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Executive summary 

This document is a guideline for schools on how to become open and e-mature, so as to make 
them able to reflect on the challenges of the XXI century. 

Chapter 1 introduces the subject by putting the school in the position of a wanderer who 
wants to get from one point to another in the globe, and needs a roadmap or route plan that 
helps the school community  navigate towards its goal. As a first step the wanderer needs to 
locate the position, so a GPS device might help. The analogy of the GPS here is the R4C Self 
Reflection Tool. Then the wanderer needs a kind of a roadmap, that indicates which way to 
follow and the intermediate points along the route until the targeted location. This is the 
roadmap. Along the way the wanderer might need some tools and services that help in certain 
points of the route to remain on the right track.  

Chapter 2 puts the subject into context: the digitally mature and open schools have the 
capability to continually renew themselves, to respond to the challenges of the ever changing 
environment, they are able to adapt. In other terms they are learning organisations. 

Chapter 3 presents a short literature survey on school development strategies and roadmaps. 

Chapter 4 is the description of the roadmap and the tools and services available for schools 
following the R4C recommended pathway to become more open and e-mature. The core 
element of the Roadmap is the application of the R4C Self Reflection Tool, which was built on 
the previously developed OSOS SRT and the Selfie Tool. 

Chapter 5 illustrates the use of the R4C approach through examples of school development 
projects implemented in the framework of R4C in different countries.  

Chapter 6 is the summary of the document. 
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1. Introduction 

Imagine you start planning your trip to get to the tip of a high mountain somewhere. 

Supposing you already have set your goal, you know the target. 

You first have to locate your present position. Then you might realise that you cannot get 
there in one step, so you have to check what are the places on the road where you can refresh 
your knowledge and orientation. These intermediate points are sometimes evident, but might 
mean crossroads where you have to decide which direction to follow, which action to take. To 
get the right direction, you always check whether you haven’t missed the right way. It is good 
to know that there are some services and tools in your backpack that you can use along the 
road to help you in determining the best way to get to the next stage. These services might 
take the form of online help that you can consult, including recommendations depending on 
which intermediate stage you arrived at or some direct and ready to use tools that 
automatically indicate the direction, like a GPS based navigation  system. 

 
Figure 1: General concept of the R4C Roadmap 

In case of the trip of a school towards openness and digital maturity the target is set: the 
highest possible level of openness and e-maturity. The actual position of the school on its way 
can be determined using the R4C Self Reflection Tool that plays the role of a GPS. Once the 
school determines its position, it already knows its own development stage, using  notations 
of the R4C project, whether the school is an Enabled, Consistent, Integrated or Advanced 
school. In whichever category it falls, the intermediate stop is the next level of openness and 
e-maturity: for the Enabled one the next step is to become Consistent, for the Consistent the 
Integrated, for the integrated, the Advanced state is the target. 
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To help the „traveller” there are services and tools that can be used in orientation and in 
planning the next steps. These tools and online services should  always be at hand, therefore, 
the „traveller”, the school puts them in its „backpack”. 

The first tool is the R4C SRT itself. Once the school’s position is determined, a SRT report is 
generated and using the School Profiling Tool  the school can populate the School Profile. 

The tool also recommends strategies, possible actions/projects for the school to help in 
planning the sustainable innovation that helps the school in getting closer to the next 
development stage. In planning the actions and projects, the tools to be used are the School 
Innovation Plan template, the R4C Strategy Recommender and the Recommended Actions 
modul offering recommended strategies and actions. With the filled in template, with the 
generated school SRT report and after consulting the recommended innovation strategies and 
actions, the school plans its next step (plan project(s)). After implementing the project(s), the 
school might update its development data in the School Profile with the results of the 
implemented actions and repeat the self-reflection step using the R4C SRT, and start planning 
the next round of improvement. 

Schools are not alone on their way to become more open and digitally mature: there are other 
schools on the same track, and schools can learn from each other and also might form 
networks to support each other. Networking and Collaboration is supported by a specific 
Community Building Tool that gives the school access to other schools in the same or higher 
development status and a list of possible development opportunities/training options for 
teachers to develop their skills and competencies.  

A highly important indicator of improvement in school openness and e-maturity is its positive 
impact on learning outcomes. Apart from the summative assessment data, indirect indicators 
of  progress  are the increased student motivation and the increased interest in science and 
technology. Therefore, data should be collected and assessed about student motivation and 
interest in science and technology. The tools in the „backpack” serving these goals are the 
SMQ Science Motivation Questionnaire and the Intrinsic Motivation Inventory. Both can be 
filled in at each stage on the road of the school to higher openness and e-maturity and can be 
taken into account in planning the next steps, refining the school innovation profile and plan. 

To generate sustainable innovation supposes a high degree of adaptability of the school to the 
changing environment. In other words, schools have to become learning organisations. This 
deliverable starts with the description of the concept of schools as learning organisations, 
followed by a literature survey about school innovation roadmaps.  Once set the subject into 
context, it is followed by describing the way that the R4C project recommends in supporting 
the participating schools to introduce sustainable innovation and to become more open and 
e-mature and above all to make them able to prepare students to respond to challenges of 
the 21st  century.   
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2. Schools as learning organisations 

Assisting schools to reflect on the challenges of the changing environment and the society 
needs continuous adaptation. Adaptation would not be possible without innovation. 
However, innovation should not be a one-off event, it should be a continuous process, it has 
to be sustainable. Continuous adaptation of an organisation means that the organisation 
routinely reacts to the challenges and adapts. In other words, it is a learning organisation. 
Applying the concept of learning organisations to the school sector gave birth to the concept 
and term of Schools as Learning Organisations („SLO”):  

OECD-UNICEF (2016)  Education Working Paper “What makes a school a learning 
organisation?” defines the term SLO as  

„A school as a learning organisation has the capacity to change and adapt routinely to new 
environments and circumstances as its members, individually and together, learn their way to 
realising their vision.” 

 
Figure 2: The 7 dimensions of school transformation to make schools learning organisations. Source: 

Schleicher, A. (2016)  

Schleicher (2016) defined 7 dimensions of school transformation to become Learning 
Organisations: 

1. Developing and sharing a vision centred on the learning of all students. 

2. Creating and supporting continuous learning opportunities for all staff. 

3. Promoting team learning and collaboration among all staff. 

4. Establishing a culture of inquiry, innovation and exploration. 
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5. Embedding systems for collecting and exchanging knowledge and learning. 

6. Learning with and from the external environment and larger learning system. 

7. Modelling and growing learning leadership. 

The European  Commission Directorate General  Education, Youth, Sport  and Culture Schools 
and  multilingualism (2018) published the output of the ET2020 Working Group Schools 2016-
18 under the title “Teachers and school leaders in schools as learning organisations” 

They set the nine following principles:  

1) EDUCATION AS A LEARNING SYSTEM: Education should be an inclusive learning system with 
a key role for teachers and school leaders.  

In school education, this system should function in an inclusive manner that respects diversity 
to ensure that no school, nor individual teacher, is isolated or is unable to participate 
effectively in the system. Regular review of the system, involving national and local 
government as well as the schools themselves, should identify and strengthen connectors 
across networks, but allow sufficient time for change to take place and be embedded. The 
system should be open and provide opportunities to engage multiple stakeholders as part of 
the process, including pupils and their families.  

2) BALANCE AND COHERENCE: Policies should aim at achieving balance and coherence across 
the system, accommodating priorities and perspectives at a variety of levels, including that of 
teachers and school leaders.  

Policies should consider national, regional and local perspectives, including those of teachers 
and school leaders. Policy action should support teachers' and school leaders' sense of 
ownership and motivation to engage with the management of change and take into account 
how these can be affected by levels of autonomy and strategies for implementation.  

3) SHARED VISION AND UNDERSTANDING: Shared vision and understanding give direction to 
the work of schools as learning organisations and to the systems by which they are supported.  

Shared vision and understanding strengthen teachers’ and school leaders’ ability to develop 
effective learning and teaching, and to collaborate rather than compete. Policies should 
enable teachers as well as school leaders to be involved in the design of new initiatives and 
reforms from the start of the process, empowering school staff to engage in leadership, to be 
innovative and take, and manage, risks. In a coherent system, where different policies are 
aligned, there should be room for experiment. Ensuring opportunities for interpretation in the 
local context will help teachers and school leaders gain ownership of the vision and its 
implementation, which in turn will feed back to, and may modify, national models.  

4) PROFESSIONAL COMPETENCES, CAPACITY AND AUTONOMY: Teachers and school leaders 
should be supported in their professional development, autonomy and growth in a continuum 
spanning all phases of their careers.  
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They should be trusted, supported and empowered as professionals who can be agents of 
change contributing to school development and who have the capacity to take responsibility 
and be accountable for the impact of their actions. Teachers and school leaders should be 
expected, enabled and encouraged to collaborate; their competences and capacities, as well 
as their autonomy and accountability should therefore be considered both individually and 
collectively, as part of professional teams.  

5) PROFESSIONAL CULTURE: Education systems should help schools develop professional 
working and learning cultures that motivate teachers and school leaders.  

It is important to foster a desire and provide capacity in schools to learn and improve together 
in order to better adapt to changing needs of learners and society. Motivation can be 
influenced by internal and external factors and should be taken into account when considering 
the recruitment and retention of staff. Collaboration, distributive leadership and networking 
offer significant potential for a professional culture that supports working and learning at 
school.  

6) RESEARCH, REFLECTIVE PRACTICE AND ENQUIRY: Policies should support a culture of 
research, reflective practice and enquiry-based learning at school.  

Practice-oriented research and enquiry should be embedded along the continuum of school 
leaders' and teachers' professional development, including Initial Teacher Education. This will 
stimulate teachers' motivation and competence to engage in research with the purpose of 
informing and enabling action across the system. Researchers in schools, universities and 
other organisations should have opportunities to disseminate their work and exchange 
information and ideas 

7) SETTING EXPECTATIONS: Clear expectations for the engagement of teachers and school 
leaders can be set through standards, competence frameworks or curricula, and can help to 
define roles within learning organisations.  

These expectations can guide the provision of appropriate support, whilst maintaining a 
freedom to develop and innovate, have ownership, and stimulate collaboration within and 
across areas of curriculum and school development.  

8) SCHOOL LEADERS AND TEACHERS WITHIN LEARNING SYSTEMS: Schools leaders and 
teachers should be acknowledged and respected for their expertise and their contribution to 
developing the education system.  

They should be supported in their efforts to increase capacity to work across networks of 
schools and professionals and, as role models, add to the development of the school as a 
learning organisation through their own endeavours as learners.  

9) LEADERSHIP COMPETENCE: Systems should provide opportunities for school leaders and 
teachers to develop leadership competencies that support them in strategic thinking and 
planning.  
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Teachers and school leaders should be inspiring and be able to set priorities for self and others. 
They should be able, and enabled, to identify their own needs and opportunities for 
professional development, and to lead others in reflective practice as part of the process of 
change.  

The school improvement concept of the R4C project can be regarded as a practical application 
of the SLO concept with specific and concrete aims with regard to school openness and digital 
maturity. The activities implemented in the participating schools are based on the essential 
features of creative learning and contribute to making the school a learning organisation. With 
respect to openness the immediate predecessor of the R4C project follows the pionnering 
work of the Open Schools for Open Socities project. As far as digital maturity is concerned, it 
also fits in the framework of the Digital Education Action Plan. 

The Digital Education Action Plan (DEAP) was the EU’s first framework for digital education 
(2018) 

The Policy guidelines of Commission President von der Leyen (2019) set the aim of the DEAP 
as to unlock the potential of digital technologies for learning and teaching and  
to develop digital skills for all. It gave the Mandate to Commissioner Gabriel to update the 
DEAP. The result was the New Digital Education Action Plan (2021-2027), a vision for high-
quality, inclusive and accessible digital education in Europe. 

In the new Digital Education Action Plan there are calls to action:  

• for stronger cooperation at European level to learn from the COVID-19 crisis, during which 
technology is being used at an unprecedented scale in education and training, and  

• to make education and training systems fit for the digital age 

The new Digital Education Action Plan foresees 14 actions under two strategic priorities:  

• Fostering the development of a high performing digital education ecosystem; and 
• Enhancing digital skills and competences for the digital transformation.  

The plan stresses the need to enhance cooperation to achieve systemic impact and identify 
sustainable solutions and the need for space for exchange to provide guidance and support 
for peer-learning and networking, building communities.  

This European initiative underlines the importance of the e-maturity dimension of the R4C 
project as well as that of the need for exchange to provide guidance and support for peer-
learning and networking, building communities.   
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3. School development roadmaps – literature survey 

3.1 Roadmaps, project roadmaps, school innovation roadmaps, school development 
roadmaps and plans 

Product Plan (2020) Roadmap Basics regards the roadmap as a strategic plan that defines a 
goal or desired outcome and includes the major steps or milestones needed to reach it. It also 
serves as a communication tool, a high-level document that helps articulate strategic 
thinking—the why—behind both the goal and the plan for getting there. 

Roadmaps are extensively used in product and project development. Special softwares have 
been developed to support project and product roadmap creation.      

The R4C project is a school innovation project aimed at making schools  e-mature and open. 
In that sense, to develop the School Innovation Roadmap we have to survey the literature of 
project roadmaps, more specifically the school development (projects) roadmaps. 

Project roadmaps provide a strategic overview of the major elements of a project. It should 
include objectives, milestones, deliverables, resources, and planned timeline. 

Project managers can use roadmaps both to communicate a project’s strategic objectives to 
stakeholders and as an ongoing reference guide to keep them on track with their project’s 
progress. Just as a product roadmap communicates the “why” behind a product, a project 
roadmap should articulate the strategic reasoning for pursuing the project (Product Plan, 
2020) 

The project roadmap provides a high-level overview of a project’s objectives, initiatives and 
deliverables (Roadmunk, 2021). 

Focusing our discussion to the School Innovation Roadmap: it is a high level document, a 
strategic roadmap to be used to communicate a school’s vision and mission, illustrating the 
key steps required to bring these two things to fruition. This roadmap should be accessible to 
every teacher and school head, and it helps to ensure that every department is collecting ideas 
and working on initiatives that align with the school’s bigger strategic aims described in this 
strategic roadmap. 

The strategic roadmap is created and elaborated by senior-level stakeholders. Strategic 
objectives are generally mapped out across a longer term (over a year or more). 

To a certain extent, School Innovation Roadmaps fall in the category of (or show strong 
similarities with) Innovation Roadmaps: Innovation roadmaps are used to map new areas for 
development opportunities, testing new ideas, tracking competitors and keeping up with 
advancing technologies. 

The Project Roadmap differs from the Project Plan: 

The aim of the project plan is to help project managers assign responsibilities and track all 
aspects of a project at a granular level. It  provides the task-level details of a project, presented 
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on a timeline. Essentially, it is primarily an internal resource for the project team to maintain 
an up-to-date view of how the project is progressing. 

While a project plan tracks each and every detail, a project roadmap instead provides an 
overview of the most important components and milestones (i.e. the big picture). It aligns 
teams on key milestones and keeps everyone on the right track. 

A project roadmap (and consequently the school development roadmap), being a high-level, 
strategic document, does not necessarily go into details about day-to-day tasks or a detailed 
view of what everyone is working on. The roadmap is designed to help the team present an 
at-a-glance view of the project’s status to other teams, such as the executive staff, investors, 
the marketing and sales departments, etc. In the school development context this refers to 
school leaders, local and national education authorities, and industry. and research partners 
as well as the representatives of the local community around, to make it more concise to 
external stakeholders. Since these tools each serve an important and different purpose, 
project managers should use both roadmaps and plans.  

However, to make it more complicated, School development roadmaps (often called School 
Improvement Roadmaps) are sometimes also  referred to as School Improvement Plans. You 
can find definitions in the literature like „A school improvement plan (SIP) is a roadmap that 
establishes the changes that the school needs to improve student achievements and shows 
how and when these changes will be made.” (School Improvement Plan , Slideshare 2012). 
We do not share this interpretation: in the R4C project we use the Roadmap as a high level 
strategis document, and differentiate it from the School Development Plan. 

 
Figure 3: School improvement process of Oregon, Department of Education (2019) 

 
The two terms are closely related, although a plan does not necessarily have a definite 
roadmap structure. In principle, roadmaps can be constructed once all stakeholders agree on 
the vision and the plan: why to invest in an effort to improve the school, what to achieve and 
how to get there. The roadmap might refer to the plan and assign a time scale, the milestones 
and branching (decision) points on the road to achieve the desired school development 
objectives. However, there is no sharp border between them, the two terms largely overlap: 
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a School Development Plan with milestones and timeline can be regarded as a School 
Development Roadmap, and vica versa, a School Development Roadmap with vision, 
objectives, deliverables and resources is the School Development Plan itself. Since in R4C the 
school development is implemented through implementing school development projects, we 
use the terms plan and roadmap in the sense used in projects:  the project plan is to help the 
school management to  assign responsibilities and track all aspects of school development at 
a granular level, while the roadmap is designed to help the team present an at-a-glance view 
of the school development  status to other teams, such as the the school heads or external 
stakeholders.   

It is widely accepted that school improvement is a cyclic, repetitive process. It also appears in 
their visual representation.  

Consequently, the school development roadmap inherits this cyclic nature as can also be seen 
in the school improvement roadmap of the London South Collegiate Institute from 2018 (see next 
section).  

3.2 Examples of School Development Roadmaps 

3.2.1 School improvement roadmap of the London South Collegiate Institute 

The improvement cycle starts with a reflection (self-reflection) to the change in student 
achievements and in the instructional practice. Following the evaluation of this reflection step 
in the planning step the school improvement goals are set. In the example the goal was set as 
„Teaching and development of metacognitive skills so that students learn how they learn and 
become self-directed in their learning”. 

 
Figure 4: TVDSB roadmap for school improvement, London Collegiate Institute (2018) 

 
In the Act phase the strategies and the success criteria are set as:   

• Identifying strategies at School /Division /Department /Classroom level  
• Identifying evidence to be collected (how will you determine effectiveness/impact)  
• Identifying required resources and professional learning 

In the Assess step they reviewed evidence in relation to success criteria. They analyse the 
outcomes or impact of the strategy. The strategy of the access step is implemented in group 
works: Department Heads are leading working groups driving the School Improvement Plan. 
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Individual teachers working on a range of assessment practices promote metacognition. Staff 
are sharing their experience and knowledge through collaborative inquiry.  Staff meetings 
provide time for collaboration and for planning  the next improvement cycle. 

3.2.2 The Iranian Smart School Roadmap 

The case study presented by Omindinia S. (2009) reported about the development of ICT 
strategic plan for smart schools in Iran.  

The goal of the project  was the development of an ICT Strategic Plan for Iran Secondary 
education (Specially High School) in order to define a roadmap for establishing a standard 
infrastructure and platform for using ICT in teaching and learning at this level of education. In 
Iran, at the time of the project a 4th five year national development plan was running. The 
qualitative goals of the government of Iran in this plan included developing e-enabled national 
services such as e-commerce, e-learning, e-health, and e-government. Based on the findings 
in the Malaysian Smart School Pilot project and its success, Iran wanted to benefit from 
customizing and applying practices of Malaysia in developing both smart schools and the ICT 
Strategic Plan for smart schools. The Smart School Pilot project and its successor, the four 
waves roadmap for converting all schools to smart schools in Malaysia were executed and 
successfully have been performed. In Iran, Smart schools efforts recently have been started 
by selecting around 100 schools in main cities of different states. This activity is based on the 
results of four sample schools that had been equipped earlier. Note that the leap from 4 
sample schools to 100 underlines the importance of community building and networking as 
well as the importance of detailed planning and documentation of every step of development. 
By visiting these initiatives and studying the latest practices of Malaysia, the author concluded 
that for succeeding and speeding up smart school development in Iran, an integrated ICT plan 
should be provided. This plan is coordinated by the Ministry of Education and other 
stakeholders such as school administrators, ICT staff and local participants to follow a 
standard, effective and efficient path for implementing smart schools.  

3.2.3 The Open Schools for Open Societies (OSOS) Roadmap 

The OSOS roadmap (Sotiriou, S. et al, 2017) aimed at supporting the diffusion of Open 
Schooling Model in schools all over Europe and was built on the observation that innovation 
is not an isolated event; it is a movement. Innovation in this context is an idea that is so well 
received that it becomes the new norm. While a single person trying something new might be 
considered an innovator, this practice does not necessarily spread throughout the entire 
system. However, if people rally around that idea, sharing their failures and successes, this 
will infiltrate all segments of the institution and develop into systematic innovation. The OSOS 
roadmap is the roadmap of implementation of the OSOS open schooling model.  

At the school level the OSOS model is based on the recognition that  the biggest barriers to 
educational innovation is not the lack of great teachers or even the access to proper tools, it 
is the isolationist structure and dispersed nature of many schools and school authorities..  

The model is built on the analogy between chain reaction in nuclear chemistry and the self-
sustaining systematic innovation.  
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In the chain reaction model there are 4 terms used: mass, density, temperature and 
reflectivity. To trigger the chain reaction you have to increase the mass, the density, the 
temperature and the reflectivity in the system. 

Mass in the OSOS model refers to the number of innovative individuals in the school. The 
more innovative individuals you have in your school community the greater the chance that 
they will influence each other. Therefore, increasing the mass helps to start the innovation 
process. 

Density means how close these innovative individuals can be brought together. If these 
innovative people never get together, the innovation chain will not start to develop. Even 
when you have the best teachers coming up with the most original ideas, a self-sustaining 
innovation is very unlikely to spread throughout the organization. The closer these people are, 
the more likely they will share their innovative ideas. Bringing the right people together in a 
closed space (increasing density) will produce considerable innovative energy. Open days, 
workshops, and other in person events are great examples of moments of increased density.  

Temperature in this context refers to the frequency of opportunities you have for teachers to 
interact with other stakeholders. Open the channels of communication and sharing in your 
community, mobilise local actors and encourage the transmission of ideas. 

Reflectivity in the school context means the ability to self-reflection and peer-assisted 
reflection . Reflective practices can help collect ideas which would otherwise „evaporate” into 
thin air. Through self-reflection and peer-assisted-reflection, innovators influence themselves 
and others around them by directing their discoveries back into the system for deeper 
investigation. 

Mass can be increased by providing unique professional development experiences for school 
staff. 

Density can be increased by connecting the school staff with stakeholder organisations, 
policymakers and the community. 

Temperature can be increased by expanding pupils’ horizons and raise their aspirations 

Reflectivity can be increased by assessing the innovative practices and providing valuable 
feedback on students’ performance while being involved in the OSOS activities. 

To support schools to become open schooling hubs a tailored package of supporting materials, 
including the OSOS Self-Reflection Tool in line with the Open School Development Plan, have 
been developed.  

The Open Schooling Roadmap was developed for a three phases period (three Academic 
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Years) while the school was trying to stimulate, incubate and accelerate the innovation 
process. The process could last longer while different factors (both external or internal) could 
act as obstacles of the process. 

The OSOS Roadmap is also of cyclic nature: starts with measuring the initial development 
status of the school using the OSOS Self-Reflection Tool, followed by recommendations and 
supported by tools for each participating schools tailored to their needs, that is the basis for 
the planning step for each individual school (Plan for Action), the implementation step (when 
schools implement their individual development projects), and the assessment step (schools 
assess their progress using again the OSOS Self-Reflection Tool). This cycle is repeated in the 
2nd phase, and eventually in a 3rd phase as well.    

 
 

Figure 5: The 3 Phases of implementing the Open Schooling Roadmap (Sotiriou, S., et al, 2017) 

You might observe that apart from the  repetitive steps (assessment, plan for action, 
empowering the change team (including the training elements), extend learning beyond 
classroom) that are necessary in each phase, there are steps along the way while the school 
gets gradually to higher and higher levels of openness: 
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• Creation of the change team  
• Establishing Culture of Inquiry, Exploration and Innovation supported by the OSOS 

Strategies 
• Promotion of Team Learning and  Collaboration (Using Community Building Tools and the 

OSOS Platform) 
• Extending Learning beyond classroom 
• Creating forward looking open school profile 
• Creating Opportunities for deeper learning 

The description of the OSOS roadmap is a set of recommendations on how to implement the 
3 phases, followed by a short chapter on how to adapt the roadmap in different school 
situations. 

Data collected by OSOS from 400 schools from 11 EU countries demonstrated that the OSOS 
approach and the OSOS Roadmap had a significant impact on the openness of the participating 
schools. OSOS has demonstrated an extremely successful journey in the diffusion of 
innovation in school settings. Recall how an Open School Culture requires schools, in 
cooperation with other stakeholders, to become agents of community well-being. In this 
framework, families were encouraged to become real partners in school life and 

school activities. Professionals from enterprises and civil and wider society were actively 
involved in bringing real-life projects in the classroom. These projects developed by schools 
forming successful networks with a taste for responsible innovation. The OSOS School Hubs 
created communities of practice to implement their innovative projects, involving numerous 
schools that progressively adopt the open school culture. 100 OSOS School Hubs have 
managed to set in motion a network of 1,200 schools in 15 EU countries. 
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4. The R4C Roadmap 

4.1 Introduction 

In the most simple terms the roadmap is a strategic plan that defines a goal or desired 
outcome and includes the major steps or milestones needed to reach it. It has to have a 
starting point, a goal and should suggest a path how to get there. Might include milestones on 
the road. In the R4C model different schools might enter the route at different points 
depending on their state of development as learning organisations, 

The School Innovation Roadmap, addressed to the school leaders is a powerful framework 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  

The R4C Roadmap uses a similar approach to the OSOS Roadmap: it is cyclic, starts with self-
reflection,  followed by recommendations and supported by tools for each participating school 
tailored to their needs. Schools plan actions called school development projects in a planning 
step, then implement their projects in the implementation step, assess their progress in the 
assessment step using the R4C Self-Reflection Tool again. 

Therefore, the R4C Self-Reflection Tool plays a central role in the roadmap. 

The R4C Self Reflection Tool classifies the schools into 4 progression clusters: 

• Enabled: Schools that are at an initial stage of incorporating educational innovation aiming 
at openness and e-maturity in the classroom and beyond.  

• Consistent: Schools that have achieved a certain level of innovation in openness and digital 
maturity through specific measures, educational ICT tools, best practices, CPD, but they still 
form 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 in openness and e-
maturity 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 schools of the future. 

The R4C Roadmap advices schools how to proceed from  

• enabled to the consistent,  
• from consistent to integrated and  
• from integrated to advanced level 
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The concept in creating the roadmap is that at first a general roadmap will be created. Based 
on the R4C Self Reflection Tool classification results, the schools step into the roadmaps at 
different stages depending on what cluster they belong to. 

There will not be adapted roadmaps for individual schools, but different schools will develop 
their own school innovation plan, and will refine them throughout the project life cycle.  

 
Figure 6: Connection and relationship of the different elements of the R4C strategy 

 

The heart of the system is the school itself, which filles in the R4C Self Reflection questionnaire 
and later implements the school based activities. Based on the findings of the R4C SRT 
summarised in the SRT report, the school can interpret its own progression level. At the end 
of the SRT report, the web tool has links to the recommended strategies and 
actions/accelerators. Based on the report, and taking into account the recommended 
strategies and actions the school fills in the School Innovation Plan template and creates its  
School Innovation Plan. Based on the School Innovation Plan and the recommended strategies 
and actions the school starts its school based pilots to enhance its openness and e-maturity 
and updates its School Profile. It is largely supported by community generated innovative 
scenarios and teacher professional development and support actions. The Roadmap is a set 
of signposts indicating the route to follow, supported by a set of use cases, training material 
and guidelines on how to implement the plan. 

4.2 Why to transform your school to a digitally mature open school hub? 

Reflection of schools to the challenges of the 21 century 

The main purpose of education is to educate individuals within society, to prepare and qualify 
them for work in economy as well as to integrate people into society and teach them values 
and morals of society (Idris, F. et al, 2012).  The 21st century education is about giving students 
the skills they need to succeed in this new world, and helping them grow the confidence to 
practice those skills (Lee-Ann Meredith, 2014). 

One of the most unquestionable groups of skills is the group of digital skills. To reflect to these 
needs, the Digital Education Action Plan of the European Commission (2020) sets the aim of 
developing basic digital skills and competences from an early age, comprising of 
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• digital literacy, including fighting disinformation 
• computing education 
• good knowledge and understanding of data-intensive technologies, such as artificial 

intelligence 
 
According to the reasoning behind the Digital Education Action Plan, more than 1 in 5 young 
people across the EU failed to reach a basic level of digital skills in 2018, and less than 40% of 
educators felt ready to use digital technologies in teaching, with wide differences across the 
EU.  
 
Openness largely contributes to the integration of the individual to the society as well as 
contributes to the community well-being. The concept of open schooling as introduced by the 
document “Science Education for Responsible Citizenship” (EU Commission Directorate 
General for Research and Innovation, 2015) refers to schools that - in cooperation with other 
stakeholders -  become an agent of community  well-being; families are encouraged to 
become real partners in school life and activities; professionals from enterprises and civil and 
wider society are actively be involved in bringing real-life projects to the 
classroom.   Partnerships that foster expertise, networking,  sharing and applying science and 
technology research findings across different enterprises are the norm in  the open schooling 
environment. 
 
The Open School culture imports external ideas that challenge internal views and beliefs and, 
in turn, „exports” its  students – and their „assets” – to the community it serves. Such an 
engaging environment makes a vital  contribution to its community: student projects meet 
real needs in the community outside of school, they are  presented publicly, and draw upon 
local expertise and experience. The school environment fosters learner  independence – and 
interdependence – through collaboration, mentoring, and through providing  opportunities 
for learners to understand and interrogate their place in the world. An Open School 
Culture  recognises the important part that students can play as peer enquirers / researchers 
and welcomes their active  involvement.  
 

4.3 What to achieve? The desired target state  

The target state is the e-mature and open school hub strongly integrated to its local 
environment and being a member of a network connecting schools in different openness and 
digital maturity levels.  
In the R4C approach, innovation is understood in terms of a school’s pathway  to digital 
maturity (e-maturity), as well as a school’s  pathway to openness.  
Digital maturity refers primarily to the digital skills and competences of the teachers, their 
skills to use ICT tools in education, and to the digital infrastructure of the school.  
 
Openness is ment in two different contexts:  
• openness inside the classroom and  
• openness towards the school environment.   
 
The former means opening up for creative learning, including exploration, dynamics of 
discovery, student-led activity, engagement in science 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.  
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The later is demonstrated in the relationship of the school to external stakeholders, in parental 
engagement, in fostering the well-being of its community as a whole, in its ability to combine 
the delivery 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.  
In the ideal case, schools will sooner or later get to the „advanced” status. However, in our 
dynamically changing world, the feachers of the target state are also changing. The real aim is 
to generate a sustainable innovation process that helps schools to enter on a higher 
progression level of e-maturity and openness so as to be able to reflect for the challenges of 
the 21 century. 

4.4 How to get to the target state? Activities leading to the target 

Schools should continuously adapt to reflect the challenges of the changing environment and 
the society needs. In other words, the schools have to become  learning organisations.  
Adaptation needs innovation, innovation needs creativity. Creativity is the ability to create  
new things. Although creativity can not be learned, but can be supported, maintained and 
fostered by implementing creative projects. 

The activities that are implemented in the participating schools are based on the essential 
features of creative learning and contribute to making the school a learning organisation.  

These elements support creativity as a generic element in the processual and communicative 
aspects of the pedagogy and proposing innovative teaching strategies that offer students high 
participation and enable them to generate highly imaginative possibilities. 

To some extent, the R4C framework builds on the main principles of the Responsible Research 
and Innovation process: learners’ engagement, unlocking their full potential, sharing results 
and providing access to scientific archives, designing innovative activities for all. 

Based on the above, the R4C school development model promotes a series of educational 
activities in the form of real- life projects that utilize innovative ideas and creativity and 
empowers students to actively engage themselves in the learning process. 

Activities (and projects based on these activities) should improve the conceptual 
understanding in various scientific topics. It is therefore intended that the educational 
practices and strategies presented allow science educators and specifically late primary and 
early secondary school teachers to identify creative activities for teaching science.  

Furthermore, the proposed pedagogy aims to enable teachers to either create new creative 
activities or to properly assemble parts of different educational activities into interdisciplinary 
learning scenarios.  

In orfer to foster openness R4C builds on the OSOS project framework. The OSOS model 
suggested what a science classroom and a school as an organization needs to offer to become 
more engaging in itself, and that the proposed curriculum and activities had to satisfy 4 
important criteria:  

• the curriculum (and the activities connected to it) should be placed-based, 
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• the activities (and the projects built on these activities) should be purposeful, the teaching 
and learning has to be passion-led  

• the learning process should give pervasive opportunities for research and constructive 
challenge 

Using these four criteria the teacher can create a checklist to ensure that the learning design 
applied will contribute to the openness of the school as well as to the openness of the 
student’s mind. 

The learning design should support activities that are  

Placed: The activity is located, either physically or virtually, in a world that the student is 
familiar with, recognizes and is seeking to understand. Understanding the connection of the 
activity with the environment the student lines in helps to safely achor the resulting 
knowledge to the real world.  

Purposeful: If the student feels that the activity is authentic, it absorbs the student in actions 
of practical and intellectual value and fosters the development of a sense of agency.in the 
student’s mind 

Passion-led: If the activity builds on the outside passions of students and teachers alike, it has 
the potential to enhance their engagement in the activity by encouraging students to select 
areas of interest which matter to them. 

Pervasive: Pervasivity means in this respect that the activity has the potential to enable the 
student to continue learning outside the classroom, drawing on family members, peers, local 
experts, and online references as sources of research and critique. 

Such curriculum and activities were planned and implemented by the schools adapting the 
R4C model to enhance their level of openness by eventuel involvement of representatives 
from educational providers, industries, civil society associations and the students themselves. 
The activities used in the project promote collaborations and the opening up of the classrooms 
to the society. The participating schools include both primary and secondary education level 
and activities were selected and adapted accordingly to fit the different levels. 

To foster e-maturity the starting point is the school report based on the R4C Self Reflection 
results on management, process as well as teachers’ professional development level.  

E-maturity can be assessed and consequently has to be developed in all levels. For example at 
Management level plans should be developed to strengthen  teachers' digital competencies 
(including digital teaching and digital pedagogic competencies). At Process level the learning 
process should be adapted to the digital environment, including digital methods in formative 
and summative assessment and practice, or quality assurance using the affordances of the 
digital environment, at Teacher’s Professional Development Level using the potentials of 
collaborative and in-practice learning of ICT competencies as well as enrolling the staff in ICT 
competency development courses like methods to create e-.learning material for different e-
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learning platforms, etc. The methods can be various, and the impact should be reflected in 
the next round of filling in  the R4C SRT questionnaire.   

4.5 Which route to follow? Phases, Stages and Milestones 

Stages built on the analogy of the chain reaction leading to the target state are 

1. Self assessment – The school assesses school openness and e-maturity.using the R4C SRT.  
Result: awareness of the school leadership of the actual state of the school with respect to 
digital maturity and openness. An SRT report is generated, the school is classified in one of 
the clusters (Enabled, Consistent, Integrated or Advanced). Result: R4C SRT report 

2. The school consults the School Innovation Planning Recommender System and the R4C 
Strategies, and selects the appropriate actions/plan the relevant projects to implement the 
School Development Plan. Result: Innovative actions /projects planned 

3. The school fills in the School Development Plan Template,  Result: School Development Plan 
4. Using the School Innovation Profiling Tool and the SRT report an initial school profile is 

developed. Result: School Profile  
5. Students fill in the SMQ questionnaire and the Intrinsic Motivation Inventory to assess 

student motivation and interest at the start of implementation. Result: Student attitudes 
assessed 

6. The school creates the change team by using the Community Building Tools, the R4C 
Platform and empowers the change team with training and using peer learning. Result: 
Change Teams created and empowered, ready to act on different aspects of school 
improvement described in the School Development Plan and in the Actions.   

7. Implementation of activities according to the School Development Plan. 
8. Students fill in the SMQ questionnaire, the IMI and the R4C SRT again 
9. The school collects feedback from the implemented activities 
10. The school refines the school profile by repeated use of the School Innovation Profiling 

Tool and the SRT report. Result: Refined school profile 

Table 1. Ten steps of the School Innovation Cycle in the R4C model 

Step Action Tool Result 

1 Self assessment R4C SRT R4C SRT report. School classified 
as Enabled, Consistent, Integrated 
or Advanced 

2 Planning 
activities/projects 

School Innovation 
Planning Recommender 
System 

Innovative actions/projects 
selected/planned 

3 Planning school 
innovation 

School Development 
Plan Template 

Filled in School Development 
Template 

4 
School profiling School Innovation 

Profiling Tool 
Initial School Profile  
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5 
Assessment of student 
attitudes at start of 
innovation 

Science Motivation 
Questionnaire and 
Instribónsic Motivation 
Inventory 

Student attitudes are assessed 

6 
Create and empower the 
change team, with 
training, peer learning, 
etc. 

Community Building 
Tools, R4C Platform 

Change team created 

7 
Implement 
actions/projects 

Various staying at 
disposal of the school 

Innovative projects implemented 

8 
Assess the impact by 
repeated filling in the R4C 
SRT and the student 
questionnaires 

R4C SRT, SMQ, IMI School progress assessed, new 
SRT report generated, new 
knowledge about student interest 
and motivation 

9 
Collect feedback from the 
implemented activities 

Different monotoring 
tools can be used 

 Feedback Collected 

10 
Refine the school profile  School Innovation 

Profiling Tool 
Refined school profile 

 Parallel with the large scale pilots the consortium has developed a strategy to evaluate the 
effects of, and systematically validate the proposed Innovation Model. The evaluation of the 
project impact focuses on the effects (wished and unwished) and barriers (using the schools 
performance in a 12-month cycle of pre- and post-evaluation of their e-maturity and openness 
as a reference) related to certain aspects in the participating schools, namely  

• the 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.  

4.6 How to support the schools in their journey? Resources and tools 

The R4C tools support the schools (school heads and the teachers of the school)  throughout 
their journey to make their school digitally mature, open school. 

The tools and resources created to support the school are 

• The School Profile and Analytics Framework 
• R4C Self Reflection Tool  
• School Innovation Profiling Tool that will provide the mechanisms for populating, updating 

and visualizing the School Innovation Profile. 
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• School Innovation Planning Recommender System which will capitalize on the SRT report 
so as to generate holistic recommendations for school innovation strategic planning and 
development. 

• The School Development Plan Template 
• The SMQ and the IMI 
• The School Innovation Support Mechanism 
• Community building and supporting services  
• R4C webtool 
• R4C Educational Design and Authoring Tools 

 

4.6.1 The School Profile and Analytics Framework 

The school profile and analytics framework is built on the School Innovation model. There are 
3 layers and 3 levels defined in the model. 

The 3 layers are: 

micro layer: student performance 

meso layer: continuous teaching innovation 

macro layer: institutional e-maturity and openness 

The 3 levels of school development happen at 

• process level 
• management level 
• teacher’s professional development level 

The R4C School Profile and Analytics Framework defines  

a) the specific educational data types to be collected from different layers of the school 
(student performance (micro layer), continuous teaching innovation (meso-level), and 
institutional e-maturity and openness (macro layer),  

b) the methods for exploiting these educational data towards building individual School 
Innovation Profiles, i.e. the manner in which these data can be used (individually or in 
combination) in order to populate the school innovation profile.  

Educational data analytics to support teaching and learning can be classified into three main 
types:  

• Learning Analytics,  
• Teaching Analytics and  
• Academic Analytics. 
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In order to populate school innovation profiles, the fields of Teaching, Learning and/or 
Academic Analytics will be utilized to arrive at an overarching School Analytics framework 
towards providing holistic decision support to school leaders across all school layers. 

The data types collected depend on the layer they come from.  

Data types to characterise the micro layer arestudent data in aggregated form (e.g. 
assessment scores) 

Data types of the meso layer are: 

• Teaching staff demographics and competences 
• Teaching staff educational designs (teaching practice) 
• Teaching staff level of participation in (formal or informal) professional development 

Data types of the macro layer are: 

• School Infrastructure and resources management 
• Institutional openness. 
• Institutional e-maturity 

The use of this data supports the transformation of the school into an open and e-mature 
learning ecosystem through a self-reflection process: 

• Gather Data: Where are we now (status) and where do we want to be? 
• Study/Analyze: What did the data/information we collected tell us? 
• Plan: How do we organize our work so that it aligns to our goals and resources? 
• Do: What strategies and action steps do staff members need to implement to meet the 

goals? 
• Gather Data II: Where are we now (status) and did we reach our goals? How effective 

were the strategies and action steps we implemented? 

 

Figure 7: Data collection and use in the self-reflection process 
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The description of the school analytics framework describes the tasks  the school analytics 
framework should monitor: 

• Learning Process Monitoring. This task relates to the monitoring of the learning processes 
that occur at the student performance (micro) level.  

• Learning process Evaluation. This task relates to the utilization of the data from monitoring 
the learning process and their analysis towards designing actions for improvement of the 
teaching and learning processes of the school.  

• Learner Performance Monitoring. This task relates to the disaggregated (for the student 
performance level), as well as aggregated (for the continuous teaching innovation level) 
data related to the learners' academic performance 

• Learner Performance Evaluation. This task mainly relates to the assessment of the learners' 
academic performance based on the data collected from monitoring their progress and 
actions during the learning process (both within and beyond the physical premises of the 
school). This evaluation could be diagnostic, formative and/or summative and generate 
corresponding feedback loops 

• Curriculum Planning. This task relates to the identification of issues related to the existing 
curriculum and the actions towards remedy 

• Teaching Staff Management. This task relates to the monitoring and management of the 
teaching staff of the school in terms of both teaching performance (e.g., through the 
monitoring of the teaching processes and the related competences of the teachers) as well 
as operations (e.g., attendance, demographics and payroll) 

• Teaching staff Professional Development. This task relates to the identification of potential 
shortcomings in the teaching staff's competences and the organization and promotion of 
appropriate professional development opportunities to alleviate.  

• District Stakeholder Accountability. This task relates to formulating and sustaining 
communication channels with interested stakeholders of the school in order to allow for 
capturing their own feedback loops towards capturing the level in which they affect the 
school System's level of emergence. 

• Infrastructural Resource Management. This task relates to the monitoring and 
management (e.g.,monitor, maintenance, procurement) of the infrastructural assets of the 
school, such as hardware and software equipment 

• Financial Resource Management. This task relates to the monitoring and orchestration of 
the financial aspects of the school, such as budget formulation, accounting tasks and 
external funding 

• Learner Data Management. This task relates to the overall management of learners' data, 
such as demographics, tuition fees and prior academic background. 

To characterise the institutional e-maturity and openness level, the focus of data collection 
should be on three levels of improvement of the school’s organizational change 
(performance), 

• the Management Level,  
• the Process Level and  
• the Teachers’ Professional Development Level. 
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Management Level: This level refers to the school management. It describes how the school 
works or should work following the specific strategies, setting goals, developing a common 
vision, monitoring the overall process, introducing reflective procedures and adopting the 
strategy based on the feedback received as well as managing the resources available. 

Process Level: This level refers to the processes and the activities that the school is 
implementing in the framework of the project and beyond. In this level the project team will 
monitor if the school is using the proposed pedagogical methods and the community building 
tools offered by the project. The outcomes of the assessment here could also inform the 
project team on how to develop services that could facilitate the school transformation 
process more effectively. 

Teachers’ Professional Development Level: This level refers to the opportunities for 
professional development (PD) that the school as an organisation is offering. The project team 
will examine if these PD activities are focused and systematic, if innovative approaches are 
used, if the school is taking advantage of external opportunities like the ERASMUS+ and 
eTwinning programmes to secure funding for teachers PD, if the knowledge gained through 
these activities is shared among the members of the school community and if the school has 
established a mechanism to assess the impact of these activities to everyday teaching. 

The R4C Self Reflection Tool is the tool to collect the necessary data on these 3 levels, 
highlighting 8 aspects of each data set. 

4.6.2 The R4C Self Reflection Tool  
The R4C Self Reflection Tool is based on the above-mentioned levels and reflects upon distinct 
8 aspects. 
 

Table 2. 3 levels and 8 aspects of the R4C Self Reflection Tool 

 Management Level  Process Level  Teacher’s Professional   
Development Level 

1  Vision and Strategy  School Leaders and 
Teachers  Shaping Learning 
Systems 

Teacher Awareness and   
Participation  

2  Coherence of Policies  Creating an inclusive   
environment  

Setting Expectations 

3 Shared Vision and   
Understanding 

Collaborative environments 
and  tools (co-creation, 
sharing)  

Professional Culture 

4  Education as a 
Learning System  

Implementing Projects Professional 
Competences,  Capacity 
Building and   
Autonomy 
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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  Collaborative learning 
(mobility  actions) 

7  Plans for Staff 
Competences  

Learning Processes adaptation  Collaborative learning 
(ICT  Competences) 

8  Communication and 
Feedback  Mechanism
  

Established collaboration 
with  local, national 
institutions  

Use and reuse of resources  

 

For each one of the 8 aspects in each level the school has to choose one statement that 
correspond to  the actual situation at the time. Each statement corresponds to a school 
typology, according to the  school’s readiness to adapt an open and e-mature schooling 
culture.  

According to the response in each one of the aspects the school will be characterized as 
Enabled, Consistent, Integrated or advanced, as indicated in Table 3. 

Table 3. Development status of schools based on their R4C SRT results 

ENABLED  CONSISTENT  INTEGRATED  ADVANCED 

Schools that are 
at an  initial 
stage 
of  incorporatin
g   
educational 
innovation 
in  the 
classroom 
and  beyond 

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 

Schools that 
have  achieved a high 
degree of  innovation 
and openness  and 
they have 
already  established 
cooperation  with 
community  stakehold
ers and other  external 
partners 

Schools that 
are  considered 
rather  extreme 
cases of 
schools  that 
offer a glimpse 
to  the open 
school of 
the  future 

The use of the R4C self-reflection tool will give the opportunity to the schools to plan their 
own 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 CPD, school management, 
school openness,  technology integration, innovation uptake, community engagement, social 
responsibility and others. The R4C self-reflection tool gives schools an insight of their level of 
openness and e-maturity. It can  highlight what is working well, where improvement is 
needed and what the priorities should be.  
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4.6.3 The School Innovation Profiling Tool  

The School Innovation Profiling Tool  provides the mechanisms for populating, updating and 
visualizing the School Innovation Profile.  

The School Innovation Profiling Tool  supports the creation of a school profile accessible for 
all visitors of the R4C webtool, and shows the most inportant features of the school with 
regard to school innovation. 

It has a main data sheet with the school data, a textual description to characterize the school 
and 6 sub-pages:  

• Projects 
• Participation in communities 
• Communities created 
• Educational Resources 
• Webinars 
• Summer schools 

The project page is a list of innovative projects implemented by the school with the 
respective links. 

The participation in communities is also supported with links to the web of the communities. 
Note that a participation in communities and the self-initiated communities got 2 separate 
pages. 

The Educational Resources is a list with links to the resources made available for the R4C 
schools (like lesson plans, or..)   

The Webinars are a list of relevant webinars that the school made available, the Summer 
Schools list the summer schools the teachers of the schools participated in. 

To illustrate its use, have a look at the school profile of Ellinogermaniki Agogi in chapter 5. 

The holistic School Innovation Profiles are based on data from different layers of the school: 

• student performance (micro layer), which refers to the learning and assessment practices 
occurring either within or beyond the physical premises of the school. Indicative factors at 
this layer include the students of the school, as they engage in the learning process. 

• continuous teaching innovation (meso-layer), which refers to the monitoring and 
evaluation of the teaching staff skills and practices as well as the curriculum planning 
procedures of the school. As an 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 layer), 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 
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they contribute in formulating the school culture and the strategic vision with the 
principals. 

A highly important indicator of school openness and e-maturity on the micro layer, is the 
positive impact on learning outcomes such as the increased student motivation and the 
increased interest in science and technology. These data are assessed by using the SMQ 
Science Motivation Questionnaire and the Intrinsic motivation inventory described in D1.2 
School Profile and Analytics Framework. 

The school innovation profiling tool uses the R4C SRT results, and creates the school profile, 
which in turn initiates the recommender system that recommends a strategy. 4 strategy sets 
are built in the system, one for each development level (enabled, consistent, integrated, 
advanced) determined by the SRT tool and also recommends some activities to improve the 
school profile. Based on the appropriate strategy set an individual strategy recommendation 
is created tailor made to suit the school profile. Based on the school profile and the 
recommended strategies and activities, the school prepares its own school innovation plan by 
filling in a template provided by the system. In doing so, the School Innovation Strategies can 
give incentive and valuable advice.  

4.6.4 The School Innovation Planning Recommender System 

The School Innovation Recommender System recommends one of the 4 set of strategies 
according to the status that each school achieved (the strategies are presented in details in 
D3.1 Implementation Plan): 

1. Openness and e-maturity for beginners: from initial procedures to holistic action plans (for 
the ENABLED status) 

2. Introducing openness and e-maturity to competent schools: from essential change to 
acceleration (for the CONSISTENT status) 

3. From innovative schools to RRI-enriched learning ecosystems (for the INTEGRATED status) 

4. Reinventing schools: forward looking scenarios and future classrooms (for the ADVANCED 
status) 

For a detailed description see D1.3 School Innovation Profiling Tool and the School 
Innovation Planning Recommender System. The School Profiles of different R4C schools can 
be assessed from the SRT page of the web tool.  

The R4C School Innovation Strategies proposes concrete strategies to support schools in 
developing their own pathways towards innovation. It aims at supporting individual schools 
in improving, reinventing, supplementing, and transforming themselves according to their 
profile and identified needs. It builds on education leadership and education strategy 
research, focusing on inspiring practices that work. It highlights the most relevant school and 
learning leadership strategies for innovation, relevant strategies in choosing teaching and 
assessment methods, re-defining the focus of skills and competence development, improving 
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inclusion, increasing stakeholder engagement, and brings the openness and e-maturity 
approach of R4C towards education for sustainability. 

The school innovation planning recommender system is for providing recommendations 
(and tracking the implemented innovation pathway) to school heads and teachers for 
strategic school innovation based on the SRT report. 

School Innovation Strategies document helps to generate or select the appropriate innovative 
actions and projects when the school, after developing its School Innovation Plan, plans the 
concrete development actions/projects..  

It is a collection of ideas for tailor made contents of innovation actions and projects, and can 
be used as a basis or as inspiration for those wishing to implement R4C. It builds on learning 
and innovation science but goes beyond open schooling and e-maturity to promote an 
education for sustainability agenda. 

The School Innovation Strategies drives the focus of schools to high order thinking skills, makes 
them consider their inclusion strategies’ innovativeness, focuses on stakeholder engagement, 
and also highlights the necessity to innovate on assessment. 

It highlights the different teaching strategies for innovation: problem-based learning, inquiry-
based learning, experiential learning, playful learning, project-based learning, deep learning, 
gamification  

It also contains chapters on innovation strategies with stakeholder engagement with special 
focus on digital providers and families, on innovation in assessment as well as about elements 
of strategies for multiple inclusion in open schooling. 

4.6.5 Recommendation of activities to implement the strategy  

According  to  the selected strategy from the recommended  strategies,  this  tool  will propose 
the  specific school a set of activities.  These  activities  have  been  already  tested  by several  
schools  around  Europe  and  proved to be useful  to  raise the openness  and  innovation  
status of the schools. Working with the R4C webtool, the school only has to  click  on  the  
“Recommended  Activities”  and the most relevant ones to  their  status will appear. The school 
has to select one or more activities from the list and a project realising the selected activities 
can be built in its implementation plan.   

4.6.6 The School Development Plan Template 

The School Development Plan template is a tool to describe the school development in a 
unified, structured and easy to interpret framework. However, it is not a concrete, 
implementable plan, it is rather a higher level policy framework based on a holistic school 
development approach. Following the submission of the R4C self-reflection tool and according 
to its results, schools are asked to cater for a holistic school development plan using a School 
Development Template. In answering the questions in the template, schools have to give 
answers in harmony with the results generated by the Self Reflection Tool. This plan provides 
a robust base for automating and facilitating the task of periodic school self-assessment based 
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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 of D3.1. 
Implementation Plan  

The School Development Plan consists of three parts. The first one collects the school details 
(e.g. number of teachers and students).  

The second part is about an insight of where the school currently stays with respect to school 
characteristics on innovation. Questions about the school as an evolving learning ecosystem, 
about teachers’ professional development and collaboration, about the concept of school 
innovation and openness as well as whether the national educational system and its 
regulations allow autonomy for the school to develop as a learning organization. 

The third part provides the vision of where the school wants to go,  the expectations on how the 
school characteristics, regarding a School Innovation Culture, will change through their 
participation in R4C. (Aspects of collaboration with non-formal and informal education 
providers, enterprises and civil society, of schools as agents of community well-being, aspects 
of partnerships that foster expertise, networking, sharing and applying science and technology 
research findings, of parental engagement, teaching science for difference: Gender Issues, 
aspects of developing the school as a learning organisation and how the school plan to apply 
the four P’s characteristics (Placed, Purposeful, Passion-led, Pervasive) 

After these 3 parts the school has to choose which of the recommended specific strategies 
and activities selected from the list of recommended strategies and actions they plan to 
follow. Which activities are the school going to use and why,  how is the school going to adapt 
it to their own needs? 

This unified approach not only helps the schools to construct meaningful development plans but also 
helps understanding each other and contributes to establishing school networks. This later is 
supported by the Community Building and Networking tools. The repeated use of the R4C SRT with the 
repeated creation of school development plans using the template contributes to the gradual 
development of schools towards increased openness and higher e-maturity. 

4.6.7 The SMQ and IMI questionnaires	

The Science Motivation Questionnaire and the Intrinsic Motivation Questionnaire are 
constructed to measure the impact of the R4C innovative development actions on students’ 
motivation and interest to learn science. 

The R4C project uses the Science Motivation Questionnaire II (Glynn) consisting of five 
subscales  

1: intrinsic motivation;  

2: self-efficacy;  
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3: self-determination;  

4:  career motivation;  

5: grade motivation (each 5 items).  

The SMQ II survey implemented in the R4C project deals with following questions:   

• Do specific R4C activities influence the students’ science motivation?   

• Could the motivation to learn science be raised?  

• Are there gender differences?  

The Intrinsic Motivation Inventory (IMI) is a multidimensional measurement device intended 
to assess  participants’ subjective experience related to a target activity in laboratory 
experiments. A shortened standard version with the four subscales: interest/enjoyment, 
perceived  competence, perceived choice, and pressure/tension are used in the R4C. 

Both questionnaires are anonymous. Anonymity is ensured by using a coding system. Both are 
filled before and after one execution of the R4C development cycle. 

4.6.8 Community building and supporting services 

The community building and supporting services with an implementation timeline are 
presented in detail in D2.1 School Innovation Support Services.   

These are built on 5 pillars of community building. 

• Engagement 
• Professional development opportunities online and face-to-face 
• Support and Communication Strategies 
• Recognition 
• Community 

Engagement activities might mean online engagement and online support, visionary 
workshops, Practice Reflection workshops as well as summative workshops.  

Professional development opportunities mean online and face-to-face, using supporting 
tools and services and the School Innovation Academy. 

Support and Communication Strategies 

The R4C project ensures a 24 hour open support channel to ensure the effectiveness of 
training activities and creation of a strong community of users. A series of communication 
possibilities are made available for the participants of the training activities, encompassing 
online support, demo activities, teachers helpdesk, etc. 
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Recognition. Efforts of educators, students, schools and other important stakeholders should 
also be duly recognized and highlighted. The recognition can be in the form of R4C certificates, 
accreditation credits, digital badges, etc.  

Community. The R4C community is a group of like-minded learners and educators committed 
to creating an open and e-mature school.  

R4C Community Building Tools are available through the R4C webtool. It is based on the ODS 
school communities of about 5.000 schools from all over Europe that formed thematic 
communities. Relations among various communities  and contents in the portal are created. 
The communities are the places of creation of user generated content, e.g. the communities 
are related also with the school where those teachers are working.   

The  evel of access of the Communities is defined also by the level of their content.   

There are “public” communities accessible by all visitors, although the content follows  the  
restrictions enforced by their  creators.   

Communities are created for teachers, School heads, Parents, Students and Others (policy 
makers, universities, researchers, businesses, science centres). 

The “private”  communities  have got membership and access  to  the  content is restricted to 
members at the first level. Furthermore, creators of  the content might also impose 
restrictions to assess the content at the second level. Modules developed by the community 
(standardised as Croups, Events, Discussions, Activities, Blogs and Polls with specific 
structures) serve the organization and promotion of its members' activities.  

4.6.9 The R4C webtool 

The R4C webtool is an integrated environment to record data relevant to the R4C project as 
well as to support schools in their journey to become open and e-mature schools. The front 
page is the dashboard showing the location of R4C schools on a map, and gives the 
opportunity to visualise the data classified by country and school development stage.  
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Figure 8: Integrated schools in the R4C countries 

 

From this page the user (the school menager) can enter into the interactive tools built in the 
webtool. The heart of the webtool is the R4C SRT, that - after supplying the answers to all of 
its 8 aspects and 3 levels (selecting one answer from the offered ones) - produces an SRT 
report, and automatically generates (using the School Profiling Tool) the school profile, and 
recommends strategies and actions corresponding to the development stage of the school. 
The manager has to fill in the School Development Template (SDP), and select the strategy 
direction as well as the appropriate actions/projects to be implemented. Special help is 
offered in the webtool to create communities and networks (Community Building Tool) and 
to propose staff development opportunities.  

The structure and functionalities of the webtool can be visualised by figure 9. 
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Figure 9: The structure and functionalities of the R4C webtool 

4.6.10 R4C 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 aim is to help teachers to 
become creators of educational activities which will reflect on the real educational needs of 
their classrooms as well as providing solutions to their local communities.  

The authoring tools promote the development of projects, are adapting the inquiry learning 
cycle as a core pedagogical model, allow 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 cross-curricular 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.  

4.7 Implementation and validation 

The general roadmap can be further specified to create a cyclic process that can be repeated 
to reach the desired target state of the school.  

SRT and 
student 

questionnaires

• Self Reflection Tool, SMQ and IMI
• Produces SRT report, initial SMQ and IMI reports 

Strategies, 
actions

• Recommender system
• A set of recommended strategies and actions corresponding to the development rank of the school

SDP

• School Innovation Development Planner
• Result: School Development Plan

Profiling Tool

• School Innovation Profiling Tool
• Result: initial School Profile is created

Networks and 
community

• Community Building Tool
• Results: List of R4C schools with equal or higher development rank

Teacher TPD  
options

• Shows Teacher development opportunities
• Results: School selects some available TDP courses 

Projects

• School implements its school development project
• Results: School development rank and school innovation profiles might improve

Profiling tool

• School Innovation Profiling Tool
• Result: School Profile is updated with the results of the implemented projects

SRT and 
Student 

questionnaires

• School fills in the SRT and Student Questionnaires again
• Result: new SRT report, school reclassified according to its development status, improvement is student motivation assessed  
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Throughout the school year, the 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 the R4C 
Self Reflection Tool took place in May – June 2021. 

In this timeframe (between the two measurements) the R4C project supports the school heads 
and the teachers of these schools to: 

• Use the R4C Self Reflection Tool to generate the SRT report classifying them in the 
corresponding development cluster.  

• Use the R4C School Innovation Planning Recommender System, which will capitalize on 
the school innovation profile and recommends strategies and actions so as to generate 
holistic recommendations for school innovation strategic planning and development. 

• Use the School Innovation Profiling Tool will provide the mechanisms for populating, 
updating and visualizing the School Innovation Profile. 

• Implement the R4C School Innovation Model, which will define the specific elements to 
implement 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. 

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.  

 

Each school performs two self-reflection exercises assessing their e-maturity and their 
openness. 

1. Staring point: Selection of the schools taking part in the large scale pilot 
2. 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) select the participating schools (done in September 2020). Result: schools 
selected to participate in the pilot.The selected schools use the R4C Self Reflection Tool to 
get informed about the status of the school with respect to innovation: where the school 
stands in e-maturity and openness. Result: SRT report, the cclassification of the scool in 
one of the 4 development clusters.  
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3. Using the School Innovation Planning Recommender System, the selected schools 
formulate their individual School Development Plan. Result: individual School 
Development Plans created 

4. Following the guidelines of the School Innovation Profiling Tool an initial School Profile is 
created. Result: individual School Innovation Profiles created. 

5. Throughout the school year, the participating schools use the School Innovation Support 
Mechanism, the Community Building Tools to develop innovative school projects. 

6. The schools implement their innovative projects that they share. Results: innovative school 
projects implemented and shared using the R4C Educational Design and Authoring Tools. 

7. Using the School Innovation Profiling Tool the School Profile is updated. Result: updated 
School Innovation Profiles created. 

8. Second round of using the R4C Self Reflection Tool to evaluate the impact of the innovative 
projects. Result: Impact of the first cycle assessed, the innovation status of the school 
updated.  

The validation of the project outcomes means that indicator values are collected that 
characterize the impact of the innovative actions of the schools’ development status with 
respect to openness and e-maturity.  

There are 40 indicators that give evidence to the improvements in 2 dimensions (called driving 
forces in R4C meaning that this is why the innovation has been started and implemented).  

• The 2 driving forces are: Rethinking how schools work, supported by 3 evidence, measured 
by 33 indicators 

• Shift from Students as  Consumers to  Creators, supported by 4 evidence, measured using 
7 indicators. 

Indicators are formulated as statements that, if true, support the evidence. E.g. If there is 
evidence of parental engagement in school projects (the indicator is true), it supports the 
opinion that there are effective and  sustainable  partnerships  with external  stakeholders, 
which provides evidence that the school rethought how it works (Driving force one). 

 

These indicators are  presented in D4.2 with corresponding tools for each one of them (or 
group of them) that will be used to measure them. Since one tool contributes to the value of 
several indicators, 6 tools are used to derive value for 40 indicators.    

• R4C Self Reflection Tool 
• R4C Development Plan 
• Web analytics 
• Implementation templates 
• Focus groups and interviews 
• Questionnaires (SMQ II, IMI, etc.)   

Each set of indicators belonging to the same evidence is measured with one or more 
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of the Tools.  

The overall evaluation is performed by the respective National Coordinators.  

5. Use Cases – Examples of school innovativion using the R4C approach 

5.1 An advanced school from Portugal 

This school had teachers from primary, low and higher secondary grade from the following 
subject domains: Natural Sciences, Biology and Geography.  

The school filled in the R4C Self Reflection Tool, and reached a high score of about 83,4 on 
the average. The R4C SRT report indicated that the school reached the Advanced status. The 
Innovation Planning Recommender system recommended the appropriate strategies and 
action for schools in the advanced rank. For the SRT results and the recommended strategies 
and actions see Annex 1. 

The strategy is a set of principles and long term goals that the school can follow to enhance 
their development level, and that can be attained by the implementation of the activities 
(projects) built on tha bases of the recommended activities. 
 
Note, that these recommendations are just examples, there is no obligation for the school to 
implement any project identical to the recommended ones, but the approaches of the 
recommended activities might be useful when the school is planning its own development 
project. 
The students also filled in the Science Motivation Questionnaire and the School Motivation 
Questionnaires. 

The School filled in the School Development Plan template. 

The recommender strategies and actions were discussed live in groups. The school navigated 
through the activities recommended and adapted them to their own vision. The strategies in 
the recommendations system helped the schools during the brainstorming session to prepare 
and/or improve their development plan. They had at least 6 hours with the National 
Coordinator  where they worked on these aspects with other colleagues in groups of 
maximum 20 to 25 teachers and then in sub-groups to refine the ideas. All the schools had a 
minimum of 25 hours online with the National Coordinator and another 25 hours of work with 
colleagues and with the students. 

They worked in very close collaboration. The project they developed with the students was 
about renewable energies. Although the school was already in the advanced stage, teachers 
concluded that there is still much room for improvement. Several activities suggested were 
visited by the teachers as a source of inspiration for their project. They belong to a school that 
is already establishing good links with the community but nonetheless the joint brainstorming 
sessions were good sources of ideas for improvement on the already good conditions that the 
school has. They participated in an online design thinking event, which greatly helped them 
shape their development plan and strategies for the implementation of the project.  
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Figure 10: Slides from the Design Thinking Online Session with teachers from the School. 

Students were also invited to do some design thinking using the design thinking approach 
described in D1.1 The School Innovation Model, consisting of 4 stages:  

Feel: Students identify problems in their classrooms, schools, and communities. Students 
observe problems and try to engage with those who are affected, discuss their thoughts in 
groups, and vote  on an idea.  
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. 
Do: Students develop a plan of action to effect change. This includes planning, implementing, 
and later recording the process.  
Share: Students submit their stories to DFC through text, photos, video, or slideshows and 
are  encouraged to do so with other schools in the community and local media, as well.  
 
They started with a better understanding of the 17 Sustainable Development Goals (SDG). 
The moto was “Energy everywhere”.  Students needed to identify how energy was used at 
the school setting and also in their houses. After retrieving all the information, they were 
invited to come up with suggestion on how they could mitigate the problems they found.  
They created leaflets with QR codes to help people identify their ecological footprint. They 
also designed the whole strategy to disseminate the project. This dissemination of the 
project will be materialized during the following school year.  

As a result of the school innovation, the repeated SRT showed a slight increase from 89.6 to 
91.7 pints). Note, that the SRT is based on the school’s own self-assessment, and the 
interpretation of the different aspects might have changed between self-assessments. 

The SMQ scored showed a 0.48 increase on a scale of 5, the School Motivation got an increase 
of 0.59 in the same scale. 
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Figure 11: The four steps of design thinking adopted by the school 

5.2 An Integrated school from Italy that progressed from Integrated to Advanced status  

This example shows a case where the school managed to improve substantially: As a result of 
the school development based on the R4C approach, starting from an Integrated status with 
a score of 60,42 points. 

For the School Report see Annex 2. The generated school SRT report says that „The school 
achieved a high degree of innovation and openness and you have already established 
cooperation with community stakeholders and other external partners” 

The webtool recommended the appropriate strategies and actions for integrated schools.  

The strategy is a set of principles and long term goals that the school can follow to enhance 
their development level, and that can be attained by the implementation of the activities 
(projects) built on the bases of the recommended activities. Note, that these 
recommendations are just examples, there is no obligation for the school to implement any 
project identical to the recommended ones, but the approaches of the recommended 
activities might be useful when the school is planning its own development project. 

Based on their school profile and taking into account of the recommended strategies and 
activities, the school filled in the school development plan template (See in Annex 3), and set 
their development goals and implementation plan as  

EDUCATIONAL OBJECTIVES IDENTIFIED BY THE SCHOOL 

1) Enhancement of mathematical-logical and scientific skills 2) development of responsible 
behaviors inspired by knowledge and respect for legality, environmental sustainability, 
landscape assets, heritage and cultural activities 3) development of students' digital skills, e 
maturity with particular emphasis on with regard to computational thinking, the critical and 
conscious use of social networks and media as well as production and links with the world of 
work 4) enhancement of the school (openness) understood as an active community, open to 
the territory and able to develop and increase interaction with families and the local 
community, including third sector organizations and businesses 5) enhancement of 
individualized training courses and involvement of pupils and students. 

MAIN ELEMENTS OF INNOVATION 

The massive diffusion of digital technologies has profoundly changed the educational and 
training scenarios of contemporary society. It is therefore necessary for the school to adapt 
to change and to offer educational activities supported by the use of new technologies in order 
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to promote ever greater educational success. The proposed courses will therefore be 
dedicated to the in-depth study of the issues related to the PNSD and the dissemination of 
teaching 2.0. The existing infrastructure must be more usable by all staff, especially to increase 
communication and sharing between the complexes. Among the innovative aspects, there is 
also greater attention to the aspects of teaching based on skills and the creation of meaningful 
learning environments. 

TEACHING AND LEARNING PRACTICES 

For years, a group of teachers has existed in the institute dedicated to experimenting with 
innovative teaching methodologies (Flipped Classroom, interval learning, didactics 2.0). The 
objective of the next three years will be to increase the percentage of teachers / classes 
involved in the experiments. 

ASSESSMENT PRACTICES 

Following the publication of the Guidelines on competences, it is clear that one of the 
fundamental tasks of teachers is to monitor the degree of maturity of the pupil's skills, in order 
to enhance them and encourage their development. The assessment of skills and the related 
certification must be adequate for the other two substantial dimensions of teaching: planning 
and classroom teaching. The planning must, therefore, have as a starting point the goals for 
the development of skills and the learning objectives indicated for each discipline. The training 
course therefore aims to: spread the culture and practice of the assessment of deep 
understanding with reference to the acquisition of skills;  

• design a curriculum based on skills and in vertical continuity, in accordance with the 
provisions of the National guidelines of 2013;  

• use methods for identifying and assessing common skills between the different school 
grades;  

• to innovate teaching activities by creating meaningful learning environments. 

NETWORKS AND CONVENTIONS ACTIVATED 

General School Network of the Garda-Valle Sabbia area 

CTI - Territorial Inclusion Center 

CIT - Territorial Interculture Center 

Provincial Orientation School Observatory 

Universities And Secondary Secondary Schools For Hosting Trainees 

They identified  the following opportunities for Professional Development: 

OSOS/R4C Summer school 
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Global Hands on Universe 

Frontiers Summer School 

GSO4School summer school 

After implementing the planned activities, they re-filled the SRT and reached the advanced 
status indicated by the scores of 80,33. This SRT difference is significant. It is reflected in the 
new SRT report (see Annex 4). 

Comparing the school SRT reports, the changes can be identified in all 3 levels (Management, 
Process as well as Teachers professional Development level) of school development.  

It should be noted that: 

• The school didn’t have enough time to use the community building tools and services, but 
admitted that „It was a pity!”. 

• The school used the Educational design and authoring tools. They have had enough good 
experience but reported problems with Test assessment, Story boarding and Audio-video 
recording. 

• The school used the R4C webtool and their experience was positive. The R4C tool have 
helped them to reflect on the way of doing school, individually and as a community, and to 
take steps towards achieving greater digital maturity and openness of the school. 

5.3 An enabled school from Greece progressing from enabled to consistent status 

This example shows a case where a Greek High School managed to progress from enabled to 
consistent development level as a result of the school development based on the R4C 
approach. At the start of the development project the school scored a mere 25 points, and all 
student questionnaires showed a relatively low motivation.  

The school SRT reports are presented in Annex 3. The generated school SRT report says that 
„The school is at an initial stage of incorporating educational innovation in the classroom and 
beyond” 

The webtool recommended the appropriate strategies and actions for enabled schools.  

The strategy is a set of principles and long term goals that the school can follow to enhance 
their development level, and that can be attained by the implementation of the activities 
(projects) built on the bases of the recommended activities. 

Based on their school profile and taking into account of the recommended strategies and 
activities, the school filled in the school development plan template (Annex 6) and set their 
development goals and the implementation plan. 

In this school development project  attempt was made to create a portable weather forecast 
application for smart mobile devices with Android operating system. Educational material 
from the photo tree was used, as well as a variety of educational and non-digital material 
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freely available on the internet (ebooks, tutorials, APIs, graphic files, etc.). It was connected 
with the teaching in the classroom (Informatics course of a 'General Lyceum). It is an idea that 
was tested in the school year 2020-2021 trying to "stimulate" the interest of students in 
programming, combining the teaching of a "demanding" subject (learning basic programming 
concepts) with learning concepts of Natural Sciences, of Technology, Engineering and 
Mathematics (STEM) through the creation of a portable weather forecast application. 

In practice, the following were used:  

1) the MIT App Inventor programming environment from the Massachusetts Institute of 
Technology (MIT) (http://appinventor.mit.edu/explore/)   

2) the openweathermap weather forecasting service which through a free API (Application 
Programming Interface) allows the extraction of weather information 
(https://openweathermap.org/)   

 3) the website appinventor.org for the use of free educational material 
(http://www.appinventor.org/course-in-a -box-intro)  

 4) the iconarchive website for the use of multimedia elements 
(http://www.iconarchive.com/)     

5) the Panhellenic Repository of Open Educational Practices for Primary and Secondary 
Education (Photo Tree) to find open Teachers (http://photodentro.edu.gr/oep/) and the 
Aesop platform (http://aesop.iep.edu.gr/). 

They went trough the FEEL-IMAGINE-CREATE-SHARE process, implemented the activities and 
shared the results. 

In all stages of the teaching intervention the role of the teacher was guiding, intervening only 
to facilitate, monitor and encourage the creative activities of the students. The teacher, aiming 
to strengthen the cooperation between the students, established as a rule in the laboratory 
that: "students should first ask two of their classmates and then consult the teacher". 
Therefore, often the only intervention of the teacher was in the form of a suggestion or 
instruction. In any case, as a teacher I tried to maintain the balance between the students' 
creativity and the help I will offer, so that the students are more effective in their work. 

The innovation brought by the open educational practice in the educational environment was 
that it opened new horizons for the implementation of the course of research work in the 
General Lyceum and EPAL but also in the context of the implementation of the course 
"Informatics Applications" in the 1st grade of the General Lyceum and EPAL . A second 
innovationwas that it transformed in the eyes of students the teaching of programming from 
a boring and difficult lesson to an interesting lesson compatible with the daily life of students 
and the tool they use every day, their mobile phone. In addition, the equal participation of 
boys and girls offers the possibility of combating the digital gender gap and the exclusion of 
women from STEM professions 
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32 high school students filled in the SMQ and SMT questionnaires before and after the 
implemenattion of the planned development activities. 

The second self-reflection excercice showed a 25 point increase in all 3 levels of school 
development: the school became conscious of the advantages of of openness and the use of 
digital technologies in education, and became aware of the necessity of Teacher Professional 
Development.  The school reached the consistent status. 

The SMQ and SMT questionnaires showed a high increase in almost all aspects of school and 
science motivation: The Science motivation of students increased by 1.76 points, the School 
motivation by 0.66 points on the awerage. A real success story! 
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6. Conclusions 

The roadmap includes a set of guidelines that were informed from the implementation findings from 
more than 300 schools in Greece, Italy and Portugal. It aims to support the schools to be engaged in 
the innovation process setting up their innovation pathways based on a self-reflection process that 
could help schools to identify their weaknesses and needs. 

The objective of the document 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 has developed, 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 has created a unique data base for future 
actions and for the identification of best practices. The Self-Reflection process can be repeated to offer 
a clear idea about the school path over the time and the innovation phases. These tools can 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 has brought 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 proposed 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 has taken 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 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. 

The R4C Roadmap aims to contribute to the schools’ innovation journey. 


