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Executive summary
Reflecting for Change (R4C) aims at proposing an advanced support framework, as well as a set of core
policy recommendations, to schools seeking to introduce a type of holistic change that will ensure a
meaningful uptake of sustainable innovation, with an emphasis on achieving improved learning
outcomes as set by the Europe 2020 strategy. In R4C approach, innovation is understood in terms of a
school’s pathway to digital maturity (e-maturity) and its comprehensive relationship to the use of ICT,
as well as a school’s pathway to openness demonstrated in its relationship with external stakeholders,
in parental engagement, in fostering the well-being of its community as a whole, in its ability to
combine the delivering of the curriculum with a study of local challenges, in its willingness and capacity
to share its achievements with other schools and in its engagement with contemporary Responsible
Research Innovation (RRI) challenges.
R4C aims to implement the R4C School Innovation Model in schools by organising a series of activities
and trainings, according to the various localised implementation plans, in order to create the necessary
conditions for the validation work that is implemented in parallel. The consortium will organize large
scale pilots in schools to systematically validate its approach by implementing numerous activities in
Greece, Portugal and Italy. The project will be implemented with a bottom-up approach in 300 primary
and secondary school. The sample for the validation of the proposed approach will consist of 1,500
teachers and 15,000 students. Using as a reference school performance in a 12-month cycle of preand post-evaluation of their e-maturity and openness, the evaluation of the project impact will focus
on the effects and barriers to change. Through this large scale experiment the R4C project aims to
demonstrate that the use of the self-reflection tools holds a great potential for the schools’
development
To do so, R4C develops a comprehensive implementation plan, focusing on the methodology and the
application of a number of holistic strategies that will help participating schools improve, reinvent,
supplement and transform by incubating and/or accelerating innovation. These strategies will be
detailed action plans based on a collection of activities, tools, procedures, organisational and policy
guidelines, etc. They will cover a range of educational and organisational needs of schools at different
ICT and innovation levels considering their distinct needs, barriers and challenges. Of primary
importance is to guide the partners in the piloting countries, who will be responsible for adapting the
implementation plan to suit local needs, to conduct a precise matching of types of schools. The R4C
implementation will cover a wide variety of schools including digitally mature and open schools,
schools in need of intervention at the incubation level, large city schools, rural and remote schools.
Chapter 1 offers an introduction to the R4C implementation and its objectives
Chapter 2 presents the School Innovation Agenda that R4C aims to promote and test through the
implementation activities.
Chapter 3 presents the various R4C pedagogical principles that characterise the R4C implementation
activities.
Chapter 4 presents the R4C implementation concept from scenarios to practice
Chapter 5 describes the guiding principles for the R4C implementation
Chapter 6 presents the R4C strategies to be adopted by the schools that participate in the
implementation activities
Chapter 7 concludes the document with a summary of the R4C implementation approach and its
importance for the R4C innovation vision.
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1

Introduction

The Reflecting for Change (R4C) project investigates the way schools can move from self-reflection to
developing a comprehensive action plan that makes use of the results of a self-evaluation process. It
is crucial that this action plan is based on fundamental principles and mechanisms of European
educational policy for schools. This is of primary importance since the improvement in key areas
within an evaluation scheme for schools is not an isolated process but has to be aligned with key
priorities at both the European and national level.
More concretely, R4C examines how schools can be supported in using self-reflection tools to
understand the current position of the school as an organisation and build on the results to define
and implement a concrete set of actions by providing a step by step support mechanism for school
heads and teachers. R4C monitors the actual processes and unique pathways from self-reflection
results to concrete actions in the school as a learning ecosystem, in key areas such as Teacher
Professional Development, School Management, School Openness, Technology Integration,
Innovation Uptake, Community Engagement, Social Responsibility and others.
The consortium has designed and aims though the implementation and piloting to validate a School
Innovation Model, which defines the specific elements to depict innovation in schools (based on the
SELFIE and OSOS-SRT indicators), as well as additional relevant indicators and metrics for measuring it
based on holistic collection of educational data (e.g. teachers and students involvement in
communities of practice, school generated contents and initiatives, students interest and motivation).
Additionally, a School Analytics Framework has been designed, defining a) the specific educational
data types to be collected from different layers of the school (student performance (micro level),
continuous teaching innovation (meso-level), and institutional e-maturity and openness (macro level)),
as well as b) the methods for exploiting these educational data towards building individual School
Innovation Profiles. Capitalizing on these, the consortium proposes a set of guidelines and
recommendations for the design of a School Innovation Profiling Tool and a School Innovation
Planning Recommender System, which will generate holistic recommendations for school innovation
development to inform school leadership strategic planning.
The consortium has designed and set in action a community support mechanism that empowers
teachers and learners and facilitate innovation in the participating school settings. The core activity
in this framework is to build a group of change leaders who will share leading innovative practices.
Practitioners with specific change management competences required to operate successfully as
change agents in the participating schools facilitating the implementation of the R4C approach. To
guarantee sustainability of the approach, the gradual development of the community of teachers –
change leaders is supported by a state-of-the-art Web 2.0 collaborative learning and knowledge
exchange environment.
R4C organizes and coordinates large scale pilots with schools to evaluate the effects of, and
systematically validate the proposed approach by implementing numerous activities and exploiting
at the same time the opportunities offered by major ongoing initiatives and reforms, in Greece,
Portugal and Italy. The project will be implemented with a bottom up approach in 300 primary and
secondary school, in urban as well as in rural areas while the sample for the validation of the proposed
approach will consist of 1,500 teachers and 15,000 students.
The schools will perform two self-reflection exercises assessing their e-maturity and their openness.
The R4C implementation will take place during the 2020-2021 school year. The national coordinators
in the three countries (Greece: Institute of Educational Policy (IEP), Italy: Fondazione Idis-Città della
Scienza and Portugal: NUCLIO - Núcleo Interativo de Astronomia) will select the participating schools
in September 2020. In October 2020, the schools will use the R4C Self Reflection Tool and following
the guidelines of the School Innovation Profiling Tool and School Innovation Planning Recommender
System, they will formulate their School Development Plan. Throughout the school year, the
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participating schools will use the School Innovation Support Mechanism, the Community Building Tools
to develop innovative school projects which they will share using the R4C Educational Design and
Authoring Tools. The second use of second round of the R4C Self Reflection Tool will take place on May
– June 2021.
In this time interval (between the two measurements) the R4C project will support the school heads
and the teachers of these schools to:
▪
▪

▪
▪

Implement the R4C School Innovation Model, which will define the specific elements to depict
innovation their schools,
Use the R4C School Analytics Framework¸ which will define a) the specific educational data to
be collected for each school layer (organization, teacher and student level) and b) the methods
for combining them towards updating the school innovation profile.
Use the R4C School Innovation Profiling Tool, which will provide the mechanisms for
populating, updating and visualizing the School Innovation Profile.
Use the R4C School Innovation Planning Recommender System, which will capitalize on the
school innovation profile so as to generate holistic recommendations for school innovation
strategic planning and development.

In parallel with the large scale pilots the consortium has developed a strategy to evaluate the effects
of, and systematically validate the proposed Innovation Model. Using as a reference the schools
performance in a 12-month cycle of pre- and post-evaluation of their e-maturity and openness, the
evaluation of the project impact focuses on the effects (wished and unwished) and barriers to adoption
in relation to the following aspects in the participating schools: impact on the processes of learning,
teaching, and assessment; impact on the students outcomes; impact on the classroom as a whole and
the school as organization; overall acceptance of the innovation; and corresponding organizational and
ethical issues arising.
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2

School Innovation Agenda: towards openness and e-maturity

Reflecting for change (R4C) aims to describe and implement at scale a process that will facilitate the
transformation of schools to innovative ecosystems, acting as shared sites of science learning for which
leaders, teachers, students and the local community share responsibility, over which they share
authority, and from which they all benefit through the increase of their communities’ science capital
and the development of responsible citizenship.
In the framework of the R4C implementation from school reflection to school development, the
participating schools need to be supported to set forward a school innovation agenda that has the
following characteristics:
▪ Promotes the collaboration with non-formal and informal education providers, enterprises and
civil society enhanced to ensure relevant and meaningful engagement of all societal actors with
science and increase the uptake of science studies and science based careers, employability and
competitiveness. The R4C project brings together individual schools, the European school
headmasters association, science centres and museums, industries, research institutes,
universities, national school networks and teacher trainings associations in an innovative
collaboration towards the introduction of open schooling approaches in numerous European
schools through a bottom-up approach. With the focus on digital learning in both primary and
secondary education level the project proposes new and diverse models of collaborations between
the above-mentioned stakeholders. By building on the best of current practice, the R4C approach
aims to take us beyond the constraints of present structures of schooling toward a shared vision of
excellence. Such an innovation programme holds great potential. If we want a powerful and
innovative and open culture in schools that is self-sustaining we have to empower system-aware
practitioners to create it, whilst avoiding simply creating interesting but isolated pockets of
experimentation. We have to instill a design based approach of collaborative learning and inquiry
between professional practitioners, thus creating a “pull” rather than “push” approach. To
promote such an approach in the current schooling practices, an ecosystemic standpoint should
be taken from the side of the remedying initiatives. More specifically, the latter should aim to
capture the profiles, needs, contributions and relationships of all these school-related actors and
elements towards a sustainable innovation ecosystem that will operate under a holistic
framework of organizational learning and promotion of educational innovations.
▪ Supports Schools to become an agent of community well-being. R4C aims to support the
introduction of an openness and e-maturity in 300 European schools in order to develop projects
that are proposing solutions to the needs of their local communities. To do so the R4C approach
will explore the notion of well-being of the school’s students (including concepts of equity, gender
inclusion and empowerment). By creating a model of collaboration with local stakeholders and by
using activities that require the involvement of different actors, the participating schools will be
linked with their local communities in a much deeper level. The adaptation of the activities will
entail linking their subjects to issues of national interest in connection with the grand challenges as
set by the European Commission. Schools will thus aim to “act locally but think globally”, a motto
developed already a few years now but still far from the reality of the majority of schools in Europe
today. In this way, these schools will enrich the science capital of the local communities and will
promote responsible citizenship.
▪ Promotes partnerships that foster expertise, networking, sharing and applying science and
technology research findings and that bringing real-life projects to the classroom. The project
partners, both individually and in collaboration, have been developing, testing and promoting
innovative educational applications and approaches for European schools (supported by relevant
appliances and resources) for many years, which promote sharing and applying of frontier research
findings in schools, supporting the developments of 21st century competences through creative
problem solving, discovery, learning by doing, experiential learning, critical thinking and creativity,
including projects and activities that simulate the real scientific work (e.g. nanotechnology
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applications in different sectors, implementing project with aero-space industry, analyse data from
large research infrastructures like CERN or networks of robotic telescopes).
▪ Focuses on Effective Parental Engagement. The R4C School Innovation Model builds on the notion
of science capital of students’ families. As it has been recently discovered whilst science and
technology are often seen as interesting to young adolescents, such interest is not reflected in
students’ engagement with school science that fails to appeal to too many students. Girls, in
particular, are less interested in school science and only a minority of girls pursues careers in
physical science and engineering. The R4C approach is suggesting four courses of action: effective
parental engagement in the projects that will be developed by a) Planning: Parental engagement
must be planned for and embedded in a whole school or service strategy. The planning cycle will
include a comprehensive needs analysis; the establishment of mutual priorities; ongoing
monitoring and evaluation of interventions; and a public awareness process to help parents and
teachers understand and commit to the Open School Development plan. b) Leadership: Effective
leadership of parental engagement is essential to the success of the R4C Strategies. A parental
engagement programme is often led by a senior leader, although leadership may also be distributed
in the context of a programme or cluster of schools and services working to a clear strategic
direction. c) Collaboration and engagement: Parental engagement requires active collaboration
with parents and should be proactive rather than reactive. It should be sensitive to the
circumstances of all families, recognise the contributions parents can make, and aim to empower
parents. d) Sustained improvement: A parental engagement strategy should be the subject of
ongoing support, monitoring and development. This will include strategic planning which embeds
parental engagement in whole-school development plans, sustained support, resourcing and
training, community involvement at all levels of management, and a continuous system of evidence
based development and review.
▪ Teaching science for difference: Gender Issues. Instructional methods that foster students'
understanding while decreasing competitiveness in science classes might contribute to girls'
participation and performance in advanced science classes while also supporting the learning of
many boys. The R4C School Innovation approach recommends replacing the competitive-type
classroom environment by more a more girls friendly instructional approach in which enough time
and conditions are given to think, inquire, and understand thoroughly. This could be accomplished
by for example sharing ideas, arguing, asking questions and analyzing data in small groups of
students who work in collaborative manner. This is an approach that clearly reduces the
competitive nature of the whole classroom (teacher-centred) approach. The R4C educational
activities and projects are based on pedagogical approaches that produce the outcome of
proportional participation of both genders. More specifically the proposed standardization process
will:
• Adopt and integrate informal and formal educational experiences that intervene and reverse

traditional patterns of low participation; encourage girls' interest, enthusiastic participation, and
election of continued study in math and science; increase confidence; and give girls positive
images of math and science learning and careers.
• Integrate awareness of gender bias in educational environments, and change organizational

commitment, policy, and action to remedy under representation through student and faculty
programs, for example, undergraduate departments in engineering, physical science, or
computer science making a concentrated effort to increase recruitment and retention.
• Adopt and integrate new courses and curriculum that are gender-neutral or appeal particularly

to girls and women. For example, ways of teaching math that utilize girls' verbal skills,
sequencing material in computer science to introduce real-world applications of technology
before intricacies of programming languages, teaching young girls principles of engineering
design and invention in everyday life.
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3

R4C pedagogical principles

R4C proposes a generic framework for the design, development, implementation and evaluation of
educational activities that can be used to introduce the principles of Responsible Research and
Innovation in the classroom. The focus is on formulating a common set of guidelines and
recommendations on how scientific work can be used to provide an engaging educational experience
through the exploration of “real science”. Research on learning science makes clear that it involves
development of a broad array of interests, attitudes, knowledge, and competencies.
R4C presents a set of pedagogic principles and educational objectives for the design and
implementation of educational activities for involving students in research and innovation process
during the implementation of the R4C School Innovation Model.
Strands – Pedagogic
Principles
Sparking Interest and
Excitement
Understanding Scientific
Content and Knowledge
Engaging in Scientific
Reasoning
Reflecting on Science

Educational Objectives

Experiencing excitement, interest, and motivation to learn about
phenomena in the natural and physical world.
Generating, understanding, remembering, and using concepts,
explanations, arguments, models, and facts related to science.
Manipulating, testing, exploring, predicting, questioning, observing,
analysing, and making sense of the natural and physical world.
Reflecting on science as a way of knowing, including the processes,
concepts, and institutions of science. It also involves reflection on the
learner’s own process of understanding natural phenomena and the
scientific explanations for them.
Using the Tools and Participation in scientific activities and learning practices with others,
Language of Science
using scientific language and tools.
Identifying with the Coming to think of oneself as a science learner and developing an
Scientific Enterprise
identity as someone who knows about, uses, and sometimes
contributes to science.
These Pedagogic Principles provide a framework for thinking about elements of scientific knowledge,
innovation and practice. This framework describes a series of support functions that have to be
deployed for the long-term impact of the proposed activities to be safeguarded. Such support actions
could include support for: the integration and coordination of educational and outreach activities
between groups across different research institutions; the science community and scientists interested
in educational and outreach activities; the education communities interested in scientific content and
applications; special events and activities that provide means and tools for web-based communication
and collaboration. This framework provides a useful reference for helping teachers and outreach
groups in the informal science education community articulate learning outcomes as they develop
programs, activities, and events, and further explore and exploit the unique benefits of introducing
scientific research in schools. Furthermore, such an action asks for knowledge areas integration,
effective and closes cross-institutional collaboration, and organizational change in the field of science
education. In the following we are presenting the key issues related with the proposed strands in more
detail.
Sparking Interest and Excitement
The motivation to learn science, emotional engagement, curiosity, and willingness to persevere
through complicated scientific ideas and procedures over time are all important aspects of learning
science. Recent research shows that the emotions associated with interest are a major factor in
thinking and learning, helping people learn as well as helping them retain and remember. Engagement
can trigger motivation, which leads a learner to seek out additional ways to learn more about a topic.
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Understanding Scientific Content and Knowledge
This strand includes knowing, using, and interpreting scientific explanations of the natural and physical
world. Students who are visiting science centres and museums, research infrastructures and other
science related places come to generate, understand, remember, and use concepts, explanations,
arguments, models, and facts related to science. Students also must understand interrelations among
central scientific concepts and use them to build and critique scientific arguments. While this strand
includes what is usually categorized as content, it focuses on concepts and the link between them
rather than on discrete facts. It also involves the ability to use this knowledge in one’s own life.
Effective outreach programmes and on-line labs could provide great tools for the teachers who have
to cope with an increased number of student’s questions on complex topics related with scientific
research.
Engaging in Scientific Reasoning
This strand encompasses the knowledge and skills needed to reason about evidence and to design and
analyze investigations. It includes evaluating evidence and constructing and defending arguments
based on evidence. The strand also includes recognizing when there is insufficient evidence to draw a
conclusion and determining what kind of additional data are needed. Many informal environments
provide students with opportunities to manipulate, test, explore, predict, question, observe, and make
sense of the natural and physical world. In fact, most outreach and educational activities have to be
built around the concept of exploration. Usually visitors (physical or virtual) are not given a correct
scientific explanation of a natural phenomenon. Rather, they are presented with a phenomenon and
then led through a process of asking questions and arriving at their own answers (which may then be
verified against current scientific explanations). The generation and explanation of evidence is at the
core of scientific practice; scientists are constantly refining theories and constructing new models
based on observations and empirical data. Understanding the connections, similarities, and differences
between the ways people evaluate evidence in their daily lives and the practice of science is also part
of this strand (e.g., understanding the impact of individual and collective decisions related to light
pollution, understanding the use of advanced technological applications to everyday life). Through trial
and error students can begin to develop a deeper understanding of the world.
Reflecting on Science
The practice of science is a dynamic process, based on the continual evaluation of new evidence and
the reassessment of old ideas. In this way, scientists are constantly modifying their view of the world.
Students reflect on science as a way of knowing; on processes, concepts, and institutions of science;
and on their own process of learning about phenomena. This strand also includes an appreciation of
how the thinking of scientists and scientific communities’ changes over time as well as the students’
sense of how his or her own thinking changes. Research shows that, in general, people do not have a
very good understanding of the nature of science and how scientific knowledge accumulates and
advances. This limited understanding may be due, in part, to a lack of exposure to opportunities to
learn about how scientific knowledge is constructed and how scientific work is organised. It is also the
case that simply carrying out scientific investigations does not automatically lead to an understanding
of the nature of science. Instead, educational experiences must be designed to communicate this
explicitly. Also compelling are the human stories behind great scientific discoveries.
Using the Tools and Language of Science
The myth of science as a solitary endeavour is misleading. Science is a social process, in which people
with knowledge of the language, tools, and core values of the community come together to achieve a
greater understanding of the world. The story of the discovery of Higgs boson (July 2012) is a good
example of how scientists with different areas of expertise and from numerous nations around the
world came together to accomplish a Herculean task that no single scientist (not even a large research
laboratory) could have completed on his or her own. Even small research projects are often tackled by
teams of researchers. Through participation in informal environments, non-scientists can develop a
greater appreciation of how scientists work together and the specialized language and tools they have
developed (among them the web that was developed at CERN to support international cooperation in
research topics). In turn, students also can refine their own mastery of the language and tools of
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science. Using the tools of science, such as detectors and similar devices in a game-like approach to
identify the particles that were produced from a collision, students could become more familiar with
the means by which scientists work on their research problems. By engaging in scientific activities,
participants also develop greater facility with the language of scientists; terms like hypothesis,
experiment, and control begin to appear naturally in their discussion of what they are learning. In these
ways, non-scientists begin to gain entry into the culture of the scientific community.
Identifying with the Scientific Enterprise
Through experiences in the framework of outreach and educational programmes, some students may
start to change the way they think about themselves and their relationship to science. They think about
themselves as science students and develop an identity as someone who knows about, uses, and
sometimes contributes to science. When a transformation such as this one takes place, young people
may begin to think seriously about a career in a research field, in an engineering firm, or in a research
laboratory. Changing individual perspectives about science over the life span is a far-reaching goal of
outreach and educational activities of the major research infrastructures. Sustaining existing sciencerelated identities may be more common than creating new ones.
The strands are statements about what students do when they learn science, reflecting the practical
as well as the more abstract, conceptual, and reflective aspects of science learning. The strands also
represent important outcomes of science learning. That is, they encompass the knowledge, skills,
attitudes, and habits of mind demonstrated by learners who are fully proficient in science. The strands
serve as an important resource for guiding the design and development of the R4C activities for schools
and especially for articulating desired outcomes for learners.
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4

R4C implementation: from scenarios to practice

R4C brings at the forefront of school innovation and openness the process of self-reflection. This is a
process that offers a highly realistic view of the actual needs of our schools and in a rather dialogical
way that offers constant reflection upon crucial aspects of schools as learning environments, as centers
of innovation and as hubs of social engagement and responsibility. R4C will explore how schools may
move from self-reflection to developing a comprehensive plan of action that utilises the results of a
self-evaluation exercise. Self-reflection is the cornerstone of the R4C implementation and the school
transformation process that is described below.
The European Commission endorses self-assessment and its special role in promoting digital
competencies, through the appropriate evaluation of the use of ICT tools and digital skills of teachers
and the detection of certain areas that improvement is needed, and in an way that allows for the
consideration of professional development targets. In the context of R4C, self-assessment offers
valuable insights in the area of open schooling, as well. In addition, self-assessment is considered an
important step in the designing of a concrete school development plan that aims to facilitate openness
and innovation and the acquisition of necessary digital skills by teachers and students.
R4C is exploring how schools move from self-reflection to developing a comprehensive plan of action
that utilises the results of a self-evaluation exercise, but, crucially, in combination with fundamental
principles and mechanisms of European educational policy for schools. The latter is rather significant
in the sense that improvement in key areas within an evaluation scheme for schools is not an isolated
process but has to be aligned with key priorities at both the national level but also at European level.

4.1

Supporting Schools to become Digitally Mature Sustainable Learning Ecosystems

According to the Brookings Institution, scaling schooling innovations is an especially wicked challenge
because it is a matter of absence over presence. They argue that it is a problem related to the
conservative culture of schools that are always reluctant to support innovative practices and
approaches. According to the HORIZON 2015 K-12 Report (NMC, 2015) experts on the topic surmise
that these types of innovations often fail because teachers struggle against the odds; their formal
education has not prepared them to implement novel instructional approaches, and strong support
systems for effective professional development are scarce. The problem is not the absence of
innovation experts claim, but “a trend that leads agencies — both public and philanthropic — to
provide seed funding to new ideas rather than scaling projects and models that already work” (NMC,
2015, p.30). As a result, pockets of isolated innovation do not make the kind of broad impact that will
affect systemic change at the institutional, social, or political level. According to the report, any effort
to scale innovation should be focused on supporting advocacy and organizing communities around
existing models, creating a united voice that is heard through social platforms and other outlets. “The
difficulty lies in capturing the impact of social movements in a way that funding agencies can digest”
the report concludes (NMC, 2015, p.30). But how this united voice can be created?
In fact, there are many parameters and conditions for the school transformation process:

D3.1 Implementation Plan

12

Increase Mass
Increase Density

• Before schools can embark on change they need a clear vision and leadership. More
specifically school leaders need to create a shared vision for how science education best can
meet the needs of all learners and to develop a plan that translates the vision into action.
This vision and planning processes should be based on holistic view of the current
innovation status of the school. This transparent overview will allow for more targeted
planning to address the specific issues that each school is facing, thus optimizing the efforts
to overcome them. The vision begins with a discussion of how and why a community wants
to transform learning. Once these goals are clear, science and research findings can be used
to open new possibilities for accomplishing the vision that would otherwise be out of reach.
A series of system changes can then occur: When carefully designed and thoughtfully
applied, innovative projects can accelerate, amplify, and expand the impact of effective
teaching practices. However, to be transformative, teachers need to have the knowledge
and skills to take full advantage of the process and the outcomes of these project-based
activities. In addition, the roles of teachers and teachers’ trainers, parents, and learners all
will need to shift as scientific inquiry enables new types of learning experiences.
• Building teacher and leader capacity is vital to successful transformation. A successful
change strategy requires professional development, feedback and support for teachers
along with a well-researched monitoring and evaluation system. Organizational capacity,
strategic planning and quality assurance are crucial parameters during the transformation
journey.
• An extended (beyond the school) community of practice can provide a structure for
fostering growth, sharing experiences and best practices and enhancing learning goals.
Partnerships and capacity building for change are equally important at this stage. For
example, a public-private education partnership has the potential to be a significant catalyst
for systemic change. Science Centers and Museums could also catalyze the transformation
process by bringing in their open and creative culture. Outreach groups of research
organizations could offer unique insides on how science works as well as on how scientists
work. Communities and local business as well as industrial partners can contribute to the
school openness at this level. The selection of the partners has to be done according to the
innovation action plan and the real needs of the school.
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Increase Temperature

A wealth of recent research in cognitive psychology and the neuroscience of learning
presents new pathways to efficient and meaningful education: leveraging such techniques
as blended-learning scenarios, hands-on exercises, games-based-learning and other
research-based interventions and techniques allows schools to operate more effectively.
From whole-of-school transformation to innovative learning solutions, open and creative
environments can cultivate effective and engaging learning. A commitment to personalized
learning includes providing solutions that empower all students. Inclusion, accessibility and
sustainability should be included in the key functionalities of the educational activities in the
innovative Learning Ecosystem. In the framework of the proposed educational activities the
consolidation of good practice will be achieved by:
• Bringing into the classroom a unique collection of digital resources and tools that are
based on real-world problems. The resources will involve students in finding their own
problems, testing ideas (from small to big ideas in science), receiving feedback, and
working collaboratively with other students or practitioners beyond the school classroom.
The eLearning tools will provide scaffolds that enhance learning, support thinking and
problem solving, model activities and guide practice, represent data in different ways, and
form part of a coherent and systemic educational approach.
• Giving students and teachers more opportunities to evaluate the quality of their own
thinking and products for feedback, reflection, and revision.
• Giving students and teachers the opportunity to interact with working scientists, receive
feedback from multiple sources.

Increase Reflectivity

• Building local and global communities where teachers, teacher trainers, education policy
makers, parents, students, practicing scientists and other interested members of society
are included in order to expand the learning environment beyond the school walls and
expand opportunities for teachers’ professional development. This will include helping
teachers to think differently about students and learning, reduce barriers between
students and teachers as learners and creates new partnerships among teachers, students
and parents.
Responsive and creative use of the outcomes of the projects which will be developed in
the framework of the process is a powerful way to improve curriculum and assessment
outcomes for students, teaching practices and for the school as organization. Technologyenabled assessments and support mechanisms based on analytics support learning and
teaching by communicating evidence of learning progress and providing insights to teachers;
school leaders, policy makers; parents; and, most importantly, the learners themselves.
These assessments can be embedded within learning activities to reduce interruptions to
learning time. For example, the organization of the inquiry activities in the framework of the
students’ project preparation allows for the introduction of methods to analyze the effects
of the implementation of such activities that fostering complex problem-solving abilities.

The challenge is to provide schools with an integrated framework fitting all the pieces together:
introducing and helping to sustain a culture of change, providing tools and resources for innovative
projects, supporting community and capacity building, providing mechanisms to monitor and assess
the progress at different levels. This is the foreseen role of the School Innovation Model that can
facilitate the school innovation process, acting as an innovation ecosystem for school leaders, students
and teachers, parents, policy makers and industry partners. The R4C approach has been designed as a
three-step process (based of the framework that has been developed in Open Discover Space Policy
Support Initiative), aiming to Stimulate, Incubate and Accelerate the uptake of innovative RRI
practices in school communities and national policies. Figure 1 presents the proposed innovation
approach in its final format, having been slightly adapted after implementation in 400 schools across
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Europe (Sotiriou & Bogner 2011, Sotiriou et al, 2016). The main activities and the objectives of each
phase are described in the following:

Figure 1: School Innovation Diffusion approach (based on Sotiriou et al. 2016) that forms the basis for the R4C
project implementation in 300 European schools.

During the stimulation phase the school heads are the enablers of the process. This phase is focusing
on the analysis of the school needs and has the aim to identify areas (scan the horizon) in which the
school can best demonstrate innovative approaches and projects. Established tools such as SELFIE and
the OSOS-SRT are very important for the definition of the needs of the school and its status towards
e-maturity and openness. In addition, a proposed School Analytics Framework will help the school
heads to define a set of relevant educational data to be collected. Building on the outcomes of the
Self-Reflection process, the School Innovation Planning Recommender System will provide
recommendations to school heads for strategic holistic school improvement. Examples of
recommendations may include: Recommendations regarding improvement in the use of ICT in the
school. These may focus on the educational designs used and the level/type of ICT exploited and
strategies for enhancing use; Recommendations suggesting how educational designs employed in one
school may be used by other schools; Recommendations of professional development courses to meet
the specific competence needs of teaching staff; Recommendations of potential partner schools with
similar (or complementary) innovation profiles so as to support collaborations and mutual
improvement. Such activities are heavily supported in the European context within a range of
initiatives, including ERASMUS+ staff mobility (e.g., teaching staff shadow teaching), eTwinning (e.g.,
joint teaching projects) and ERASMUS+ strategic partnerships (e.g., teaching staff formal training
activities); Recommendations for possible synergies with external stakeholders such as universities,
research and science centers, museums, enterprises, industries and the local communities based on
teachers’ competence profiles and local needs. The development of a critical mass of innovative
teachers that share the vision of the school head on taking the school to the next level is also of major
importance at this phase. Here, initial innovative scenarios are being implemented to pioneer futureoriented practices and to experiment with innovative resources and novel technology-enhanced
learning applications. At this phase, the project will offer access a rich database of creative initiatives
with access to numerous resources, guidelines and support, as well as examples of action plans
exploring funding opportunities for teacher professional development and the adoption of a European
Development Plan of the school that dominates the framework of ERASMUS+ program.
During the incubation phase teachers are taking the leading role. This phase aims to spread innovative
ideas and practices in key school areas and processes, such as curriculum, parental engagement,
synergies with external stakeholders, social responsibility and others. This phase aims to create the
steady and supportive development of new learning techniques and methodologies, leading to
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sustained improvement. The development of strong communities of practice around key
implementation scenarios is regarded a crucial element in the proposed interventions. At this phase
the Open Discovery Space platform offers numerous tools for the school communities. Apart from
community building and support tools, numerous content creation and content delivery tools will be
available for teachers. The aim is to help them become creators of educational activities that meet
real educational needs of their classrooms. Its focus is not only on the integration of digital resources
into syllabi, but also on the transformation of both school organization and CPD culture. Highly focused
assessment approaches will determine the impact on individual actors and the school, as well as on
the development of effective synergies with stakeholders.
R4C proposes a four step Model to guide students to develop their projects:
• Feel: Students identify problems in their local communities. They can also select topics related to
global challenges. Students observe problems and try to engage with those who are affected,
discuss their thoughts in groups, and make a plan of action, based on scientific evidences.
• Imagine: Students envision and develop creative solutions that can be replicated easily, reach the
maximum number of people, generate long-lasting change, and make a quick impact. They are
coming in contact with external actors, they are looking for data to support their ideas and they are
proposing a series of solutions.
• Create: Students are implementing the project (taking into account the RRI related issues) and they
are interacting with external stakeholders to communicate their findings.
• Share: Students share their stories with other schools in the community and local media.

Figure 2: R4C offers students the opportunity to develop their projects following a simple four step process.

The R4C pedagogical framework builds on the essential features of creative learning including
exploration, dynamics of discovery, student-led activity, engagement in scientifically oriented
questions, priority to evidence in responding to questions, formulations of evidence-based
explanations, connection of explanations to scientific knowledge, and communication and justification
of explanations. These elements support creativity as a generic element in the processual and
communicative aspects of the pedagogy and proposing innovative teaching strategies that will offer
students high participation and enable them to generate highly imaginative possibilities. At the same
time, the R4C framework is based on the main principles of Responsible Research and Innovation
process: learners’ engagement, unlock of their full potential, sharing results and provide access to
scientific archives, designing innovative activities for all. Based on that, the R4C Open and e-mature
Schools will promote a series of educational activities in the form of real-life projects that will utilize
innovative ideas and creativity and empowers students to actively engage themselves in the learning
process and improve their conceptual understanding in various scientific topics. It is therefore
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intended that the educational practices and strategies presented will allow science educators and
specifically late primary and early secondary school teachers to identify creative activities for teaching
science. Furthermore, the proposed pedagogy will aim to enable teachers to either create new creative
activities or to properly assemble parts of different educational activities into interdisciplinary learning
scenarios. In the framework of the R4C project the proposed activities will have the following four
characteristics. They must be:
▪

Placed: The activity is located, either physically or virtually, in a world that the student
recognizes and is seeking to understand.
▪ Purposeful: The activity feels authentic, it absorbs the student in actions of practical and
intellectual value and fosters a sense of agency.
▪ Passion-led: The activity enlists the outside passions of both students and teachers, enhancing
engagement by encouraging students to choose areas of interest which matter to them.
▪ Pervasive: The activity enables the student to continue learning outside the classroom,
drawing on family members, peers, local experts, and online references as sources of research
and critique.
These four criteria can provide a useful checklist for teachers formulating their learning designs, but
also suggest what a science classroom and a school as an organization needs to offer to become more
engaging in itself: a place-based curriculum, purposeful projects, passion-led teaching and learning,
and pervasive opportunities for research and constructive challenge.
The R4C implementation process aims to have a positive impact on both, individuals and schools as an
organization, as well as on the development of effective cooperation with organizations like
universities and research centers, informal learning centers (e.g. museums and science centers),
enterprises, industries and the local communities. R4C aims to provide schools and their staff with new
ways for the use of technology: not simply to automate processes but to inspire, to engage, and to
connect. It will provide a powerful framework for school leaders to engage, discuss and explore: how
schools need to Evolve, Transform and Reinvent; how schools will facilitate open, more effective and
efficient co-design, co-creation, and use of digital content, tools and services for personalized learning
and teaching; how schools can become innovation incubators and accelerators. R4C sets in place a
community support mechanism to facilitate the work of the different stakeholders involved in the
process.
The objective of the acceleration phase is to accelerate the educational changes regarded as effective,
always considering school needs. Attention is given to exploiting knowledge management techniques
(sharing what is known within the participating school communities); synthesizing evaluation and
accelerating diffusion within national agencies (to reach more users). Insights from the use of the
integrated support mechanism that the R4C project will develop, data from the school communities,
the development of the teachers’ competence profiles, the content that was created and delivered
locally, the interaction of the communities and their members will create a unique data base for future
recommendations and for the identification of best practices. During this phase the Self-Reflection
process can be repeated to offer a clear idea about the school path over the time and the innovation
phases. Now these tools will help schools to develop their ideas into new services that could provide
new solutions for classroom practices. At this level, innovation must be the norm in the school
operation that will act as a Learning Ecosystem, an environment that shares a culture that imports
external ideas that challenge internal views and beliefs and, in turn, exports student-lead practices
(projects, for example) to the community it serves.
The R4C project brings together in a collaboration of high-level stakeholders towards the introduction
of innovative schooling approaches in numerous European schools through a bottom-up approach.
With the focus on effective and deeper learning in both primary and secondary education level the
project will propose new and diverse models of collaborations between different stakeholders
(schools, informal learning settings, research centres, NGOs, policy makers). By building on the best of
current practice, the R4C approach aims to take us beyond the constraints of present structures of
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schooling toward a shared vision of excellence. Such an innovation programme holds great potential.
If we want a powerful and innovative and open culture in schools that is self-sustaining, we have to
empower system-aware practitioners to create it, whilst avoiding simply creating interesting but
isolated pockets of experimentation. We must instill a design-based approach of collaborative learning
and inquiry between professional practitioners, thus creating a “pull” rather than “push” approach.
To promote such an approach in the current schooling practices, an ecosystemic standpoint should be
taken from the side of the remedying initiatives. More specifically, the latter should aim to capture the
profiles, needs, contributions and relationships of all these school-related actors and elements towards
a sustainable innovation ecosystem that will operate under a holistic framework of organizational
learning and promotion of educational innovations.
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5

Guiding principles for the R4C implementation

R4C focuses on a series of guiding principles for teachers who are supporting the vision of School
Innovation in their everyday practices. Martinez and McGrath (2014) identify six strategies and
pedagogical practices common across the schools committed to adopt an open culture and to offer
deeper learning opportunities to their students. Their analysis found that in order to prepare students
for success in the 21st century, teachers must:
▪ Empower students as learners
▪ Contextualize knowledge so it is coherent
▪ Connect learning to real world experiences
▪ Extend learning beyond the school
▪ Inspire students by customizing learning experiences
▪ Purposefully incorporate technology to enhance (not automate) learning
The educational approaches of an open and e-mature school environment leave behind the “anaemic
texts, talk lectures, and fill-in-the-blanks workbooks of an earlier age” and moves teaching and learning
toward an environment rich with opportunities to understand and use complex materials,
communicate incisively, plan and organize their own work, solve scientific problems, create ideas and
products, and use new technologies in all of these pursuits, providing innovative solutions to real-world
problems.

5.1
5.1.1

Strategies and Pedagogical Principles for R4C implementation in open and e-mature
school environments
Empowering students as learners

Teachers who focus on the open schooling approach see their first responsibility as empowering
students as learners. For this reason, they use pedagogical approaches (project-based and inquirybased learning) that help students become self-directed and responsible learners rather than passive
rule followers. The centrepiece of instruction is helping students develop an understanding of learning
as a complex and ongoing process that entails seeking feedback, revising work and regularly reflecting
on what one has produced, as well as on the choices and decisions made throughout the learning
process. “Revision toward mastery” is therefore a main feature of the culture and the language used
by teachers committed to deeper learning (Lenz, 2015). Teachers provide feedback, as well as
opportunities for students to receive feedback from peers, reinforcing the idea that learning does not
end with their first effort. Improving their work through rounds of feedback, revision and reflection
encourages students to better understand the amount of effort required to produce high quality work.
5.1.2

Contextualize knowledge so it is coherent

Teachers who work to achieve more effective learning student outcomes also contextualize knowledge
so it is coherent as a way to help students acquire content knowledge. Teachers use guiding questions,
common themes, and big ideas to provide a context for every assignment, classroom activity, and
project. Teachers are involving students in project that are relevant to them and to the local
communities. Teachers also can involve students’ projects related to global challenges. In addition,
teachers often work together across multiple subjects to design integrated learning experiences to
connect their otherwise separate subject-specific content.
5.1.3

Connect learning to real issues and settings

Teachers who focus on developing an open schooling culture in their classrooms connect learning to
real issues and settings in order to make it more meaningful for students. Teachers ensure that there
are frequent opportunities for students to experience workplace conditions and expectations and
address real world challenges and problem solving by interacting with professionals and experts in
relevant fields, taking on a professional role when doing a project, or by connecting historical events
to current issues.
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5.1.4

Extend learning beyond the school

In addition to connecting to the “real” world, teachers in open schooling environments find ways to
extend learning beyond the school and construct powerful student learning experiences in a range of
settings. As a result of long-term formal and informal relationships with local businesses, institutions,
and community groups, the classroom walls drop away and the entire community becomes an annex
of the school in which students have access to rich content, outside experts, additional resources, an
authentic place and context for learning, and work based experiences.

Figure 3: Modeling and Growing Learning Leadership. Source: OECD/UNICEF (2016): What makes a school a
learning organisation? A guide for policymakers, school leaders and teachers, p.8.

5.1.5

Inspire students by customizing learning experiences

Teachers who focus on introducing an open schooling culture in their classrooms inspire students by
customizing learning experiences. Teachers are intentional in establishing strong relationships with
students for the purpose of finding what will ignite their interest to pursue their own learning. Teachers
use independent projects to both customize learning and provide inspiration for all of their students.
5.1.6

Use technology in service of learning

Teachers who focus on providing purposeful and placed educational activities to their students use
technology in service of learning. Teachers purposefully incorporate technology to enhance, rather
than automate learning; regularly employ technology tools to support student learning and to engage
students in their own education; and shift their role away from being the sole gatekeeper to
knowledge.

5.2

Key Conditions that Support the Development of School Innovation Culture

For teaching to shift to facilitate powerful learning experiences like the ones described above - where
students are empowered and inspired and learning is contextualized, connected to real life, wired, and
extended beyond school - the role of the teacher has to change to that of learning strategist. For a
teacher to be a coach of learning, he or she must fluidly shift among a range of roles, including learning
designer; facilitator; networker; and an advisor who coaches, counsels, mentors, and tutors depending
on what is most needed to promote student learning. Therefore, in the framework of the R4C
implementation, it is important for the national coordinators, the school headmasters and the teachers
to recognize that there are key conditions that support the development of an open schooling culture
and strategies, and that these conditions are sequential and rely on and build upon one another. The
cornerstone condition is a school-wide culture that focuses on learning and promotes the belief that
everyone is collectively responsible for student outcomes.
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5.2.1

Establish a learning culture

First, a learning culture must be established that values the need to learn, as well as students’ need to
learn how to learn, to become self-directed, and to develop an academic mindset that potentially will
help them to consider scientific careers in the near future. This culture is established or signalled most
commonly through the creation of a clear and visible set of core values that are then reflected in the
design of the school, the way in which students are introduced to and oriented to the school, what is
assessed, and the consistent language used across the school, including what is posted on the walls.
An understanding and reflection of these core values can be seen in everything from the language that
teachers and students use to talk about learning to the way the school interacts with the community.
5.2.2

Create shared responsibility for student learning

The corresponding condition in support of teaching in an open and e-mature school is a culture in
which everyone is collectively responsible for student learning. This culture has to be purposefully
established for students and teachers alike, and is most commonly developed by building relationships
that ensure students are known well by both adults and peers, and that there are regular and systemic
opportunities for frequent conversations among teachers, students, peers, and other adults.
5.2.3

Establish a culture of trust and professionalism

Furthermore, it is important to establish a culture of trust and professionalism as a condition that
supports learning in an open school environment. The shift in culture is critical to making sure teachers
feel supported and empowered to take on new roles, and to ensure that daily work and interactions
are aligned to the school innovation plan and vision. Trust empowers individuals to be their best selves
and creates a sense of shared accountability between and among the staff. Shared accountability can
encourage greater feelings of trust among teachers and between teachers and school headmasters.
School headmasters who trust teachers and treat them as professionals may also invite teachers to
share in the leadership of the school with them, meaning teachers have substantial influence on
school-based decisions, especially around issues of teaching and learning. Teachers feel more
comfortable wearing multiple hats—formally and informally assuming roles such as grade-team
coordinator, teacher mentor, teacher leader, and coach. In this new paradigm, teachers also often take
on responsibilities many principals save for themselves, such as hiring staff, creating school schedules,
developing partnerships with out of school organizations or businesses, and even dealing with funders.
In a culture of trust and professionalism, school headmasters value their teachers’ vast experiences
and wealth of knowledge and want them to be active participants in the construction and tailoring of
professional development. Because teachers design their own professional development, they are
very engaged and work productively with their colleagues to ensure that professional development is
growth-driven, collectively constructed, context specific, and embedded in the school.
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6
6.1

R4C implementation strategies
The R4C School Communities

The project will be implemented in 300 schools in 3 countries (Greece, Italy and Portugal). The sample
includes primary and secondary schools in urban and rural areas. Different implementation strategies
will be adopted in every country taking into account the local circumstances, the current status of the
schools in introducing the open schooling culture, the educational policies and the reform efforts in
place. The implementation will be supported by the National Coordinators, partner institutions that
have direct access in school communities. The consortium partners are already working with these
schools in the framework of a number of reform initiatives. These schools are already part of a large
school network, while there are involved in numerous collaborative school innovation related
activities. The main aim of the project is to provide effective and systematic guidance and support at
the school level in order to facilitate the introduction of the proposed school innovation process in
schools.
The school communities will be selected on the basis of their innovation maturity and their (specific
staff’s) already established interest in future-oriented thinking and pioneering practices in science
education taking into account the RRI principles, and/or experimentation with school innovation
practices. The project implementation in each school environment will follow a progressive approach,
with the engagement of pioneering groups of 2-3 teachers, setting up the schools’ road-map and
development plan to the digital innovation and open schooling culture facilitated by the deployment
of simple online applications tailored to the local needs and moving on with the involvement of student
groups and the use of more advanced tools.
Becoming a Learning Ecosystem cannot be seen as an isolated “project” – it demands a root-andbranch rethink, not just in pedagogy, but in every aspect of the way the school is organised: its
structure, culture, and the use of space, place, and time. A Learning Ecosystem will be an open,
innovative, e-mature, curious, welcoming, democratic environment which will support the
development of innovative and creative projects and educational activities. It is an environment which
will facilitate the process for envisioning, managing and monitoring change in school settings by
providing a simple and flexible structure to follow, so school leaders and teachers can innovate in a
way that’s appropriate for school local needs. It will provide innovative ways to explore the world: not
simply to automate processes but to inspire, to engage, and to connect.
A Learning Ecosystem provides a powerful framework for school leaders to engage, discuss and
explore: how schools need to evolve, transform and reinvent; how schools will facilitate open, more
effective and efficient co-design, co-creation, and use of educational content (both from formal and
informal providers), tools and services for personalized learning and teaching; how schools can
become innovation incubators and accelerators. The schools will join the different phases of
implementation and validation of the project demonstrating the potential of the proposed approach
to support innovative teaching and learning in quite demanding settings. Throughout the different
implementation phases of R4C, a number of good practices will be proposed. These good practices
where tested during the lifespan of the Open School for Open Societies (OSOS) project. The OSOS
proposed best practices act as accelerators of the introduction of Open Schooling approach in the
participating schools. They help innovative schools to proceed more and develop their innovative ideas
to new localised projects that could provide new solutions for the school and its community, for
bringing the gap between formal and informal learning settings and creating new opportunities for
personalisation at different levels (student, teacher, school).
In the framework of the project we are proposing the following school typology according to the school
profile and its level of readiness to adapt a School Innovation culture:
• Schools that are an initial stage of incorporating educational innovation in the classroom and
beyond. Section 6.3.1, titled “Openness and e-maturity for beginners: from initial procedures to
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holistic action plans” describes the characteristics of the strategy and the tools that will be used to
initiate the transformation process (schools in stimulation phase).
• Schools that have achieved a certain level of innovation and openness through specific measures,
educational ICT tools, best practices, CPD, but they still consist isolated cases without a network of
other schools and external partners to facilitate the process. Section 6.3.2, titled “Introducing
openness and e-maturity to competent schools: from essential change to acceleration” will
describe the R4C strategies for these schools emphasizing on the role of accelerators, in helping
schools in their endeavor to open up to their local communities and to external stakeholders
(schools in incubation phase).
• Schools that have achieved a high degree of innovation and openness and they have already
established cooperation with community stakeholders and other external partners. Section 6.3.3
“From innovative schools to RRI-enriched learning ecosystems” will discuss how schools that are
considered greatly advanced in their approach to modern and open education can test RRI-enriched
best practices that not only allow for the engagement of local stakeholders, but offer impact and
possible solutions to local issues (schools in the acceleration phase).
• There is a fourth though rarest category of schools that are considered rather extreme cases of
schools that offer a glimpse to the school of the future. Section 6.3.4 “Reinventing schools: forward
looking scenarios and future classrooms” will discuss the role of advanced RRI scenarios in this
context (schools beyond the acceleration phase).

6.2

Different Schools – A Variety of Available Tools to Support their Transformation
process

To support the realization of the transformation process, R4C will deploy an open learning content
infrastructure that aggregates existing repositories and tools into a critical mass of e-learning contents,
covering around 1,000,000 e-learning resources from 75 educational repositories across the globe.
Moreover, R4C adopts social networking tools and offers the opportunity for the development of
lightweight school-based portals to support the development of school-generated content, the
assessment of the school’s openness level and its cultural change. The R4C infrastructure will be based
on the existing services offered by the Open Discovery Space (ODS) socially empowered portal
(http://portal.opendiscoveryspace.eu/) (main outcome of the major European initiative funded by
European Commission's CIP‐ICT Policy Support Programme). Apart from community building and
support tools numerous content creation and content delivery tools will be available for teachers and
students to facilitate the creation of their projects. The following figure presents the R4C tools that will
be in place to spread a School Innovation culture (following the three-step innovation diffusion
approach) throughout every single school of the R4C network.
Increase Mass

Increase Density

Increase
Temperature

Simulation
Phase

Community
RRI Tools
Teachers
Building Tools, Guidelines
Guidelines,
Community
School Leaders
(Partners
Support
Tool Kit
Initiatives)
Mechanism

Incubation
Phase

Teachers
Academy,
Parents Tool Kit,
Outreach
Groups School
Kit

Community
Building Tools,
Community
Support
Mechanism

Increase Reflectivity
and School
Profiling
(openness and RRI
culture), Open School
Development Plan

Open
School
R4C Scenarios of Development Plan (reUse
visited),
School
Innovation
Profile
(re(Incubators
of
visited), Open School
Innovation)
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Acceleration
Phase

Teachers
Academy
&
Parents Tool Kit,
Outreach
Groups School
Kit

Community
Building Tools,
Community
Support
Mechanism

School
R4C Best Practices, Open
Development
Plan
(reEuropean
Open
visited),
School
Schooling Map
Innovation Profile (re(Accelerators
of visited), Open School
Innovation)
Plan Recommender

Table 1: The R4C approach can facilitate in an integrated way the “chain reaction” of school innovation and
openness by providing the critical mass of innovative practitioners, engage them in communities of practice,
support their work with numerous tools that will enrich their practices and provide them with systematic
reflections on the impact of their interventions.

The above figure presents the R4C tools that will be in place to spread a School Innovation culture
(following the three-step innovation diffusion approach) throughout every single school of the R4C
network. The R4C tools are categorized in four different but complementary areas according to their
impact to the innovation process which is represented as a “chain reaction”: we need to “increase the
mass” of the innovators, we need to bring them together to exchange ideas and experiences
(“increase density”), we need to motivate them by providing them with tools according to their
educational needs (“increase temperature”), we need to reflect on their practices and provide
guidance for future actions.
The R4C support in guiding school dynamics toward openness and e-maturity is essential in lowering
the barriers to innovation. R4C provides a crucial step toward innovation, however, in order for the
innovation to take deep roots in the school and its community environment, the main points of the
R4C Innovation Model and approach (connectivity/networks and adaptability to needs and
expectations of the school and the local communities) must be implemented in the school’s “micro”
scale, that is in the school’s local network. This “continuous innovation”, based not only on external
forces but on “internal” generation at school and community level, is the ultimate aspiration of the
R4C project. This kind of “internally” generated innovation is called “organic” or ”emergent” and is
considered to be the most important innovation source not only in school environments but in
competitive business environments and organizational settings in general. It is very crucial for the
success of this intervention the R4C team to provide schools with the necessary reflections to their
efforts to innovate.

Figure 4. The school’s journey during the R4C Implementation. Schools join the R4C network and use the
available tools throughout their transformation process
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6.2.1

R4C Self Reflection Tool

R4C advocates that the use of self-reflection tools provide a sound and efficient way to support
innovation and systemic change in education. As a crucial tool for assessing the e-maturity and
openness level of a school, a self-reflection instrument, will be offered to the participating schools
head masters. It will provide a clear view of the use level of the school e-maturity and openness with
an emphasis on the introduction of the RRI culture in six key areas: (1) leadership and vision, (2)
curriculum and use of external resources, (3) open school culture, (4) professional development, (5)
parental engagement and (6) resources and infrastructure. Based on the school’s reference data,
actionable analytics will be provided, allowing head teachers and key stakeholders to monitor the
school development and the impact of the proposed innovation process. The R4C self-reflection tool
constitutes the starting point of the R4C implementation in 300 schools in 3 European countries and a
sample for validation of 1,500 teachers and 15,000 students, as it will be used as a reference of school
performance in a 12-month cycle of pre/post evaluation runs. The R4C self-reflection tool (described
in detail in D4.2) will look at three levels of improvement of the school’s organisational change
(performance), the Management Level, the Process Level and the Teachers’ Professional Development
Level.
For each one of the three levels the tool will reflect upon 8 items that follow the R4C indicators
(presented in d4.1) of openness and e-maturity as well as RRI aspects.
Teacher’s Professional
Management Level
Process Level
Development Level
School Leaders and Teachers
Shaping Learning Systems
Creating an inclusive
environment
Collaborative environments
and tools (co-creation,
sharing)

Teacher Awareness and
Participation

1

Vision and Strategy

2

Coherence of Policies

3

Shared Vision and
Understanding

4

Education as a Learning
System

Implementing Projects

Professional Competences,
Capacity Building and
Autonomy

5

Responsible Research,
Reflective Practice and Inquiry

Parents and external
stakeholders’ involvement in
school’s activities/projects

Leadership Competence

6

Motivation Mechanisms

Reflect, Monitor, Debate

7

Plans for Staff Competences

Learning Processes adaptation

8

Communication and Feedback
Mechanism

Established collaboration with
local, national institutions

Setting Expectations
Professional Culture

Collaborative learning
(mobility actions)
Collaborative learning (ICT
Competences)
Use and reuse of resources

Table 2: The Three Levels of change of the R4C SRT

According to the response in each one of the aspects the school will be characterized as:
▪ Enabled: Schools that are at an initial stage of incorporating educational innovation in the
classroom and beyond
▪ Consistent: Schools that have achieved a certain level of innovation and openness through
specific measures, educational ICT tools, best practices, CPD, but they still consist isolated
cases without a network of other schools and external partners to facilitate the process
▪ Integrated: Schools that have achieved a high degree of innovation and openness and they
have already established cooperation with community stakeholders and other external
partners
▪ Advanced: Schools that are considered rather extreme cases of schools that offer a glimpse
to the open and e-mature school of the future
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6.2.2

School Innovation Profiling Tool and School Innovation Planning Recommender System

Along with the results of the R4C self-reflection tool, concerning the category in it belongs, the school
heads and the teachers will be informed in practical terms for the tailored R4C Strategies to support
the local schools as they transform themselves into innovation schooling environments and the related
R4C supporting services. This will be provided by the web-based service that offers the school
innovation profiling tool that will be used to profile the innovation status of the school involved in the
R4C pilot activities and for visualizing the different elements of the individual schools innovation profile
for the school heads and the school innovation planning recommender system that will be used for
providing recommendations (and tracking the implemented innovation pathway) to school heads and
teachers for strategic school innovation based the school innovation profile. The School Innovation
Profiling Tool will help the school heads to get a clear idea of the status of their schools (e.g. ICT
integration in the curriculum and in the teaching practice, Open Culture and cooperation with external
stakeholders, Vision and Leadership, Teachers Professional Development, Parental Engagement)
towards the introduction of innovation. School heads will have the chance to compare their school
status with the other schools in their countries as well as with other schools in Europe. The School
Innovation Planning Recommender System will provide recommendations to school leaders for
strategic holistic school development and improvement.
6.2.3

School Development Plan

Following the submission of the R4C self-reflection tool and according to its results, schools will be
asked to cater for a holistic school development plan in using a provided template. This plan will
provide a robust base for automating and facilitating the task of periodic school self-assessment based
on reliable criteria, such as development of innovative projects and initiatives, school external
collaborations, teachers’ professional development plans and school portfolios that may also include
information on teacher-generated content, effective parental engagement strategies. The proposed
School Development Plan Template is presented in Appendix I. The Development Plan will be used by
300 schools from the participating countries. The School Development Plan has also an integral role in
the validation of the R4C School Innovation Model (see D4.2). The School Development Plan consists
of three parts. The first one provided the school details (for example number of teachers and students).
The second part is about an insight of where the school is currently while the third part provides the
vision of where the school wants to go.
6.2.4

School Innovation Support Mechanism

The School Innovation Support Mechanism aims to offer an effective support framework for
headmasters, teachers and other stakeholders that will be involved in the large-scale piloting activities.
The support will be materialized in several different actions and providing to partner schools the
necessary access to innovative pedagogies, capacity building opportunities, integration of digital
innovation in the various levels of development, integrating motivational mechanisms. It will also
support schools’ lead in the process of school openness initiatives. The vision of this task is to provide
to all stakeholders the relevant tools and services to address the specific personal and schools’ needs.
6.2.5

Community Building Tools

R4C will capitalize on the ODS school communities which currently involve 5.000 schools from all over
Europe. A large number of thematic communities have been developed by these schools. One can see
that the communities are dominated by science and interdisciplinary projects which can form a unique
space for implementation of the School Innovation Activities. Several relations among various
communities and other content in the portal are created. The communities are the places of creation
of user generated content. The communities created by the Teachers are automatically related also
with the School where these Teachers are working to. The level of access of the Communities define
the also the level of their content. The “public” communities are accessible to all visitors of the portal
and the content follows the restrictions that their creator enforce. The “private” communities allow
access to the content only to their members and as a next level the restrictions of the creators of the
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content are applied. Each community might contain several modules that serves the organization and
promotion of its members activities. These modules are Croups, Events, Discussions, Activities, Blogs
and Polls), they follow specific structure in the portal and they are created by the members of the
communities.
6.2.6

Advanced Search Mechanisms

The R4C community will act as a harvester of educational resources (using the advanced ODS facilities
and search mechanisms), in aggregating targeted contents from a variety of science-related sources
and using the appropriate search and filtering mechanisms. Users can also search for schools involved
in the project, as well as for thematic communities organized by teachers to share materials and
experiences.
6.2.7

Educational Design and Authoring Tools

In order to help teachers to become developers of educational activities and scenarios a series of
simple and more advanced authoring tools will be available. The authoring tools are promoting the
development of projects and they are adapting the inquiry learning cycle as a core pedagogical model,
allowing always flexibility to the teacher to modify the sequence of the educational process. In order
to facilitate the creation of high-quality teacher-generated content and scenarios, model templates
capturing rather popular science education approaches (learning cycle, 5E model), as well as crosscurricular scenarios and lesson plans, were developed as a source of inspiration for teachers (Sotiriou
et al. 2011). Each R4C community member will be allowed to customize the sources and even the
platform components that they used to create, search and curate content. An advanced authoring tool
will be developed to facilitate the creation of the students’ projects. The aim is to help them to become
creators of educational activities which will reflect on the real educational needs of their classrooms
as well as they are providing solutions to their local communities.
6.2.8

Training Materials and On-line Support

R4C develops a set of guidelines and support materials for the school heads and teachers who will be
involved in the implementation and validation phase of the project. These materials are expected to
act as an implementation guide for the project’s pilots in schools. On-line training sessions and on-line
support will be also offered to the project participants. They will include indicative scenarios, guides
for the use of the R4C tools and services, and the new opportunities offered through the participation
to the R4C school network and services to aggregate and connect content and functionalities
customised to the personal needs of different types of users. The materials will be available in
conventional and electronic format (through the OpenDiscoverySpace platform). The materials will be
available in the partners’ languages. R4C will provide a roadmap on the power of communities that
foster innovation in schools. It will provide support on collaboration and exchange of ideas and best
practices. It will also provide support on the characterization of the participating schools and the
development of school strategic plans as well as personalized roadmaps for teachers.
6.2.9

International Professional Development Courses

R4C will organise two International Professional Development Courses. These courses will bring
together school heads and teachers from the participating schools as well as school heads and teachers
from other schools and different countries. The aim for the organisation of these events is two-fold: a)
to create a core group of school heads and teachers who will support the project development
(validation of the project tools and the school innovation strategies) and will act as exemplary cases
for the school network and b) to test the concept of the School Innovation Academy in real conditions.
It is expected that 100 school heads and teachers will take part in these courses.
6.2.10 School Innovation Strategies
These are the necessary strategies that will help every single school to improve, reinvent, supplement
and transform according to its profile and identified needs For a culture of transformative innovation
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to flourish, it needs to be allied with, or developed from, challenges or ideas that correspond to the
core needs, objectives and values of a school, its community and the people within it. When the
initiative and driver come from within the school itself, external support is recast as an aid to
innovation and the innovation is supported by the momentum of the organisation. In order to foster
innovation, schools need to become sustainable educational ecosystems encapsulating a wide range
of co-existing actors and element. Based on the finding of the R4C implementation and the school
innovation profiles, the necessary strategies that will help school improve, reinvent, supplement and
transform will be reinforced.
6.2.11 School Innovation Roadmap
The School Innovation Roadmap will be a set of guidelines that will be informed from the
implementation findings. It will aim to support the schools to be engaged in the innovation process
setting up their innovation pathways based on a self-reflection process that will help schools to identify
their weaknesses and needs. gives a concrete overview of what is known so far about the
implementation of school innovation in general and to incorporate these insights into the proposed
School Innovation Model.
6.2.12 School Innovation Academy
The School Innovation Academy will propose a school innovation support service, which will facilitate
the process for envisioning, managing and monitoring change in school settings by providing a localised
and flexible structure to follow. It will integrate the lessons of the R4C implementation and tools in a
single service that will be offered to all European Schools. It will offer guidance and support for school
leaders with recommendations on the strategies they have to develop according to their school needs
and their visions, support services to teachers and networking opportunities, school Profiling and
Recommendations for school development, tools to boost innovation in the school settings according
to e-maturity and the openness level of the school. This service will be the central node to support
school innovation at national but also at European level.

Figure 5. The R4C implementation. The e-maturity and the openness of 300 schools will be assessed. A series of
tools will be designed and developed to support the school heads of these schools to use the findings from the
self-reflection process in an effective way to support the school development. The implementation activities will
form an innovation support service, the School Innovation Academy.
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6.3

Different Schools - Different Strategies

The R4C strategies exemplify the project’s overall approach on how we can best support schools in
their attempt to evolve, transform and reinvent their structures towards a more open, e-mature,
localised and socially responsible learning environment. In this framework, schools will facilitate open,
more effective and efficient co-design, co-creation, and use of educational content (both from formal
and informal providers), tools and services for personalized digital learning and teaching that will form
the basic ingredients for innovative student projects. Such projects understood as best practices are
the so-called incubators and accelerators on school innovation.
In the following section a series of strategies, each addressing a particular type of schooling
environment, in relation to its openness, uptake of innovation and responsibility, will be explored.
6.3.1

Openness and e-maturity for beginners: from initial procedures to holistic action plans

Schools that are at an initial stage in relation to innovation, openness and e-maturity, also referred to
as the Stimulation phase in R4C, are offered needs-analysis tools that aim to identify areas that are in
need for immediate action and modernisation, such as CPD, use of ICT, creation of educational content,
participation in communities of peers and others. Schools will be supported by the National
Coordinators to develop an initial School Development Plan. The next step is the organisation of a core
group of teachers who will act as Change Agents: These are innovative teachers who will share the
vision of the school community to take the school to the next level.
What is the mission of a change agent?
• A pioneering teacher who leads the team of the participating teachers from each school, and:
• Takes initiative in order to implement innovative practices that aim to have long-term effect on
the development of the school as a whole.
• Develops a strategy for involving and disseminating the results of innovative practices to the
whole school community
• Develops a strategy for dealing with resistance to change
• Reflects on the progress of organizational changes
• Explains why innovation is important to ensure long-term success

Also, at this level, initial innovative scenarios are being implemented to pioneer future-oriented
practices and to experiment with scientific data and resources, as well as with innovative technological
services and practices. At this phase, the R4C project will offer a rich database of creative initiatives
with access to numerous resources, guidelines and support (also online through webinars and
hangouts) as well as examples for the coordination of action plans offering funding opportunities for
the realization of the school action plans focusing on teachers’ professional development and the
adoption of a School Development Plan for the participating schools. Tools that will be offered to
schools at the stimulation phase will include Teachers’ Guidelines, a School Leaders Tool Kit and
Community Building Tools. The R4C strategy at this phase is to stimulate the teaching and learning
processes with basic innovative initiatives, and the different trials to explore methods, such as Project
Based Learning (PBL). Teachers need time to re-visit their own perspectives and experiment in their
own classrooms. At this level, it is expected that PBL is becoming a powerful and versatile pedagogical
approach that will eventually lead to the birth of student-led innovative projects. Community building
tools are key elements at this stage. They support relationships and alliances within schools and
between schools and local players, help localization of the success experiences (best practices turned
into local projects), and understanding of how structures, hierarchies and learning cultures will adopt
the change. Here, teachers and students adopt well-designed educational practices and foster their
use and spread (over to other colleagues initially), in order to facilitate the incubation of educational
innovations and communities of practice. The teacher has to reflect on the organizational change and
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learning cycles for implementation. Finally, the teacher should contribute back to his/her community,
resulting in new collaboration and networking. Novel learning practices and educational experiences
must foster to search, reflect upon, and create things that can be eventually delivered out of the
educational environment, exchanged and assessed with and by others in the school. The outcome of
previous educational experiences (projects, ideas, etc.) can incubate future ones that are derived from
the originals.
A school’s current needs in relation to innovation and openness will be assessed by looking into certain
relevant strengths and weaknesses. The proliferation of online communication and, therefore, of
online communities has offered a number of further advantages to peer learning and teacher
professional development. These include the tackling of time limitations in traditional training, the
offering of both synchronous and asynchronous engagement and the equal participation of all
community members (again, as opposed to traditional instructive training) that increases the
democratic character of this particular context. Above all, online communities offer access to both the
latest educational technology (such as web 2.0 tools), as well as to useful insights on how to best
implement them through best practices that peers are willing to share with their colleagues. R4C will
facilitate the building of various forms online communities (school, thematic, international, etc.) to
support teachers to create, use and share digital resources relating to science student projects with an
emphasis on social responsibility Communities that focus on particular RRI principles and how to
incorporate them into the school culture both at the initial phases of Stimulation and Incubation, as
well as at more advanced levels are of great importance and will serve the R4C general strategy of
school opening up.
6.3.2

Introducing openness and e-maturity to competent schools: from essential change to
acceleration

These schools have strong capacity to innovate, they are implementing local projects and activities but
they are operating in isolation and usually they are missing numerous opportunities to integrate
external resources to their plans and programmes. Communities of teachers are operating at local level
while the content and the material produced are not shared with external communities. The
implementation of a School Development Plan is valid here. It could be a helpful tool for the school
management who has to be committed to change to initiate a series of activities that will help the
educational staff to realize the added value of the innovation process. The introduction of the R4C
tools (authoring environments, training academies, tool-kits for leaders, teachers and parents) could
help schools to develop to incubators of innovation. Attention is given to exploiting knowledge
management techniques (sharing what is known within the participating school communities) and
synthesizing evaluation and accelerating diffusion within national agencies (to reach more users).
Insights from the use of data from the school communities, the development of the teachers’
competence profiles, the content that was created and delivered locally, the interaction of the
communities and their members will create a unique data base for future recommendations and for
the identification of best practices. R4C will propose initial scenarios for the introduction of the R4C
approach in the participating schools while schools will be encouraged to create networks. Training on
the preparation of etwinning projects or KA1, KA2 Erasmus+ mobility and school based projects
applications could be a nice process to introduce schools in the international cooperation field while
at the same time significant resources could be allocated to the PD programme of the school.
Innovative School Practices (R4C accelerators) could also be helpful here supporting innovative schools
to develop their ideas to new localised projects that could provide new solutions for the school and its
community, for bringing the gap between formal and informal learning settings and creating new
opportunities for personalisation at different levels (student, teacher, school). The National
Coordinators will support the design and development of the new localised scenarios and will provide
a framework for the implementation of large scale projects (beyond the school) and activities in the
participating schools. The partners are already implementing such activities in both formal and
informal settings.
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6.3.3

From innovative schools to RRI-enriched learning ecosystems

In this category schools have well established innovation plans; they have already introduced a culture
of sharing while they have well established cooperation with other schools and with external
stakeholders. The R4C strategy for these schools is to emphasise on the integration of the RRI and
School Innovation culture in the school setting. The role of research and innovation (R&I) involves
every key stakeholder (including policy‐makers, researchers, industry and commerce, science
educators, and civil society organizations as well as the public at large). R4C strategy development here
foresees a series of tools that guide the introduction of RRI in different educational organizations both
in formal and informal learning sector (developed by RRI Tools CA). It will offer a handbook for school
teachers (along with a series or self‐reflection tools) with the main aim of accommodating RRI practices
in schools, and particularly in the teaching of STEM disciplines (science, technology, engineering and
mathematics). RRI principles are close to many aspects of innovative teaching methods. The way from
innovative school to RRI learning common can be done through a number of pedagogical methods
such as inquiry based learning, structured research school projects or through reflections on ethical,
legal and social aspects (ELSA) and basic socio-scientific issues (SSI) based on a range of inspiring
resources for designing and implementing class activities are included (RRI-Tools, 2016).
Aside from the tools mentioned in the previous sections that will be also employed to school level, a
more advanced tool will be implemented at this level to support the development of more advanced
development plans for the participating schools. This tool is the R4C School Innovation Planning
Recommender System which will provide recommendations to school leaders for strategic holistic
school improvement. These recommendations will be produced by utilizing rule-based inter-relations.
Furthermore, these recommendations will be aligned with the typical elements of the School
Development Plan and/or the schools’ European Development Plan in order to support school leaders’
planning. More specifically, examples of recommendations to be provided can include:
▪

▪

▪

▪

Recommendations on specific RRI principles to be incorporated into the School Development
Plan and recommendations regarding particular accelerators that are relevant to local social
issues. In this context, the accelerators will align local challenges facing the community that
hosts the school with particular science education scenarios and the ability of the school and
its community (teachers, students, etc.) to take up such tasks. Recommendations on the
development of effective cooperation with organizations like universities and research
centres, informal learning centres (e.g. museums and science centres), enterprises, industries
and the local communities.
Recommendations of potential partner schools with similar (or complementary) profiles so as
to support collaborations and mutual improvement. Such activities are heavily supported in
the European context within a range of initiatives, including ERASMUS+ staff mobility (e.g.,
teaching staff shadow teaching), eTwinning (e.g., joint teaching projects) and ERASMUS+
strategic partnerships (e.g., teaching staff formal training activities).
Recommendations of professional development courses to meet the specific competence
needs of the teaching staff. This recommendation type will match the competence profiles of
teaching staff and the descriptions of professional development courses in terms of
competences they cultivate so as to identify targeted training opportunities.
Recommendations regarding improvement of the use of ICT in the teaching practice (i.e.,
educational designs) employed in the school. This recommendation type could analyze the
educational designs used in the school in terms of the level/type of ICT exploited and generate
potential recommendations for enhancing this level in case of low ICT use. Additionally, these
recommendations should also take into account the teaching staff ICT competence profiles, so
as to provide personalized suggestions that the teaching staff will be competent to employ
Recommendations of educational designs. This recommendation type could suggest
educational designs employed in one school to the teaching staff of another school, based on
the similarity of school innovation profile. In that way, teaching staff will be able to select
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educational designs which have been successfully employed in schools with similar innovation
profile to their own (Sergis & Sampson, 2016). Furthermore, these recommendations should
also take into account the teaching staff ICT competence profiles, so as to provide personalized
suggestions that the teaching staff will be competent to employ.
The recommendations will be provided to the interested school leaders in the form of school
innovation actions The school leaders will be able to explicitly define which recommendations they
actually implemented, so as to (a) provide a means to validate the recommender system’s impact on
school improvement and (b) provide a means to build open school pathway templates. These
templates will be formulated based on the specific actions that schools implemented (supported by
the provided recommendations) towards improvement and could be shared for streamlining the
adoption from other schools with similar initial profiles. This kind of open innovation streamlining is
highly required to replicate successful innovation development in a wider scale.
The accelerators that will be adopted at this level will have all the qualities of complete scenarios
guiding student-led projects. However, and since in these cases we are dealing with school that are
innovative and generally open, the basic ingredient is a set of the most up-to-date RRI guidelines
supporting schools not only to study and incorporate local issues into their science teaching to attempt
a long-lasting impact in their communities. In this context, Gender equality is not only a principle that
must govern the schools profile and/or science teaching for example (female role models in science),
but must a fundamental element of increase collaborations with parents, local groups, business, etc.
in which (the collaborations) the school plays a pivotal role in the offering solutions and tools to
stakeholders to improve their own uptake of such a principle. In other words, these schools with these
types of accelerators will be in a position to enlighten, train, support through their own projects local
stakeholders in need of such change.
6.3.4

Reinventing schools: forward looking scenarios and future classrooms

The aim of R4C for proposing strategies for schools that have already achieved a high level of openness
in their operation is twofold. The first one is that we are considering sustainability as a route to the
future. The R4C School Innovation Model put emphasis on creating viable change to school settings
that lasts and expands. The R4C School Innovation approach aims to create strong school networks
which are ready to share their experiences with others. The second reason is that education systems
simply must evolve. Three words sum up the change that has to happen: experimentation, independence,
and sharing. Schools must then be given the freedom to test, assess the experiments, abandon those which
fail or are too costly, learn lessons, and disseminate and reproduce the successful ones on a larger scale. The
schools that have manage to achieve the higher levels of openness have to act as drivers of this change. And
they will need significant support to play this crucial role.
The R4C approach (along with the support mechanism which will be in place) will facilitate the
development of school networks with these schools as core nodes and reference points. Sustainability
in this context does not simply mean whether the open schooling model or the proposed approaches
will last. It addresses how particular initiatives can be developed without compromising the
development of others in the surrounding environment now and in the future. Sustainability is about
changing and developing the social environment. The R4C School Innovation approach is not about the
proliferation and the development of single schools; it is about creating new environments across the
system through tri-level development, at school level, at the community level and at national level.
Learning from each other concept is a very crucial point in moving this ambitious agenda forward. We
know this but need to address it explicitly with respect to tri-level reform. School cultures improve
when teachers within the school learn from each other on an ongoing basis.
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Table 3: The guiding principles of a conventional school versus an school innovation environment.

Open and e-mature schools are moving towards outcome-based education (see Table 2). Flexibility
and diversity are the main guiding principles here. The school curricula are adopted to the local needs
while the student-led projects are the norm. While the common feature in global education policy has
been emphasis on scientific literacy and numeracy with strong emphasis on structural knowledge of
systems, technical skills, and cognition in the open school environment all school subjects are
emphasized, giving equal value to all aspects of an individual’s personal development, whether they
be moral, creativity, knowledge or skills based. The current trend in the educational systems in Europe
has been consequential accountability systems for schools. Success or failure of schools and their
teachers is often determined by standardized tests and external evaluations that only devote attention
to limited aspects of schooling, such as student achievement in science, mathematical and reading
literacy. In an open and e-mature school a different direction is chosen: trust through professionalism.
A culture of trust within the education system values teachers’ and headmasters’ professionalism in
judging what is best for students and in reporting on progress of their learning.

Figure 6: The three basic principles of the Big Picture Learning Design: 1) Learning must be based on each
student’s interests and needs. 2) Curriculum must be relevant to the student and allow them to do real work in
the real world. 3) Students’ growth and abilities must be measured by the quality of their work and how it
changes them.

A very interesting initiative that is being implemented the last two decades in US is the Big Picture
Learning initiative (http://www.bigpicture.org/). Big Picture Learning has worked to put students at
the center of their own learning. Today, hundreds of Big Picture Learning network schools in the US
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and around the world work together and in their communities to reinvent and reshape education. Each
student at a Big Picture Learning school is part of a small learning community of 15 students called an
advisory. Each advisory is supported and led by an advisor, a teacher that works closely with the group
of students and forms personalized relationships with each advisee. Each student works closely with
his or her advisor to identify interests and personalize learning. The student as the center of learning
truly engages and challenges the student and makes learning authentic and relevant. Each student has
an internship where he or she works closely with a mentor, learning in a real-world setting. Parents
and families are actively involved in the learning process, helping to shape the student’s learning plan
and are enrolled as resources to the school community. The result is a student-centered learning
design, where students are actively invested in their learning and are challenged to pursue their
interests by a supportive community of educators, professionals, and family members.
R4C has also a plan to support further such schools’ environment in this re-schooling process. Our
strategy offers a support mechanism with two main axes, a) to define and deliver a holistic framework
to support schools’ innovation profiling and development towards the re-schooling process and b) to
involve schools’ communities in a pedagogical Plug and Play approach by introducing innovative
approaches in the science curricula organization, by focusing on Big Ideas of Science.
6.3.4.1

Holistic framework to support schools’ innovation profiling and development towards the
re-schooling process
R4C will provide technical components, tools and services needed to orchestrate numerous innovative
pedagogical scenarios in the classroom. This includes web-based and tools for discussion, modeling
and problem solving of different types and in the desired variety of domains. Beyond facilitating
individual and group-oriented student activities, we will put an additional focus on supporting
“classroom information management” and supervision by the teachers relying on intelligent analysis
techniques. A primary goal is to deliver technology for the three major interfaces which are identified
to be fundamental for the re schooling process: The familiar “world to the desktop” interface,
interfaces for “ubiquitous computing” and the immersive multi-user virtual environments interfaces.
The selection and integration of the technologies will aim at the best possible facilitation and
orchestration of the learning, teaching, assessment, and change management processes taking place
in and around the envisioned classroom and school. The proposed environment will be developed
through the effective utilization of a wide range of ICT applications for educational purposes based on
a participatory methodology in which users will play a very active role in creating additional
components, through the creative use of constructionist principles and related ICT technologies. In the
framework of the project a group of innovative schools will be selected and their development will be
assessed during the implementation period. These schools will be considered as learning ecosystems
comprising three layers:
▪

▪

▪

student performance (micro level), which refers to the learning and assessment practices
occurring either within or beyond the physical premises of the school. For example, indicative
factors at this layer include the students of the school, as they engage in the learning process.
continuous teaching innovation (meso-level), which refers to the monitoring and evaluation
of the teaching staff skills and practices as well as the curriculum planning procedures of the
school. For example, indicative factors at this layer include the teachers of the school, as they
engage in the design of their daily practice.
institutional e-maturity and openness (macro level), which refers to the organizational
development processes of the school. For example, indicative factors at this layer include the
principals of the school, as they orchestrate the management of school and arrange for
systematic professional development for teachers, as well as the teachers of the school as they
contribute in formulating a school culture and a strategic vision with the principals.

Therefore, in order to robustly monitor and develop the level of school innovation, it is essential to
create holistic School Innovation Profiles based on educational data from all layers and exploit these
profiles to support the leadership team to engage in data-driven strategic innovation planning.
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6.3.4.2 Pedagogical Plug and Play: Focusing on Big Ideas of Science
In the open schooling approach, the main aim is to equip students with the ideas they need for dealing
effectively with science-based questions and decisions in their daily lives. Yet it leaves open the
questions
of
whether
the
big
ideas
of
science
(http://www.inspiringscience.eu/competition/resources) conveyed through studying the natural
world in school should be the same as those created through the activity of scientists. In the R4C
approach, it is obvious that they should be the same. Otherwise a disastrous gap would open up
between ‘school science’ and ‘real science’. But what about the advances made by scientists working
at the frontiers of knowledge in almost every domain of science – for instance using the Large Hadron
Collider (LHC) at CERN or the BIOSPHERE 2 infrastructure to explore conditions at the time of the “Big
Bang” or to prepare future missions to environments like Mars – which depend on complex knowledge
surely far beyond school students? These investigations may well lead to new ideas about the origin
of the Universe and what determines the conditions of life.
The proposed accelerators document that although the route to creating and testing new ideas may
involve some extremely complex technologies to collect relevant data, the underlying ideas are not
necessarily too complex for school students. As often happens, once identified, ideas can seem very
obvious. Even phenomena studied in the LHC and in space missions are understandable at some level
by someone who has understood that “all material is made of very small particles” and that ‘Earth is a
very small part of the universe” while the “processes occurring influence the evolution of our planet”.
The R4C approach is proposing for these cases an organization scheme for the curriculum organization
that will help teachers to introduce to their classrooms long-term educational projects that reflect the
big ideas of science, expressed in ways appropriate to students at various stages in cognitive
development. In this context the selected tools and resources will be classified following a list of big
ideas of science. Defining a relevant set of big ideas and positioning online resources and applications
on this set will be a major pedagogical innovation even for the schools which have achieved the open
schooling status. Furthermore, during the R4C implementation, students will be able to create learning
spaces in such a way that they are modular enough to be easily included, that they are adaptable so
that they can be adjusted to a certain extend to the curriculum, and that they are tagged with
appropriate metadata so that students can find the online applications that fit their needs. These
actions will be based on curriculum analysis that will be carried out in the project.
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7

Conclusion

R4C will organize and coordinate large scale pilots with schools to evaluate the effects of, and
systematically validate the proposed approach by implementing numerous activities and exploiting
at the same time the opportunities offered by major ongoing initiatives and reforms, in Greece,
Portugal and Italy. The project will be implemented with a bottom up approach in 300 primary and
secondary school, in urban as well as in rural areas while the sample for the validation of the proposed
approach will consist of 1,500 teachers and 15,000 students.
This document consists of a comprehensive implementation plan, focusing on the methodology and
the application of a number of holistic strategies that will help participating schools improve, reinvent,
supplement and transform by incubating and/or accelerating innovation. These strategies are detailed
action plans based on a collection of activities, tools, procedures, organisational and policy guidelines,
etc. They cover a range of educational and organisational needs of schools at different ICT and
innovation levels considering their distinct needs, barriers and challenges. The guidelines for the
development of these strategies are offered by the School Innovation Model. Of great importance in
this task is guiding the partners in the piloting countries, who will be responsible for adapting the
implementation plan to suit local needs, to conduct a precise matching of types of schools. Pilot
schools (and their data) will be drawn from the pool of 2500 schools in the OpenDiscoverySpace
platform and will be supplemented (if necessary) from additional schools from the participating
countries, following the recommendations of the local partner. The R4C implementation will cover a
wide variety of schools including digitally mature and open schools, schools in need of intervention at
the incubation level, large city schools, rural and remote schools.
R4C aims to implement the R4C School Innovation Model (WP1) in 300 schools in Greece, Italy and
Portugal by organising a series of activities and trainings, according to the various localised
implementation plans, in order to create the necessary conditions for the validation work that will be
implemented in parallel. The schools will perform two self-reflection exercises assessing their ematurity and their openness in a 12-month period. In this time interval (between the two
measurements) the R4C project will support the school heads and the teachers of these schools to:
▪ Implement the R4C School Innovation Model, which will define the specific elements to depict
innovation their schools,
▪ Use the R4C School Analytics Framework¸ which will define a) the specific educational data to
be collected for each school layer (organization, teacher and student level) and b) the methods
for combining them towards updating the school innovation profile.
▪ Use the R4C School Innovation Profiling Tool, which will provide the mechanisms for
populating, updating and visualizing the School Innovation Profile.
▪ Use the R4C School Innovation Planning Recommender System, which will capitalize on the
school innovation profile so as to generate holistic recommendations for school innovation
strategic planning and development.
Through this large scale experiment the R4C project aims to demonstrate that the use of the selfreflection tools holds a great potential for the schools’ development. It is expected that 1,500 teachers
and 15,000 students will take part in this large-scale pilot effort.
Finally, this document emphasizes on the tools and strategies that R4C will set in place to support the
participating schools to develop a School Innovation culture taking into account their initial level of
openness and e-maturity, the local conditions as well as the national reform efforts in place. It aims to
form a reference document that defines in practical terms for the national coordinators, the school
heads and the individual teachers, a) the package of the R4C supporting services and b) the tailored
R4C Strategies to support the local schools as they transform themselves into open schooling
environments.
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Annex I

School Development Plan
xx/xx/xxxx
NAME OF THE SCHOOL
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1. School details
Name of School:
..…………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………
School website/email:
..…………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………
Address:
..…………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………
How many students does the school have?
..…………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………
How many teachers does the school have?
..…………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………
How many teachers will be involved in R4C activities?
..…………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………
Names of teachers participating in R4C:
..…………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………
E-mail addresses of teachers participating in R4C:
..…………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………
Name of teacher who facilitates the team:
..…………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………
E-mail address of teacher who facilitates the team:
..…………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………
Name of school principal:
..…………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………
How many students will be involved in R4C activities?
..…………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………
Ages of participating students:
..………………………………………………………………………………………………………………………………………
………………………………………………………………………………………………………………………………………
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2. Insight – Where are we now
Where do you think your school stands regarding the following school characteristics on
innovation? Please have in mind also the Self Reflection Tool that you have filled in.
The school as an evolving learning ecosystem
1. Does your school set up broad and inclusive consultation processes, to build trust and
enhance support for changes?
2. Does your school consider regional or local partnerships to stimulate school development
or support the implementation of specific changes?
3. Does your school create opportunities to take on additional roles to classroom teaching, at
school (coordinating roles; support to colleagues, including mentoring, professional
development, involvement in school development, (international) project work,
extracurricular activities, co-operation with external partners)?
4. Does your school create partnerships between schools and higher education institutions,
focused on research, creating collaboration between theory and practice (involving both
teacher education providers and faculties of educational science);
5. Does your school promote gender equality (teacher addressing classroom dynamics,
teacher debunking students’ stereotypes)?
6. Does your school effectively engage parents?

How do you plan to address these issues through your participation in the R4C activities?
..………………………………………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………………………………………
…………………………………………………………………………………………………………………………………………………………

……………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………
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Teachers as professionals, professional development and collaboration
1. Does your school encourage and support collaboration among staff for teaching (e.g. team
teaching; sharing of teaching resources) and staff learning?
2. Does your school consider cross-school networks and digital platforms to support (a culture
of) collaboration in the teaching profession?
3. Does your school support a culture of collaboration by avoiding situations that could
encourage counterproductive competition between individuals?
Encourage links between schools and providers of teacher education;
4. Does your school support Continuing Professional Development for school staff, with a
preference for a broad, open and inclusive concept that is operational at the same time
(including formal, informal and non-formal forms of professional learning)?
5. Does your school consider making CPD an obligation/explicit duty, and allocating working
time to it?
6. Does your school create opportunities for/encourage/support school staff to engage in
school-to-school networks to share expertise and teaching resources, spread innovation or
support school development?

How do you plan to address these issues through your participation in the R4C activities?

..…………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………

Does the concept of school innovation and openness resonate in the practices described
above?
..…………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………
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Does the national educational system and its regulations allow autonomy to your school to
develop as a learning organization?
..…………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………
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3. Vision – Where do we want to go
How do you expect the school characteristics, regarding a School Innovation Culture, will
change through your participation in R4C?
Collaboration with non‐formal and informal education providers, enterprises and civil
society enhanced
..…………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………

Schools as agents of community well‐being
..…………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………

Partnerships that foster expertise, networking, sharing and applying science and technology
research findings and that bringing real‐life projects to the classroom
..…………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………

Effective Parental Engagement
..…………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………
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……………………………………………………………………………………………………………………………………………

Teaching science for difference: Gender Issues
..…………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………

How might you explore these ideas further and develop your school as a learning
organisation?
..…………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………

How do you expect to apply the four P’s characteristics in your activities through your
participation in R4C?
Placed: The activity is located, either physically or virtually, in a world that the student recognizes
and is seeking to understand.

..…………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………

Purposeful: The activity feels authentic, it absorbs the student in actions of practical and
intellectual value and fosters a sense of agency.

..…………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………
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……………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………

Passion-led: The activity enlists the outside passions of both students and teachers, enhancing
engagement by encouraging students to choose areas of interest which matter to them.

..…………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………

Pervasive: The activity enables the student to continue learning outside the classroom, drawing on
family members, peers, local experts, and online references as sources of research and critique

..…………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………

According to the Self Reflection report your school is in a specific status and there were
recommended specific strategies and activities to follow. Which activities (though the OSOS
accelerators) are you going to use? Why did you choose it? How are you going to adapt it to
the needs of your school?
..…………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………
……………………………………………………………………………………………………………………………………………
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