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“I dream of a new age of curiosity”
Michel Foucault

Abstract.
Secondary education faced the challenge of

integrating Responsible, Research & Innovation
(RRI). Engaging students and teachers in
reflecting on the role of research & innovation
(R&I) fosters sustainable interactions among
schools, researchers, industry and civil society
organizations – both in formal and informal
learning.

Ιn which ways teachers can (a) support RRI
principles in teaching and learning activities; (b)
develop multidisciplinarity and stronger student
engagement as well as student acquisition of
critical thinking and collaborative learning skills;
(c) prepare students to make informed and
evidence-based choices about society’s future.

The basic aim of this paper is to present
recourses and guidance included in Scientix
repository (www.scientix.eu/) that teachers could
use –free of charge– on using more RRI in their
school community environment.
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1. Introduction. Why Responsible
Research & Innovation?

It is the ambition of the European Union (EU)
to ensure that research and innovative ideas can
be turned into products and services that create
jobs and prosperity, as well as help preserve the
environment and meet the societal needs of
Europe and the world. To achieve this, the
European institutions, its Member States and
private business actors invest considerable
monetary and human resources into Research,
Development & Innovation (RRI). The need to
gear the innovation process to societal needs is
reflected in many high-level policies, strategies

and programming documents, such as the
objective of the EU 2020 strategy to create smart
growth or the Horizon 2020 programme that
defines tackling societal challenges as one of the
main priorities [1,2]. In the same terms, in 2007,
under the seventh framework programme for
research & technological development (FP7), of
exploratory learning and teaching. ‘Science and
Society’ became ‘Science in society (SiS)’ with
the main objective to foster public engagement
and a sustained two-way dialogue between
science and civil society.
RRI is described by the European Commission
(EC) as “a package aiming to better engage
society all across Horizon 2020 RRI. (It) touches
mainly upon civil society engagement in
Research & Innovation, supported by further
activities enabling easier access to scientific
results, better uptake of the gender equality and
ethics dimension in R&I, and formal and
informal education to science.”

2. RRI and Science education

Science education has a very critical role for
the implementation of the new paradigm of RRI
where a new relationship between science and
society is to be established. Teachers faced the
challenge of ensuring tomorrow’s researchers
and citizens have the necessary knowledge and
skills to fully participate and take responsibility
in the research and innovation process. RRI
inspires all levels of science education to adopt
an inquiry approach to science. Such as, formal
and non-formal providers can use new tools and
methods in order to integrate responsibility and
responsiveness within RRI, so educational
programs combine Science, Technology, Engi-
neering, Mathematics and – moreover Arts and
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Computing (STEAM [6] and STEM+C [8]) with
social, economic and ethical principles.

Under this framework, teachers should use
high-quality vocational training opportunities
and access to educational resources, feedback
and re-organization of teaching practices and
methods that provide RRI in Science classroom.
The use of digital repositories of European
projects that provide educational material,
research studies and reports, good practices, free
of charge, seminars on the integration of
innovative teaching practices in the classroom on
science (mathematics, biology, physics,
chemistry, geography, astronomy, mechanics,
robotics etc.) are a driving force for following
RRI at primary and secondary education.

3. Scientix: The community of Science
Education in Europe

Scientix (www.scientix.eu) is a European
network, under the umbrella of the European
school network (www.eun.org). It aims at the
professional development of STEM teachers,
through online courses, communities of practice
and training workshops on the “Future
Classroom” (http://fcl.eun.org). The project
repository is constantly updated and includes: i)
all European projects in which teachers can join
and implement cooperation actions with other
countries ii) hundreds of educational resources
(teaching scenarios, worksheets, presentations,
etc.) for the introduction of innovative practices
of exploratory learning and teaching.

One of the objectives of Scientix is   to
collect and present activities and results
(teaching material and research reports) in the
field of STEM education projects funded by
national or international public institutions or
private businesses.

Scientix's educational resources are:
 Educational material (animations, lesson

plans, online games, websites, etc. -
www.scientix.eu/resources)

 Research results and reports produced in
European projects -
www.scientix.eu/observatory)

 Major policy and research reports
published by the EU institutions or other
national or international bodies (example:
http://bit.do/european-researh-based-to-
30-ministries-education)

 Educational material related to other
activities supported by the EC (e.g.

eTwinning tools, etc.), by national
governments or international
organizations
(www.scientix.eu/events/campaigns)

The Scientix's repository includes many
European educational projects aimed at
enhancing scientific exploration skills, as well as
preparing young people to meet the societal
challenges of knowledge, information and
innovation.

4. European projects focus on RRI at
Scientix repository

The Scientix's repository, includes a
numerous of European educational projects
(www.scientix.eu/projects) aimed at enhancing
scientific exploration skills, as well as preparing
young people to meet the societal challenges of
knowledge, information and innovation in the
terms of key points of RRI. We shall point out a
few ‘running now’ projects of the Scientix
repository that are ‘connected’ with the RRI
frame and at the APPENDIX you can see a few
‘prior RRI’ projects that – throughout our
experience and our participation – have in fact
prepare or/and promote the RRI principals and
practice.

4.1 RRI (Responsible Research and
Innovation) Tools

RRI Tools promote and foster Responsible
Research and Innovation in Europe with a view
to a harmonious and efficient relationship
between science and European society. RRI is a
process in which all societal actors (researchers,
citizens, policy makers, business) work together
during the whole Research & Innovation (R&I)
process in order to align its outcomes with the
values, needs and expectations of European
society. The project develops a set of practical
digital resources and actions aimed at raising
awareness, training, disseminating and
implementing RRI. The resources are designed
for all stakeholders of the R&I chain of value,
but they especially focus on policy makers in
order to impact significantly on the future
governance of R&I.
http://www.scientix.eu/projects/project-
detail?articleId=139381 [visited 20-Oct-2017]

4.2 Ark of Inquiry: Inquiry Awards for Youth
over Europe
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Ark of Inquiry: Inquiry Awards for Youth
over Europe is a research and development
project on teacher training, oriented towards
raising awareness of RRI, particularly among
young people between the ages of 7 and 18. The
project aims to raise youth awareness of RRI by
providing young European citizens with a pool
of engaging inquiry-based activities to improve
their inquiry skills, increase their awareness and
understanding of conducting ‘real’ science, and
prepare them to participate in different roles in
the European research and innovation process.
Carefully selected inquiry-based activities will
be made widely available across Europe via a
special platform bringing together inquiry-based
activities, learners and supporters (teachers,
scientists, university students, researchers and
teacher educators, and staff of museums, science
centres and universities). The Ark of Inquiry
platform will connect formal learning settings
and curricula to centres for science and research,
so that generations of scientists can meet each
other. This project helps to build a society skilled
in RRI and related scientific communication.
http://www.scientix.eu/web/guest/projects/projec
t-detail?articleId=215192 [visited 20-Oct-2017]

4.3 Hypatia

Hypatia is an EU Horizon 2020 funded
project meant to develop a theoretical framework
on gender-inclusive STEM education and to
produce, test and promote a toolkit with practical
solutions and modules for schools, businesses
and science centres and museums across Europe.
Europe’s knowledge economy and society is
advancing quickly. More than ever, a more
diverse workforce in STEM is needed to keep up
with the pace of change. To attract more girls
and boys to these fields of study, formal and
informal education plays a key role. In the
Hypatia project, science centers and museums
work together with schools, industries and
academics to promote gender-inclusive STEM
education and communication.
http://www.scientix.eu/web/guest/projects/projec
t-detail?articleId=609515 [visited 20-Oct-2017]

4.4 IRRESISTIBLE

The goal of the project IRRESISTIBLE is to
design activities that foster the involvement of
students and the general public in the area of RRI.
The consortium aims to raise awareness on RRI
by increasing pupils' content knowledge on

scientific research. This will be achieved by
combining formal and informal educational
approaches to introduce relevant topics and
cutting-edge research into educational
programmes. Each of the 10 project partner
countries will create a Community of Learners to
develop a thematic module. The materials
developed in these communities will be
implemented in student classrooms. Additionally,
the students will have the opportunity to visit
research laboratories and other facilities of
interest, which will bring them knowledge on the
relation between research and innovation.
Through this methodology pupils will be
familiarised with science, thus fostering further
discussion on RRI issues.
http://www.scientix.eu/web/guest/projects/projec
t-detail?articleId=169131 [visited 20-Oct-2017]

4.5 ENGAGE: Equipping the Next
Generation for Active Engagement in Science

The main aim of ENGAGE is to further teachers'
knowledge in RRI in science education. The
project is organized in different stages in which
the following tools are provided: The main aim
of ENGAGE is to further teachers' knowledge in
RRI in science education. The project is
organized in different stages in which the
following tools are provided:

 Learning materials, online courses and
workshops as well as an online teacher’s
community.

 An experts’ toolkit of examples,
explanations, anecdotes and activities to
promote effective learning among
students.

 Open-ended projects to put teachers and
students in contact with practising
scientists, to create partnerships and
promote RRI.

4.7 STEM Alliance

The STEM Alliance – inGenious Education
and industry, brings together Industries,
Ministries of Education and education
stakeholders to promote STEM education and
careers to young Europeans and address
anticipated future skills gaps within the European
Union. With the support of major industries and
private partners, the STEM Alliance activities
promote STEM jobs in all industrial sectors and
contribute to build a highly skilled STEM

http://www.scientix.eu/web/guest/projects/project-detail?articleId=215192
http://www.scientix.eu/web/guest/projects/project-detail?articleId=215192
http://www.scientix.eu/web/guest/projects/project-detail?articleId=609515
http://www.scientix.eu/web/guest/projects/project-detail?articleId=609515
http://www.scientix.eu/web/guest/projects/project-detail?articleId=169131
http://www.scientix.eu/web/guest/projects/project-detail?articleId=169131


workforce. The STEM Alliance joins forces to
improve and promote existing industry-education
initiatives in STEM education (at national,
European and global levels) and contributes to
innovation in STEM teaching at all levels of
education.
http://www.scientix.eu/web/guest/projects/projec
t-detail?articleId=577311 [visited 20-Oct-2017]

4.7 CREATIONS

CREATIONS is a European Union funded
projects, with 16 partners from 10 countries,
developing creative approaches based on Art on
engaging science classroom. The CREATIONS
project aims to demonstrate innovative
approaches and activities in Scientific Research
focusing also on effective synergies between
schools and research infrastructures, promoting
students’ interest in science and in scientific
careers. Among other objectives CREATIONS
also aims to empower students to use, share and
exploit in an innovative way the collective power
of unique scientific resources, to promote
creative inquiry-based learning through
monitored-for-impact innovative activities, and
to create a roadmap that will include guidelines
for the design and implementation of innovative
educational and outreach activities that could act
as a reference to be adapted for stakeholders in
both scientific research outreach and science
education policy.
http://cordis.europa.eu/project/rcn/198210_en.ht
ml,
http://www.scientix.eu/web/guest/projects/projec
t-detail?articleId=593964, http://wp.me/p3oRiZ-
nZ [visited 20-Oct-2017] and [6].

5. Recourses for RRI at Scientix repository

5.1 RRI in practice for schools. Handbook for
teachers

The project contains a variety of resources.
First, it includes a set of short exercises to be
used as a starting point to analyse how RRI-
oriented educators’ practices are specifically
focused on the mapping of RRI obstacles and
opportunities, the development of school project
simulations and exercises involving different
stakeholders. The documents’ main feature is a
set of guidelines and practice templates to
integrate RRI in everyday school activities and,

specifically, to support educators in designing
academic practices integrating RRI dimensions
and principles.
http://www.scientix.eu/resources/details?resourc
eId=14754 [visited 20-Oct-2017]

5.2 RRI Tools cards game

This set of cards presents different questions,
statements & ideas to foster friendly
conversations and collective reflections about
different aspects of Research and Innovation, and
the different scopes of Responsible Research and
Innovation, RRI.
http://www.scientix.eu/resources/details?resourc
eId=14794 [visited 20-Oct-2017]

5.3 Roll the RRI Dice: a game to spark good
training conversations or create case stories

It includes a ready to print-glue-use dice
template plus a script with ideas on how to use it
to spark interesting conversations, reflecting one
of the core principles of RRI: openness to discuss
and share points of views about science,
innovation and technology.
http://www.scientix.eu/resources/details?resourc
eId=14795 [visited 20-Oct-2017]

5.4 A Practical Guide to Responsible Research
and Innovation, Key lessons from RRI Tools

This quick guide explains what responsible
research and innovation really means and its
importance for modern society. It explores RRI
through the lens of the RRI Tools project and
provides practical examples of its
implementation through a number of case studies
and an overview of the RRI Toolkit structure and
main contents. A selection of ‘How To’
guidelines explains how to apply RRI to specific
situations, including policy, research and
business contexts. Finally, this guide provides
five recommendations that can help to make all
types of research and innovation more
responsible.
http://www.scientix.eu/resources/details?resourc
eId=14734 [visited 20-Oct-2017]

5.5 Training Showcase: Xplore Health,
bridging the gap between RRI and education

In this case study we explain the evolution of
Xplore Health to adapt to the requirements of an
RRI knowledge society, and we invite the reader
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to reflect on other methodologies that could be
implemented to improve STEM education to
better contribute to the implementation of RRI.
http://www.scientix.eu/resources/details?resourc
eId=14817 [visited 20-Oct-2017]

5.5 Training Showcase: The Blueprint for
Change Programme – Where economics and
health meet: Changing diabetes in Indonesia

This showcase is based on a case study from a
Blueprint for Change case series conducted by
Novo Nordisk, a company based in Denmark. It
describes key points of collaboration between
industry, research and local and national partners
in Indonesia, with the aim of providing insight
on putting RRI into practice.
http://www.scientix.eu/resources/details?resourc
eId=14816 [visited 20-Oct-2017]

6. Conclusions

A plethora of implementations of the projects
mentioned above took place [11], in the context
of Responsible Research & Innovation. All these
projects – and many more – can be found at the
Scientix repository, repository constantly
updated. For example, Scientix has recently
informed European educational community on
the “Open Schools for Opens Societies (OSOS)”
European project. As it is described to its
annancoument: “A new project supports schools
in Europe in order to implement an Open
Schooling approach in their learning
environment, and to address societal challenges
and priorities set by the EC in the field of science.
The main aim of this project is to promote
science, research and innovation as an important
element in young peoples’ lives, and to inspire
them to pursue related careers and become more
responsible citizens […] Through Open
Schooling, students contribute directly to policy
debates on issues of real relevance to their
community, for example energy efficiency, light
pollution, tourism and health”
http://www.scientix.eu/news/news-all/news-
detail?articleId=614076 [visited 20-Oct-2017]

Through quarterly newsletter, Scientix
delivers original articles on innovation in STEM
education policy, research and practice. It brings
the latest news from science education projects
and from the Scientix community, and follows
the development of European and national
policies and initiatives.

Scientix Digest is a fortnightly news bulletin
sent to you by e-mail, providing an overview of
the latest updates on the Scientix portal. It
features projects and resources recently added to
the Scientix portal, and informs about upcoming
events in STEM and related fields.
Adding value to professional development with
RRI practices is a key, in order to ensure that
research and innovative ideas can be turned into
products and services, as well as preserving the
environment and meet the societal needs of
Europe and the world. Moreover RRI integration
in educational practice can promote an inclusive
education [4,5] and a corporate social
responsibility (CSR and CSR+D) [3,7].

Another key is to engage as many teachers as
possible and to support them in innovative open
teaching, by all means. Science education, on our
point of view also, establishes a wider
framework of individual completion through the
development of critical thinking and the urge to
act, locally & globally, aiming to raise the
awareness on human rights, world peace and
safeguard human dignity building, ultimately, a
culture of peace [9]. “I dream of a new age of
curiosity. We have the technical means; the
desire is there; there is an infinity of things to
know; the people cap able of doing such work
exist. So what is our problem?” [10]
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