on the RRI 
dimensions, selecting those particularly 

suitable for the topic addressed 
(elaborate phase)

Such a kind of discussion was 
fundamental for the construction 

of the exhibits



Addressing these themes the RRI 
issues emerge spontaneously and 

necessarily

Energy need and information need 
are two big challenges for the today 

research



The discussion on the RRI dimensions 
was the part of the project most 

exciting

Initially it was challenging because
RRI is a concept completely new and 
never addressed in the Italian school



This fact worried some teachers, 
while others considered it as an 

important opportunity

The RRI invites to make 
reflections that were never made 
before at school, at least not in 

such a structured manner



On the contrary, it was very easy to 
involve students (although younger

students needed a careful
explanation of some RRI terms)

All the students, including the low-
performing ones, showed interests

and sensitivy toward the RRI 
aspects



All the students worked with 
enthusiasm and showed great 

maturity in facing the complex 
aspects of RRI



Open access is the most important RRI 
issue, since having access to important 

technologies can improve life. Beyond the 
open access to discoveries, science 

education makes us understand what 
they are

Governance is the most important RRI 
issue since, if we do not have funds, how 
can we provide people with these things?



The results we obtained in the 
frame of the project clearly show 

that RRI aspects should be 
permanently introduced in science 

teaching because of several 
positive consequences



RRI enables to link school subjects
to real world

We must be able to apply what we learn in 
school in our lives

It is a very interesting and valuable project. 
It provided knowledge of what we can find in 

everyday life 

The project made me realize that physics and 
chemistry are not just studying and doing 

exercises but have also a vital role in society 
and this fascinated me



To face RRI issues, the 
involvement of several disciplines is

needed, evidencing that there is
not a scientific culture and a 

humanistic culture

It is a scientific work but not only ... the 
goal is not only to learn science or to 
make a laboratory activity ... it is 
strongly intertwined with the social 
aspects. 
Maybe the project could include also 
teachers of other subjects and not only 
use the time of scientific matters 



The exhibit was certainly one of the most 
original aspects of the project and most 
challenging for students. When we, as 
teachers, became aware that students can 
work "with their hands", we discover 
unexpected skills from they and we 
became convinced that we should leave 
them more autonomy

It was the first time we did a 
project to convey our ideas to 
other people. For me the 
exhibit creation has been a 
stimulus to study

Exhibit preparation



I had the perception of “losing my 
students”. I had no contact with 
them individually. There was this 
object that was growing and on which 
they worked a lot 

During the project, the students
prepared a variey of exhibits with 

the help of the museum expert

Exhibit preparation



Exhibits
ü power-point (also interactive) presentations
ü videos
ü an interactive virtual book



Exhibits
ü various kinds of gameboards

A revised version of the soccer 
table



All these exhibits were exhibited at the 
Museum of Balì (May-June 2016)

They had a great success!







Workshop “Educazione e formazione per la salvaguardia
ambientale e lo sviluppo sostenibile”

Area della Ricerca del CNR, 20 maggio 2016



The final meeting of the project was held in Kiel 
(29 September – 1 October, 2016) with the 

participation not only of the Irresistible 
partners, but also of some teachers and 

students involved in the project (42 teachers 
and 72 students of different countries)  





During the European Researchers Night (30 
September 2016) the students illustrated their

exhibits to more than 2000 visitors

The Italian corner



Docenti Classe n. studenti
R. Riguzzi, C. Canziani, B. Dall’Oglio,

M. Mainetti, C. Rondoni II (mista) 35 (volontari)



Docenti Classe n. studenti
Stefano Raggi
Lorena Valtangoli IV 17




