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Executive summary 
This document presents the R4C Validation results after the implementation period of the project. It 
follows the Validation Methodology that was presented in D4.1. To gather the data the validation tools 
were used as described in D4.2.  

The deliverable provides the analysis of the data that were gathered in order to conclude with the 
results concerning the effectiveness of the R4C School Innovation Model.   

Chapter 1 introduce the tools that were used in order to analyse the data. During one year of 
implementation (pilot phase) R4C explored how schools could move from self-reflection to developing 
a comprehensive plan of action that utilises the results of a pre-post self-reflection process, but, 
crucially, in combination with fundamental principles and mechanisms of European educational policy 
for schools. During the pilots, schools implemented several activities in their settings as well as on the 
project platform. The aim was to explore some key characteristics of the related science pedagogy by 
focusing on students’ motivation and interest. 
Chapter 2 describes the methodology for the evaluation according to the tool that was used. In order 
to measure schools' self-reflection process, its development and its impact on the students' 
motivation, both the school management and the students participated in surveys. To reduce the 
logistical effort, the surveys were designed as online questionnaires with closed questions. The schools 
filled in 2 times the Self Reflection tool as a pre and post of their activities. Students from these schools 
filled in questionnaires in order to investigate their motivation. Through the pre-post implementation 
design, changes could be observed. Through a challenging survey design, the school values and those 
of the students could be correlated. 

Chapter 3 describes the results from the data gathered through the evaluation tools. 316 schools were 
involved in the activities of the project. The data demonstrate significant growth in innovation (almost 
12% on average) while the growth is much higher for less advanced schools (goes up to 40%) in a one-
year intervention. We are modelling the expected development achievement of the schools as a 
function of the initial school score, to provide a prediction of the expected annual development for 
school leaders who are adopting the School Innovation Model and to provide suggestions on how 
school leaders and practitioners can employ the assessment tool in their administration. In total, more 
than 1.500 teachers and 21.000 students from these schools, were involved in the implementation 
activities that were following the School Innovation Model. 9.750 students provided detailed data as 
far as the science and school motivation is concernedthe data from the students’ questionnaire 
demonstrate a significant increase in their motivation towards science and schooling in general. Finally, 
the correlation of the R4C SRT with the study conducted for the students and school motivation after 
their involvement in the project activities, demonstrate that when a school is increasing its innovation 
level the student’s science motivation will increase as well.   

Chapter 4 discusses the results and relates them to the current literature. Applying the School 
Innovation Model in local settings has made it clear that schools have much to gain by fostering 
connections between formal and informal learning, between existing providers of education and new 
entrants. The School Innovation Model has supported the transformation of schools into innovative 
environments in the 3 participating countries. A tailored package of supporting materials, including 
the R4C-SRT, the School Innovation Model and the School Innovation Roadmap, have been developed 
to support schools as they transform into Innovation Hubs, offering a clear mentoring approach to 
schools with a vision for the future. 

In Chapter 5 we draw conclusions from R4C validation to inform the project’s exploitation. The self-
reflection process and the schools’ innovation could act as drivers for school communities to adopt 
innovative methods and keep delivering high quality educational services to their students. The use of 
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the R4C-SRT along with the monitoring of the students’ motivation and interest could act as the map 
in such a transformation journey.  
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1 Introduction  
Numerous education reform initiatives in Europe try to make schools more effective and provide an 
education that prepares students for life in the 21st century. Schools are being asked to increase the 
quality of their services, notably by providing more students with advanced skills and the ability to be 
flexible thinkers and problem solvers (OECD, 2020a). Current governmental initiatives apply large-scale 
ambitious plans to rebuild and remodel schools in creating open, creative and innovative learning 
environments. They intend to support young people to unlock hidden talents and reach their full 
potential, to provide teachers with 21st century work places and to provide access to facilities useable 
by all members of the local community (European Commission, 2015a; 2015b; 2016a; 2016b; 2019a). 
All these efforts clearly serve – at a different level – the vision of Re-Schooling, towards schools as 
“Core Social Centres” and “Focused Learning Organisations”, strong, dynamic establishments in strong 
cultures of equity and consensus about their value, following system-wide, root-and-branch reform as 
it was earlier proposed back by the International Schooling for Tomorrow Forum (OECD, 2006). In the 
OECD re-schooling scenarios, schools are revitalized around a strong “knowledge” agenda, with far-
reaching implications for the organization of individual institutions and for the system as a whole. The 
academic/artistic/competence development goals are paramount; experimentation and innovation 
are the norm. Curriculum specialists flourish as do innovative forms of assessment and skills 
recognition. All this takes place in an environment where quality norms rather than accountability 
measures are the primary means (Biesta,2009; Bottery, 2012). Professionals (teachers and other 
experts) would in general be highly motivated and they work in environments characterized by the 
continuing professional development of personnel, group activities, and networking. In these 
environments, a strong emphasis is placed on educational research and development (EC 2017a; 
2017b; 2017c). 

The OECD re-schooling scenarios (OECD, 2006) describe a substantial strengthening of schools with 
new dynamism, recognition and purpose by formulating guiding principles for an Open Schooling and 
e-mature environment that is supposed to promote deeper learning (Fullan & Langworthy, 2014; 
Fullan & Scott, 2014, Tichnor-Wagner et al., 2017). The current OECD re-schooling scenarios (OECD 
2020a) claim the open school culture as strong driver of developing the future paths for schooling. 
Using these scenarios may help to identify opportunities and challenges for future schooling and better 
to prepare and act now: “Opening the “school walls” connects schools to their communities, favouring 
ever-changing forms of learning, civic engagement and social innovation.” (p.49, OECD, 2020a). 

Becoming an Innovative School (Open and e-mature in the framework of R4C) cannot be seen as an 
isolated “project” – it demands a root-and-branch rethink, not just in pedagogy, but in every aspect of 
the way the school is organised: its structure, culture, and the use of space, place, and time. An 
Innovative School as an open, curious, welcoming and democratic environment is supposed to support 
the development of innovative and creative educational activities (Feddar et al., 2017). A successful 
environment needs facilitating the process for envisioning and managing change in school settings by 
providing a simple and flexible structure to follow (Hamilton, 2015; Paul Hamlyn Foundation, 2012). 
Innovative ways not simply automate processes, they need to inspire, to engage, to connect and to 
provide a framework for school leaders to engage, discuss and explore (Martinez & McGrath, 2014). 
They need to offer answers how schools can evolve, transform and reinvent; how schools facilitate 
open, more effective and efficient co-design, co-creation, and use of educational content (both from 
formal and informal providers), tools and services for personalized learning and teaching; how schools 
can become innovation incubators and accelerators (Winthrop, McGivney & Barton, 2017). 

 

1.1 The Process of Assessing School’s Innovation 

During one year of implementation (pilot phase) R4C explored how schools could move from self-
reflection to developing a comprehensive plan of action that utilises the results of a pre-post self-
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reflection process, but, crucially, in combination with fundamental principles and mechanisms of 
European educational policy for schools. The latter is rather significant in the sense that improvement 
in key areas within an evaluation scheme for schools is not an isolated process but has to be aligned 
with key priorities at both the national level but also at European level. The project relied on two 
established self-evaluation methodologies:  

• SELFIE (Self-reflection on Effective Learning by Fostering the use of Innovative Educational 
Technologies - https://ec.europa.eu/education/schools-go-digital/about-selfie_en) which is a tool 
designed to help schools embed digital technologies into teaching, learning and student 
assessment. It can highlight what’s working well, where improvement is needed and what the 
priorities should be. The tool is currently available in the 24 official languages of the European Union. 

 
• The Open Schools for Open Societies Self-Reflection Tool (OSOS-SRT) 

(https://portal.opendiscoveryspace.eu/osos/srt)  which is a tool that monitors the progress of the 
school towards openness at three different levels, the Management Level, the Process Level and 
the Teachers’ Professional Development Level. It is available in 10 official languages of the European 
Union. 

The school performance was performed between two measurements which were the reference point 
for the overall intervention of the project. 

The assessment and evaluation team followed 316 schools from the 3 participating countries in order 
to look at how schools can be supported in using these tools to understand the current position of the 
organisation and build on the results to define and implement suitable action plans by providing a 
step-by-step support mechanism for school heads and teachers. The activities during the assessment 
and evaluation procedures offered to R4C the opportunity to study the actual processes and unique 
pathways (rather than looking simply into variations in scores) 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 first results from the measurements (pre) from the Self Reflection process, that was realized 
before schools start their activities, along with the School Innovation Profiling Tool, School Innovation 
Planning Recommendation System and the Analytics Representation and Visualization helped school 
heads to develop their strategy.  

 

Figure 1: The overall validation framework for 

monitoring the R4C Schools’ Development 

during the implementation phase 
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The aim of the R4C project was to “connect” two existing Self Reflection tools, OSOS-SRT and SELFIE in 
an integrated tool that will be available to schools as a single instrument. In this framework a whole 
strategy has been designed, not only to adopt the existing tools but also to offer to schools a series of 
services (profiling mechanism, recommendation system, strategies) to work systematically on the 
findings and to improve their performance as far as both Openness and e-Maturity is concerned. 

Figure 1 describes the overall Validation Framework that was realised by the project team. The Impact 
Assessment Methodology is based on two driving forces of the Innovation Model (see D1.1): 

• Progress of the School Towards Openness  
• Embedded digital Technologies 

The framework was built on the concept of e-Maturity and School Openness and extend it to 
incorporate the competences and/or professional identity of the teaching staff regarding a) to the 
use of ICT and b) the adoption of an open culture in their practice. A state-of-the-art systematic 
literature review and analysis of existing e-Maturity and School Openness frameworks was performed 
so as to formulate a detailed set of School Innovation elements. 

 Measuring the Organisational Change and RRI Integration 

To measure the Organisational Change and the RRI Integration in the school environments, the R4C 
evaluation team has developed a Self-Reflection Tool that aims to assess the school development at 
3 different levels: 

• The Management Level 
• The Process Level  
• The Teachers’ Professional Development Level  

Each Level includes 8 subcategories that cover in each level relevant issues like leadership and vision, 
processes and how are implemented as well as the school staff competences and how they are 
included in the strategy of each school. The aspects include also RRI (Responsible Research and 
Innovation) characteristics that the school needs to integrate in its structure and development plan. 
The following graphs present the interrelations of the three proposed levels with the different 
components of the school structure and organisation. 
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 Measuring the impact on attitudes towards science and schooling 

During one school year of the pilots, schools implemented several activities in their settings as well as 
in the project’s platform. Our aim was to explore some key characteristics of the related science 
pedagogy by focusing on students’ motivation and interest.  
During the project, the evaluation team developed a questionnaire in order to measure the school 
motivation (not specifically for science). This questionnaire actually replaces the State Emotion and 
Cognitive Load questionnaires as they were described in D4.2. The School Motivation questionnaire 
(Conradty & Bogner, 2021), it was developed after the D4.2 delivery, it was important to be used in 
order to contribute and support the effort of correlating the Self-Reflection of the school units (through 
the R4C-SRT) and the motivation of students and school units (see section 3.3).    
 
In Chapter 2 are presented the relevant questionnaires that were used to measure the impact on 
science pedagogy: 

• Science Motivation Questionnaire II (SMQII) 
• Intrinsic Motivation Inventory (IMI) 
• State Emotions 
• Knowledge Load 
• School Motivation 
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2 Methodology 
 

2.1 Target groups and Participants involved in R4C Validation Process  

The evaluation team and the technical team safeguarded the availability of the web-based data 
samples. The main task of the National Coordinators in WP4 was to ensure that data were collected 
correctly and that all assessment and validation activities followed the same procedure (Figure 2). In 
addition, the National Coordinators were responsible for the translation of the R4C validation tools. 
Regular exchanges between the evaluation team, the technical team and the NC replaced the physical 
training workshops in the classroom. 

 
Figure 2: Target Groups and Data Flow of the Implementation/Assessment Activities. 

 

2.2 Method of Assessing the effectiveness of the School Innovation Model 

Assessing the effectiveness of the Innovation School Model in schools needs an appropriate tool that 
is sensitive to analyse the key characteristics of these environments (Fullan, & Quinn, 2016, Fullan, 
2018). The development of the R4C Self-Reflection Tool was the response to follow the organisational 
change during the implementation based on the recent methodologies for assessing the impact of RRI 
in education (van Atteveldt et al., 2019; Hobbiss et al., 2019) it analysed the school 
community engagement in research and innovation as well as the assessment of schools’ openness 
(Sotiriou et al. 2021). By focusing on three identified areas of ‘growth’ – school management, school 
process and teachers’ professional development– the specific instrument is offering the opportunity 
to the school community stakeholders to describe in detail the current situation in their school while 
at the same time they are able to translate the findings to specific recommendation for future actions 
and development. More specifically the tool aims to support the school heads to identify the status of 
their school in the following key areas (levels of innovation):  

• Management: The aim of the instrument is to assess the vision, the leadership of the school 
community key stakeholders towards the adoption of a change culture towards openness and e-
maturity (Earley, & Greany, 2017; Hobbiss et al. 2019) and the overall innovation potential of the 
school community (George, & Desmidt, 2018) and to highlight the appearance (or not) of the key 
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factors that can catalyse the cultural changes (e.g. coherence of local or national policies, 
development of a shared vision and understanding, development of motivation mechanisms and 
specific plans for staff competences, school autonomy). This section of the instrument includes a 
step-by-step approach for the school heads to define a root of development and to locate the 
current position of their school in the innovation journey.  

• Process: The aim of this section is to identify which process are already in place in the school 
community and which must be further developed. The instrument is sensitive in highlighting the 
processes and the mechanisms like a) the operation of collaborative environments and tools (for 
content co-creation and sharing), b) how many members of the school community are using them 
regularly, c) adjustments with the curriculum that allow for the implementation of open school 
activities (as defined in previous section), d) parents and external stakeholders’ involvement in the 
innovative school activities and e) procedures in place that are offering opportunities to reflect and 
debate, communication and feedback mechanisms. 

• Professional Development: The aim of this section of the instrument is to assess to what extent 
teachers and school staff engaged in the R4C School Innovation Model, have a holistic view of 
science, scientific research and major scientific developments (Harris & Tassell, 2005; Sotiriou et 
al., 2016). This section includes reflections on the integration of RRI principles into school curricula 
and teaching practices (van Atteveldt et al., 2019). These reflections and evaluation of curricula and 
practices are supposed to reveal changes in awareness/knowledge aspects/behaviour in relation to 
the RRI principles – such as gender, ethics, open access, open science, public engagement, 
governance, socio-economic development and sustainability, social issues related to scientific 
developments. Supporting teacher leadership may play an essential role to empower reaching this 
target (Muijs & Harris, 2003). 

For each one of the above-mentioned levels, the tool reflects upon 8 task-specific statements (24 
statements in total, see Error! Reference source not found.).  

In our methodology and while we were developing the Self-Reflection Tool, we choose to use a form 
of a task-specific rubric (see ANNEX I). Task-specific statements function as “scoring directions” for the 
person who is grading the work. Because they detail the elements to look for in a participant’s answer 
to a particular task, scoring participants’ responses (in our case schools) with task-specific statements 
is lower-inference work than scoring participants' responses with general rubrics. For this reason, it is 
faster to train ratters to reach acceptable levels of scoring reliability using task-specific rubrics for 
large-scale assessment. Similarly, it is easier for school heads to apply task-specific rubrics consistently 
with a minimum of practice (Brookhart 2013). Rubrics has been tested for their validity as an 
assessment tool (self-assessment as well) for peer groups of participants (Hafner & Hafner, 2003). 

In ANNEX I, the 24 task-specific statements are presented in detail. 

Table 1: The 8 items in each one of the 3 levels of innovation, 24 task-specific statements in total. 

 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 



   
 

 D4.3. R4C Validation Report 12 

4 
Education as a Learning 

System 
Implementing Projects 

Professional Competences, 
Capacity Building and 

Autonomy 

5 
Responsible Research, 
Reflective Practice and 

Inquiry 

Parents and external 
stakeholders’ involvement 

in school’s 
activities/projects 

Leadership Competence 

6 Motivation Mechanisms Reflect, Monitor, Debate 
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 statement in each level the school head or the school representative can choose one 
statement that corresponds to the actual situation of the school at the specific time. In our 
methodology, the same person (school head) answered both the pre- and post-questionnaire. Each 
statement corresponds to a school typology, according to the school’s readiness to adapt an innovation 
culture. The four school typologies that are presented in Error! Reference source not found., are 
following the School Innovation Model characteristics that were presented in D1.1. Schools, according 
to their statements, were characterized according to their innovation status to four categories: 
Enabled, Consistent, Integrated or Advanced.  

Table 2: The four school typologies according to the School Innovation Model characteristics 

ENABLED CONSISTENT INTEGRATED ADVANCED 
Schools that are at 
an initial stage of 

incorporating 
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 
stakeholders and 

other external 
partners 

Schools that are 
considered rather 
extreme cases of 

schools that offer a 
glimpse to the open 
school of the future 

After the completion of each one of the required sections of the self-reflection tool, the school 
representative gets a report that includes the answers in each one of the sections as well as the results 
of the reflection process. The status of the school could be Enabled (25% as the minimum of the 
selected scales – starting point for a school unit), Consistent (scores between 26-50%), Integrated 
(scores 51-75%) or Advanced (scores 76-100%).  

The development of the statements was realised in 2 phases. First were developed according to the 
above-mentioned steps (see Table 1 and 2). Then, representatives from each participating country 
(educational experts) were gathered in order to review the statements and give feedback. This was 
realised during visionary workshops with the representatives. The feedback was gathered and 
analysed in order to conclude with the final version of the statements in each one of the items in the 
3 levels. The final version of the statements, the R4C-SRT Questionnaire, is presented in ANNEX I. The 
R4C-SRT was an online questionnaire, available for the schools that had access to the R4C webtool, 
Self-Reflection on School Innovation, https://srt.reflecting4change.eu/.  
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Figure 3: The introductory page of the R4C SRT 

The three levels of innovation are considered to have equal contribution to the calculation of the total 
score. The weight of each one of the 8 items, within each level, is also of the same importance (that is 
0.125). The innovation level of each school, that corresponds to the final score (innovation level), is 
calculated as the mean of the scores that will achieve by selecting the respective statement in each 
one to the items (able to select one out of 4 statements).  

 

Figure 4: A screenshot from R4C SRT where the user fills in the questionnaire  

Each one of the statements in each item corresponds to one of the subscales (Enabled, Consistent, 
Integrated and Advanced) and when the responder is selecting the one that represents the status of 
the school unit, a specific number is appointed to that item. The subscales for each one of the items 
correspond to the following values, when the responder is choosing them: Enabled (25%,) Consistent 
(26%– 50%), Integrated (51%-75%), Advanced (76%-100%).   

As it was stated above, the minimum score that a school unit could achieve (or the starting point) is 
25%. This would be the case of a school unit that would choose for all the items in all the levels the 1st 
statement that was corresponding to the Enabled School status. 

2.3 Method of assessing the impact on attitudes towards science 

The SMQ and IMI questionnaires were offered digitally in the form of an online questionnaire The 
digital questionnaire reduces the administrative workload of the teachers, the coordinators in the field 
and the evaluators enormously. The questionnaires were provided in the pupils' mother tongues 
(Greek, Italian, Portuguese). 
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 Online Questionnaire 

In order to reduce workload, infrastructure problems and data loss, the students’ questionnaires were 
provided as online forms. The google form is even optimised for smartphones (Figure 5).  

 

 

Figure 5: Students’ Online Questionnaire 

In order to reduce the risk of a change affecting the entire R4C team, each partner has access to their 
own online forms for student's pre- and post-evaluation. Due to the different first languages of the 
consortium, R4C has translations of the tool into Greek, Italian and Portuguese. 

 Science Motivation Questionnaire (SMQ)  

Science Motivation Questionnaire (SMQ) (Schumm & Bogner, 2016b) measures adolescent motivation 
and attitudes to science with a 22-item five-point Likert-type scale questionnaire ranging from 1=never 
to 5=always with 5 subscales (Schumm & Bogner 2016). This test can notify an improvement of 
students’ perceptions of science and their motivation towards it as the result of implementation of 
R4C approaches.  

To monitor changes in science perception, the questionnaire must be filled in before and after the 
intervention. It is also a great tool to monitor gender differences. Often girls’ science motivation is 
reported to be lower than the boys’ probably according to their self-perception in science (Conradty 
& Bogner, 2016). Thus, “Self-Efficacy” is of interest as it may measure gender-differences in the status 
quo pre-tests that may vanish in the context of art implementation.  

Table 3: Science Motivation Questionnaire SM (Schumm & Bogner 2016) 

Subscale Items 
Career Motivation SMQ 7 Understanding science will benefit me in my career  
 SMQ 8 Knowing science will give me a career advantage  
 SMQ 6 Learning science will help me get a good job  
 SMQ 9 I will use scientific problem-solving skills in my career 
 SMQ 10 My career will involve science. 
Self-Efficacy SMQ 17 I am confident I will do well on science tests 
 SMQ 16 I believe I can earn a grade of ‘A’ in science  
 SMQ 18 I believe I can master science knowledge and skills 
 SMQ 20 I am confident I will do well on science labs and projects 
Intrinsic Motivation SMQ 4 Learning science makes my life more meaningful 
 SMQ 2 I am curious about discoveries in science  
 SMQ 3 The science I learn is relevant to my life  
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 SMQ 5 I enjoy learning science 
 SMQ 1 I am curious about science. 
Self Determination SMQ 14 I spend a lot of time learning science  
 SMQ 12 I prepare well for science tests and labs  
 SMQ 11 I study hard to learn science  
 SMQ 13 I put enough effort into learning science  
 SMQ 15 I use strategies to learn science well 
Grade Motivation SMQ 24 Getting a good science grade is important to me  
 SMQ 21 Scoring high on science tests and labs matters to me  
 SMQ 23 I think about the grade I will get in science 

 

 School Motivation Questionnaire  

It is well proven that the specific instrument is stable and can be adapted to the topic, which has been 
confirmed in earlier studies (Ferdous & Plake, 2008; Schumm & Bogner, 2016b, 2016a). The 
questionnaire was rewritten to be less specific (focusing on scientific motivation only) but to ask for 
general school motivation.  

The School Motivation Questionnaire is based on the SMQ (see 2.3.2), but transformed to measure 
more general motivation and attitudes to learn with a 15-item five-point Likert-type scale 
questionnaire ranging from 1=never to 5=always with four subscales (Conradty & Bogner, 2021). This 
test can notify an improvement of students’ willingness to perform at school in general. The Subscales 
are the same as in SMQ but without the subscale “Career Motivation”, because students often have 
not developed concepts about their future career.  

Table 4: School Motivation Questionnaire (Conradty & Bogner 2021) 

Subscale Items 
Self-Determination 5 I spend much time studying. 
 6 I am preparing well for school assignments and projects. 
 7 I'm studying hard. 
 8 I'm trying hard enough to learn. 
 9 I use strategies that enable me to learn well. 
Self-Efficacy 17 I am confident that I will do well on reviews. 
 18 I think I can get very good grades. 
 19 I believe that I can master the content and practical requirements in class. 
 20 I am confident that I will do well in internships, projects or presentations. 
Intrinsic Motivation 1 Learning makes sense of my life. 
 3 Learning is interesting. 
 4 I like to learn. 
Grade Motivation 14 Good grades are important to me. 
 15 Good assessments in internships or tests are important to me. 
 16 I'm thinking about what grade I will get on a test. 
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3 Results 
After the description of the methodology of the R4C project the results of the analysis of the R4C 
evaluation is presented in the following sections. 

3.1 Monitoring Schools Development with R4C Self Reflection Tool (SRT) 

 Sample 

316 schools (from Greece, Italy and Portugal) were involved in implementation phase of the project 
and provided data on their innovation status in two measurements. Following the schools’ expressions 
of interest, a representative sample of schools (primary, secondary) from urban, sub-urban and rural 
locations and the schools were invited to participate to the pilots’ phase. The number of the schools 
from each country was balanced. Considering the complexity of the task, design, implementation and 
support of numerous activities in the participating schools the sample of 316 schools (originally the 
target was 300) was considered the optimum choice from one hand to provide a significant amount of 
data for different school environments and on the other hand to support a realistic plan of 
implementation of the School Innovation Model. Following the pre-measurement, we have studied the 
score distributions to meet the requirements of the normal distribution. School heads were supported 
to develop their localised open schooling plans and to adapt them into the relevant needs of their 
schools and the local communities. It has to be noted that the development of the plans is a process 
that has been introduced to European school communities involved in innovative projects for some 
years (EC, 2015b). These plans act as a reference point for the school development and are offering 
the opportunity to see the overall process adopted by school communities during their reform efforts. 
These localised plans took into consideration local challenges and opportunities, as well as national 
initiatives touching upon innovation in science education and RRI and customised accordingly the 
various innovation strategies that were introduced in the School Innovation Model and were further 
elaborated and included in the R4C Self Reflection Tool (available for all the participating schools after 
filling in the 1st SRT Questionnaire). Innovation processes were discussed and explained. The role of 
the change agents was highlighted. Guidance and support were provided in the framework of 
workshops and webinars. Training materials were also available. Examples of good practices, acting as 
reference points for whole school interventions were also available. Schools were encouraged to take 
part in networks with other schools and to develop common projects and initiatives (Mogren et al., 
2019). Being part of a network encouraged interaction and provided schools with opportunities to 
enrich their practices and professional context through cooperation within and between schools, 
universities, science centres and museums, local industry and research institutions, collaborative 
reflection, development and evaluation of instruction, exchange of ideas, materials and experiences, 
quality development, cooperation between teachers, students, parents, science communicators, local 
entrepreneurs and researchers. The participating schools have created and contribute to numerous 
communities of practice to implement their innovative projects, involving numerous external 
stakeholder that progressively took active role in the implemented projects. These schools have 
designed and implemented more than 300 innovative projects focusing on local challenges and 
problems and providing innovative ideas and solutions. 

 Assessing the Validity of the R4C Self-Reflection Tool 

A factor analysis of all pre-test data (which were supposed to be “unspoiled” of involved interventions) 
verified the reliability and validity of the R4C-SRT instrument. The hypothesized three-partite structure 
clearly appeared. As the factor analysis as, statistical method describes variabilities of different 
correlated items of a lower number of latent variables with the intent to reduce the number of the 
related variables, in our case, all introduced items of the tool can be reduced by applying certain 
general measures to three different unobserved and underlying variables, so-called factors. Typical 
measures are pre-defining min-eigen scores or identifying scree-plots by following defined 
mathematical procedures. 
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Table 5: Loading pattern of the R4C-SRT with its three -actor solution and the corresponding items 

 P-Level TPD- Level M- Level Item 

PL 4 ,749   Implementing Projects 

PL 1 ,738   School Leaders and Teachers Shaping Learning Systems 

PL 5 ,666   Parents & external stakeholders’ involvement in school’s 
activities/projects 

PL 6 ,659   Reflect, Monitor, Debate  

PL 7 ,599 

 

 Learning Processes adaptation 

PL 3 ,593   Collaborative environments and tools (co-creation, 
sharing) 

PL 8 ,590 

 

 Established collaboration with local, national institutions 

PL 2 ,580   Creating an inclusive environment 

TPDL 3  ,725  Professional Culture 

TPDL 8  ,707  Use and reuse of resources 

TPDL 6  ,692  Collaborative learning (mobility actions)  

TPDL 7  ,691  Collaborative learning (ICT Competences) 

TPDL 2  ,685  Setting expectations 

TPDL 1  ,573  Teacher Awareness and Participation  

TPDL 4  ,667  Professional Competences, Capacity Building and 
Autonomy 

TPDL 5  ,646  Leadership Competence 

ML7   ,745 Plans for Staff Competences 

ML 2   ,733 Coherence of Policies 

ML 6   ,728 Motivation Mechanisms 

ML 4   ,702 Education as a Learning System 

ML 8   ,683 Communication and Feedback Mechanism 

ML 5   ,680 Responsible Research, Reflective Practice and Inquiry 

ML 1   ,686 Vision and Strategy 

ML 3   ,684 Shared Vision and Understanding 

We subjected all original 24 task-specific statements of R4C-SRT to a principal axis factor analysis (PAF). 
The Kaiser-Meyer-Olkin measurement of .934 is high, as is Bartlett`s test of sphericity (chi-square= 
2498.825 p=<.001) (Field, 2013). By using the Kaiser-Guttman criterion, 35.02 % of the total variance 
was explained. Oblique and orthogonal rotations yielded essentially the same solution. The Varimax 
factor loadings are shown in Table 5. The extracted three factors covered perfectly the three 
hypothesized domains: management level, process level and teachers’ development level. In total, our 
24 task-specific statements solution ideally portrays the Self Reflection Tool on the sample basis of all 
participating schools. The reliability of the total scale scored 0.936, any item omission would have 
decreased this score.  
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 Results 

The data from 316 schools (from the 3 participating countries) demonstrate that the School Innovation 
Model had a significant impact to the innovation levels of the participating schools. The School 
Innovation Model has demonstrated an extremely successful journey in the diffusion of innovation in 
school settings. Recall how an Innovation Culture requires schools, in cooperation with other 
stakeholders, to become agents of community well-being. Projects developed by school form 
successful networks with a taste for responsible innovation. The data demonstrate significant growth 
in innovation (almost 12% on average) while the growth is much higher for less advanced schools (goes 
up to 40%) in a one-year intervention (Figure 6). The graph plots the post versus the pre values for the 
316 schools. To provide a prediction of the expected annual development for school leaders who are 
adopting the School Innovation Model and to provide suggestions on how school leaders and 
practitioners can employ the assessment tool in their administration we are modelling the expected 
value as a function of the initial school score. Clearly there are many factors (e.g., size of the school) 
that could have a significant contribution to the final school score but our intention in this study is to 
demonstrate the net contribution of the School Innovation Model to the development of schools, 
independently of the local conditions and other factors that can affect the final result. 

Figure 6: The graph 

presents the pre and 

post innovation 

levels of the 316 

Schools that were 

involved in the R4C 

pilots, after one 

academic year of 

implementation of 

the School 

Innovation Model 
activities in their 

settings. The fit line 

represents the 

average growth of 

the participating 

schools according to 

their pre-

measurement. 

The overall growth in openness (result of the implementation of the open schooling approach and the 
related activities) can be modelled as follows: 

!""#$%&'#"	)*$*+	(-#.&) = 12, 4 × 6, 766!""#$%&'#"	)*$*+	(-8*) − 7, 72 × !""#$%&'#"	)*$*+	(-8*) (1) 

Fit Parameters 
N  316      

Mean of Y  4,179      

R²  0,620      

R² adjusted  0,619      

RMSE  0,1764      

Parameter  Estimate 95% CI SE t p-value 
Constant 3,597 3,535 to 3,660 0,031630 113,73 <0,0001 

Innovation Level (Pre) 0,01047 0,009386 to 0,01155 5,5119E-04 18,99 <0,0001 
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Formula (1) represents the expected innovation level (post) of the school after one full academic year 
of interventions, in respect with its current innovation level (pre) as it was measured with the R4C-SRT 
instrument. The model provides an almost perfect match with the schools’ data (RMSE value very close 
to 0 and the R2 of the regression is relatively high). The corrective term in the model 
(−0,06 × <==>?@AB>=	CD?DE	(FGD)) is used to improve the prediction of the model for schools that 
are scoring quite high at the first measurement.  

Figure 7  illustrates the frequencies of the final scores of the sample (n=316) with indication of a normal 
distribution demonstrating the results pre- and post-measurement. We observe a significant increase 
of 11.79% of the mean innovation value between the pre- and post-measurement, after one year of 
implementation of the School Innovation Model in the school settings. The increase of 11.79% in the 
innovation level that we observe, indicates that schools integrated many of the aspects of the 
proposed School Innovation Model in their day-to-day activities as well as into the Development Plans. 

 

Figure 7: Frequencies of the measurements (pre and post) of the school sample. In the upper graph 

we can see the results from the pre measurement, before the schools start implementing the 

proposed School Innovation Model while in the lower graph, we can see the results of the post 

measurement, after one year of intervention.  The Final Score indicates the average results 

(achievement) from the three Levels of openness.  

The following figures illustrate the results in each one of the three levels (management – Figure 8, 
process – Figure 9, and professional development – Figure 10) for the schools participating in the 
sample (n=316). We observe a balanced increase in all levels demonstrating the sensitivity of the tool 
to monitor the organisational change of the school environment. More specifically, the Management 
Level of the sample was increased by 12.92% while the Process Level by 10.81% and the Techers’ 
Professional Development Level by 11.62%. 
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Figure 8: Frequencies of the school scores in the Management Level. In the graph are presented the 

results from the pre and the post-measurements.  

 

Figure 9: Frequencies of the school scores in the Process Level. In the graph are presented the results 

from the pre and the post-measurements.  
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Figure 10: Frequencies of the school scores in the Teachers’ Professional Development Level. In the 

graph are presented the results from the pre and the post-measurements. 

3.2 Monitoring Students motivation, Interest and State Emotions 

Since opening the school for workshops with external experts could raise the students' ambitions to 
pursue a scientific career themselves, the first point of interest was the impact of the Open School 
environment on the students' career motivation. Furthermore, it can be assumed that open school 
projects based on the RRI principles promote the Self-Efficacy and Self-Determination of the students.  

It is also interesting to see to what extent Open School is a purely science-based phenomenon or 
whether it can actually promote students' willingness to perform in general. Thereby, non-science 
subjects would also benefit from Open School and the school's e-Maturity. The established Science 
Motivation Questionnaire (SMQ) asks about motivation in STEM subjects and interest in science. The 
School Motivation Questionnaire (SchM) based on SM tests more general motivation to learn at 
school. 

 Sample 

A total of 9700 students took part in the survey and filled out the SMQ questionnaires. For validating 
the factor structure of our test-instruments the pretests were used (N pre = 2561).  

The students ranged in age from 9 to 18, with by far the larger group being 17-year-old. On average, 
the students were 15.45 years old (+/- 2.16). The gender ratio was almost balanced (54.2% female). 

 Results 

3.2.2.1 Factor Structure of Motivation Testing Tools 

The factor structure of the SM could be confirmed with solid factor loadings. The Kaiser-Meyer-Olkin 
measure of sample adequacy was very strong (KMO = .959).  
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Table 6: Rotated Factor matrix of Science and School Motivation 

 
Extraction method: Principal axis factor analysis. Rotation method: Varimax with Kaiser normalisation. 

a The rotation is converged in 6 iterations. 
The Bartlett test was highly significant (p < .001). The factor structure of the newer tool, school 
motivation, was also confirmed with strong values (Table 6). The Kaiser-Meyer-Olkin measure of 
sample adequacy was very strong (KMO = .934), and the Bartlett test was also highly significant (p < 
.001). The only weakness was the loading of item 9 (I use strategies that enable me to learn well.) 
under Self-Efficacy (SE) instead of Self-Determination (SD), but this is reasonable given the wording. 
This might be worth further consideration for the development of the tool. 

3.2.2.2 Students’ Science Motivation (SM) 

In the SM, for all subscales a significant increase in scores was measured (Wilcoxon p < .001; Table 7). 
In Grade Motivation (GM), the graph hardly reflects the increase because the median remains at the 
high value of 4 (Figure 11). The increase in motivation is reflected in the reduction of the standard 
deviation towards the low values. 
Significant increase for all subscales despite the high initial values. For grade motivation (GM), the 
graph hardly reflects the increase, as the median remains stable, but the strong downward standard 
deviation decreases. 

Table 7: Changes over time for the five subscales of the Science Motivation Questionnaire 
All subscales increased significantly. 

Wilcoxon-Test IM CM SD SE GM 

Z -8.091b -8.917b -9.293b -9.646b -6.856b 
Asymptotic Significance (2-sided) .000 .000 .000 .000 .000 
b. Based on negative ranks. 
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Figure 11: Changes in Science Motivation 

3.2.2.3 State Emotions 

Data from 1642 students were analysed using the State Emotions questionnaire. For the State 
Emotions, “well-being” (3.92±1.05) and interest (3.83±1.02) scored above average while boredom did 
very low (2.32±1.13) (Table 8) 

Table 8: SE-mean scores, standard deviations and t-tests for female and male participants at the 

post-test level. 

 

State Emotions show significant relations to motivation, to learning outcomes as well as to 
achievements, which is why they always need consideration when developing new learning methods. 
Student-centered methods (like open-schooling) are generating more positive feelings and better well-
being scores than traditional learning circumstances did. This is quite in line with our results as our 
students score high in well-being and interest as well, indicating high satisfaction. As we measured two 
kinds of “interest”, one as state emotion and the other as intrinsic motivation, our monitoring is more 
complex: the latter screens the interest and enjoyment of an activity, the former did so with interest 
with a better focus on feelings and the perceived relevance of a topic. Not surprisingly, both interest 
scales show a high relationship to each other. 

3.2.2.4 Students’ School Motivation 

The median of students’ school motivation scores was on a high level even in the pretest (Figure 12). 
All subscales revealed significant increase (p > .001; Table 9). The strong standard deviation into the 
lower values of motivation disappeared in the posttest. 



   
 

 D4.3. R4C Validation Report 24 

Table 9: Changes over time for the four subscales of the School Motivation Questionnaire 

Wilcoxon-Test IM SD SE GM 

Z -7.437b -7.182b -9.142b -5.241b 
Asymptotic Significance (2-sided) .000 .000 .000 .000 
b. Based on negative ranks. 

 
Figure 12: Changes in School Motivation: All Subscales increased significantly. 

 

3.3 Correlation of School Innovation Level with Students Motivation 

To assess the extent to which the increase of the school innovation level had the desired effects on 
students, we compared the changes in SRT scores with changes in student motivation. Although the 
focus may have been on science projects, the general motivation to learn may also increase with the 
R4C activities. Thus, the Spearman correlation was calculated for SRT with SMQ and also with Scholl 
Motivation (Table 10). The increase of SRT values correlate significantly with both motivation 
questionnaires. The moderate correlation coefficients indicate a reasonably strong link between SRT 
gains and increases in motivation. Science motivation and school motivation correlate significantly 
indicating the closely related but different constructs (Figure 13). 

The correlations of changes in Science Motivation and School Motivation with SRT changes are highly 
significant (p < .007) of good power with moderate correlation coefficients (Rho >.31). 
 
The increase of SRT Values correlates significantly. The moderate correlation coefficients indicate a 
reasonably strong link between SRT gains and increases in motivation. Science motivation and school 
motivation correlate significantly indicating the closely related but different constructs. 

Table 10: Correlation of Schools’ SRT and Students’ Motivation (Spearman Rho) 

Spearman Rho  D SM total D SchM total 
DSRT Correl. Coeff. .311** .363** 
 Sig. (2-tailed) .007 .002 
 N 316a 316 a 
D SM total Correl. Coeff.   .761** 
 Sig. (2-tailed)   .000 
 N   316 a 
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Figure 13: Scatterplot of SRT Changes and Students’ Science Motivation Changes or School 

Motivation Changes 

3.4 Shallow and Deep Analytics providing evidence from the implementation 

Shallow and deep analytics were provided from the R4C platform to monitor the development of the 
process and the engagement of the users. These were also used to support the validation findings and 
to confirm students and teachers’ involvement in the project actions.  
 
Figure 14 presents the shallow analytics from the use of the R4C platform. More than 22500 unique 
users, representing about 1500 teachers and 21000 students who were involved in the project and the 
related activities. Specific peaks can be presented in the graph related with key-moments of the project 
(large scale implementation activities) and period of “heavy” usage, e.g., during the summer period 
(June-July 2021) in the framework of the organisation of the online summer courses as well as in 
September/ October 2021 in the start of the new school year and during the preparation of the 
project’s closing conference where schools had to present their work. 

 

Figure 14: Scatterplot of SRT Changes and Students’ Science Motivation Changes or School 

Motivation Changes 

 
Related deeper analytics and their achieved values are presented in Table 11. 
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Table 11: Shallow and Deep Analytics from the use of the R4C Tools. The sample of the users includes 

1500 teachers and 21000 students. 
Performance Indicator Value  
Average number of communities that the teacher participates in 3 
Average number of teachers per community 15  
Number of educational resources that the teacher creates 1,2 
Average number of educational resources per community 18 
Total number of school projects that the teachers created/involved in 
their creation 

320 

Average number of webinars that each teacher participates in 1 
Time on Task (Average for both students and Teachers) 25 minutes 
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4 Discussion 
The R4C School Innovation approach was introduced in numerous schools from different countries in 
the framework of this validation study. The aim was to monitor the transformation process (that is 
following the well-documented and systematic path as described in the R4C School Innovation Model) 
of schools into innovation hubs within local communities. This was expected to be achieved by 
supporting the implementation of student projects to deal with local challenges. Overall, we can point 
to a broad improvement potential of school innovation incentives. The R4C-SRT enables a quick testing 
of self-reflection process which is regarded a powerful way to facilitate the school development (OECD, 
2013; EC, 2019b). Thus, R4C-SRT seems sensitive enough to communicate evidence of the school 
development progress and provide insights to teachers, school leaders, policy makers and parents. 
More specifically, the participating schools (n=316) demonstrate an increase at the Management Level 
of 12.92%, at the Process Level by 10.81% and at the Teachers’ Professional Development Level by 
11.62%. The data demonstrate an increase that goes up to 35-40% for schools that have lower 
innovation level at initial assessment. Still schools that succeed higher scores in the first measurement 
demonstrate increase in their final scores. Although the time interval of the intervention is only one 
academic year the R4C-SRT seems to be capable to identify the schools’ progress. Especially when the 
316 participating schools involved 1.500 teachers and 22.000 students in more than 320 projects 
following the School Innovation Model. They were also involved in the creations and/or participation 
in more than 100 communities on the project portal in order to share their projects and resources as 
well as to network with other teachers in their countries and beyond.   

These results are in line with the basic principles of an innovative school environment. An innovative 
school is a curious, welcoming, democratic environment which supports the development of 
innovative and creative projects and educational activities (EC, 2017b). It is an environment to facilitate 
the process for envisioning, managing and monitoring change in school settings by providing a simple 
and flexible structure to follow, so school leaders and teachers can innovate appropriate for school 
local needs (Earley & Greany, 2017). Our results are also in line with the expectations of the EU Policy 
document “Science Education for Responsible Citizenship” (EC, 2015a) where collaboration between 
formal, non-formal and informal educational is earmarked to enhance relevant and meaningful 
engagement of all societal actors with science and increase uptake of science studies and science-
based careers to improve employability and competitiveness.  

For the student questionnaires, the factor structure was confirmed, demonstrating the strength of the 
tests and the usability of their translations in the project. Students reported significantly higher 
motivation after participating in R4C projects (Figure 11). This increase in motivation was not limited 
to STEM subjects, as might be expected with STEM modules. The motivational experience in STEM 
could be generalised so that the students reported generally higher school motivation after the R4C 
year (Figure 12) (Conradty & Bogner, 2021). 

The motivational impact of R4C is in line with Guskey's expectations that motivation and improvement 
of student learning would be promoted primarily by improving teachers' professional knowledge and 
skills (Guskey, 2016). In most cases, teachers' attitudes are not on the PD curriculum, although these 
are likely to have a particular effect on students (Guskey, 2016; Hattie, 2010). With the changing social 
needs and demands of the 21st century and the fact that teachers are in office decades after leaving 
universities, PD’s methodologies are critical to upgrade teachers’ efficacies (Yue, 2019). Flexible 
teaching practice is needed that makes educators more readily adapt to the ecological, social, and 
economic challenges that humanity currently faces (Henriksen et al., 2016; Hensley, 2018). The training 
for the school and teachers, which accompanies them through a year, resembles a coaching offer with 
a low threshold. Through the SRT feedback, the need for own professional development and school 
development becomes intrinsically encouraged. The effect on TDP was a clear increase. The effect on 
student motivation is obvious. A special feature is the reaction of Grade Motivation to R4C 
implementation, which allows a more differentiated view. All motivation factors had significantly 
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higher posttest values. But while the deviation decreased for IM, CM, SE and SD, grade motivation 
showed an increase in deviation towards the lower values.  

We judge this development as a reorientation away from external assessment towards the students' 
responsibility for their learning (Gnambs & Hanfstingl, 2016; Ryan & Deci, 2000). A drop in grade 
motivation and the simultaneous increase in SE and SD indicate, that the RRI based teaching promoted 
students’ self-responsibility (Black & Deci, 2000). 

Our findings in GM can be explained by the social-cognitive theory of learning (Bandura, 2002), on 
which the SM is grounded. Glynn and colleagues (2011) extracted five motivational components as 
essential: intrinsic motivation in combination with personal relevance, self-determination, and self-
efficacy and extrinsic motivation differentiated in career - and grade motivation (Glynn et al., 2009). 
Grade motivation has been conceptualised as a factor of extrinsic motivation (Ryan & Deci, 2000). 
Grades are a complex, controversial issue. On the one hand, they are an established and practical 
method of giving feedback. It allows the student to assess his or her level of learning and to adjust 
learning behavior accordingly. Unfortunately, grades are rarely perceived or communicated in this 
way, so that students usually perceive grades as a token principle with a demotivating effect 
(Chamberlin et al., 2018). In this case, the teacher is perceived to grant or deny a reward. The learners 
underestimate their responsibility for the grades. Grade motivation can therefore be perceived as 
purely extrinsic motivation (Glynn et al., 2011). Accordingly, an increase in SE and SD would be 
expected to lead to a decrease in grade motivation (Deci & Ryan, 1993): students report that they learn 
because they are self-determined and self-effective, not because they are avoiding punishment (lousy 
grade) or seeking reward (good grade).  

Following self-determination theory, school environments often insufficiently satisfy three basic 
psychological needs of youths during maturation: autonomy, competence, and relatedness (Deci & 
Ryan, 1993). Consequently, insufficient need satisfaction might account for the decline in intrinsic 
academic motivation during adolescence (Gnambs & Hanfstingl, 2016).  

Thus, depending on the teacher's communication culture and the student's prior experience, GM can 
be an extrinsic motivation factor or close to intrinsic orientated SE (Glynn, Taasoobshirazi, & Brickman, 
2009). Accordingly, the GM values in the posttest began to scatter with increasing SE and SD. 

Based on the analysis, we are proposing to apply our model to predict the school development level 
after one full year of adoption of the School Innovation Model, especially as the literature about 
engaging actors outside the academy is still limited (EC, 2015c). This process highlights that one of the 
core elements of the schools’ success in raising achievement is a robust focus on tracking and 
monitoring of development progress and the use of assessment data for progress tracking, target 
setting and support for schools slipping behind with targeted interventions. Such models can be used 
effectively by senior managers, teachers, teaching assistants and governors to answer questions about 
current standards, trends over time, progress made by the schools and to set high expectations in case 
study schools (Demie, 2013). 

Furthermore, the correlation of the R4C-SRT with the study conducted for the students and schools’ 
motivation after realising activities that were following the R4C School Innovation Model, demonstrate 
that when a school is increasing its innovation level (meaning that proceed with organisational 
changes) the student’s motivation will increase as well.   

To investigate the extent to which the motivation effect is related to school development, the 
correlation of the development of schools and their students was correlated. Looking at the correlation 
of SRT with motivation development, the direct effect of School Innovation Model on learner 
motivation becomes even clearer. The enormous impact of the R4C activities, where the participating 
schools were involved, in the STEM subjects is particularly evident in the general school motivation. 
The results of SRT correlates even more strongly with school motivation than with science motivation. 
It should be emphasized that the two motivation tests are strongly correlated (Table 8; p < .001; 
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Spearman Rho = .726) because they are based on a common theory. But they do not measure the same 
concept. Thus, R4C's science-focused interventions were also able to increase overall motivation to 
learn, which is a promising result: Science interventions through the implementation of the School 
Innovation Model can increase general motivation to learn and achieve, so that other subjects also 
benefit. General school motivation is an important indicator for the effectiveness of STEM projects, 
which indirectly support other subjects as well. After all, among the students are not only future 
scientists, but people who are fundamentally interested in scientific contexts should be educated. 
Especially in times of the COVID pandemic, it should be emphasized how important it is for all citizens 
of a democratic culture to master certain scientific ways of thinking and to view information critically 
(Frischlich & Humprecht, 2021).  

If we want a powerful, 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. The open school processes instil 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 (UNESCO, 2014; Oksanen & 
Hautamaki, 2015) that operates under a holistic framework of organizational learning and promotion 
of educational innovations (Senge et al., 2012). This process was implemented in the participating 
schools. The school communities have introduced innovative practices in their settings by involving the 
whole school community. The necessary adoptions were made to the curriculum in order to facilitate 
the development of students’ projects.  

Applying the School Innovation Model in local settings has made it clear that schools have much to 
gain by fostering connections between formal and informal learning, between existing providers of 
education and new entrants (Nghia, 2018). The School Innovation Model has supported the 
transformation of schools into innovative environments in the 3 participating countries. A tailored 
package of supporting materials, including the R4C-SRT, the School Innovation Model and the School 
Innovation Roadmap, have been developed to support schools as they transform into Innovation Hubs, 
offering a clear mentoring approach to schools with a vision for the future. Guidance has also been 
provided to local and system-level stakeholders. The described instruments exemplifies the overall 
approach on how we can best support schools in their attempt to evolve, transform and reinvent their 
structures towards a more open, innovative, localized and socially responsible learning environment. 
In this framework, schools facilitate open, more effective and efficient co-design, co-creation, and use 
of educational content (both from formal and informal providers), tools and services for personalized 
science learning and teaching that form the basic ingredients for innovative student projects. Such 
projects understood as best practices are the so-called incubators and accelerators on school 
innovation. Practitioners and school heads could advance the expected learning outcomes in the 
framework of such activities as they are expected to increase the motivation and interest of the 
students, as it was demonstrated from the correlation of the assessment instruments. This work differs 
from the work in engagement and affect in terms of time-scale. Whereas engagement and affect often 
manifests in brief time periods – as short as few seconds – motivation and interest are more long-term 
stable aspects of students’ experience. Work by Kizilcec and al (2017) has tried to connect students 
learning experience with their values, leading to greater degrees of completion of school projects and 
related tasks. Walkington and Bernacki (2020) have tried to implement projects related to students’ 
personal interests, leading students to work faster, become disengaged less often and learn more. 
Furthermore, the overall self-reflection process could help leaders to reflect on the ways they are/are 
not facilitating the proposed innovation framework through both their individual actions and the 
systems and structures they work to create and uphold. The R4C-SRT tool is intended to support 
reflection, rather than evaluation or accountability purposes. Reflecting on one’s strengths and 
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limitations and making a plan for ways to improve and grow, leads to improvement. This tool is 
intended to support that reflection process. Within any system, education included, there are 
elements within our circle of control that one can directly address, elements within our circle of 
influence, and elements that are within our circle of concern. This reflection tool focuses on a school 
leader’s circle of control and their circle of influence. Although the categories and reflection 
statements of the tool are designed to cover many elements of school openness and innovation 
potential, we acknowledge that there are areas where one should “dig deeper”. This tool is not 
intended to stand alone, but rather be used in conjunction with other methods of reflection, ongoing 
coaching, professional development, and feedback. 
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5 Conclusions 
Improving and modernizing education and training systems needs support by assessment in order to 
fine-tune the process. The described instruments have been shown their potential and effectiveness 
to enable school heads and innovative teachers to follow up their progress and to get the opportunity 
to reflect. Using this self-assessment as a starting point, school heads can identify areas for growth as 
leaders and can give further thought and planning to the development of their plans. The purpose of 
the R4C Self Reflection Tool is to help to develop reflective practitioners who can lead schools towards 
the transformation of schools to innovation ecosystems. There is a considerable need to support and 
involve a broad set of stakeholders (e.g., school heads, teachers, administrative staff, students and 
external stakeholders) so that each school can respond to the need for institutional change and 
development in a meaningful, comprehensive and strategic way. This is becoming even more critical 
and important in unexpected situations like the current pandemic that has posed numerous 
restrictions to the schools’ operation. In such cases, the schools’ innovation and autonomy offers a 
variety of processes and methods to cope with the rather demanding framework of operation during 
the school’s closure. The self-reflection process and the schools’ innovation could act as drivers for 
school communities to adopt innovative methods and keep delivering high quality educational services 
to their students. The use of the R4C-SRT along with the monitoring of the student’s motivation and 
interest could act as the map in such a transformation journey. 
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7 ANNEX I: R4C-SRT Questionaire  
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Vision and Strategy 

The school is, or will start, planning to 
develop a strategic plan in order to become 
an open school.   

The plan will also ensure the students and 
teachers will have the necessary access to 
ICT equipment and internet (provided by 
the school or bringing their own devices).  

The school has already developed a vision 
on how to become an open school. 
Mechanisms for implementations of the 
vision are being currently developed and 
teachers are invited to participate in the 
process. 

The focus of the schools is not only to 
ensure the necessary infrastructure is 
available but also to have a dedicated ICT 
coordinating teacher with clearly defined 
roles and responsibilities in place.  

Innovation and Open Schooling is part of 
the school vision and activities are being 
implemented following the School 
Innovation Approach. 

ICT is included in the vision and strategy of 
the school focusing on the enhancement of 
learning and takes into account the 
necessary inclusive aspects through 
assistive technologies and appropriate ICT 
resources in addressing students additional 
or differentiated learning support. 

 

The school innovation approach is already 
integrated in all the activities of the school.  

There is a dedicated support team to 
maintain the ICT infrastructure and ensure 
proper updating of the existing software.  
The foreseen student/ computer ration is 3 
students per computer or less and the 
school is committed to provide internet 
connection throughout the school.   
Students can bring their own devices to 
school. 

Coherence of Policies 

The school management ensures or will 
ensure that the school policies are coherent 
to the latest developments and also to the 
needs of the students, the teachers and the 
general community of the school.  

The school’s policies clearly address or will 
address the integration of ICT infrastructure 
and resources.  

 

 

 

The school considers comprehensive 
strategies to raise the quality in the 
teaching inside the organisation, including 
school leadership and the attractiveness of 
careers at school, covering such aspects as 
teacher competences, qualification 
requirements, a continuum of teacher 
education and professional development, 
teacher evaluation, career perspectives and 
working conditions. 

The school considers the integration of 
Technology Enhanced Learning in a wide 
range of curricular areas. 

The school critically reviews and aligns its 
policies with any major changes to 
curricula, assessment, school organisation 
and funding, quality assurance etc., to 
ensure coherence in line with central policy 
objectives in school education;  

Technology Enhanced Learning is 
integrated in the school policy and foresees 
the existence of assistive technology and 
appropriate resources to promote cross 
curricular learning opportunities.  

 

The school involves policy makers and 
education organisations in an open and 
regular dialogue with the goal of increasing 
policy coherence and to benefit from 
stakeholders’ experience and broad 
networks.  

There is a well-established policy for safety 
and acceptable use of the internet. 
Technology Enhanced Learning (TEL) 
opportunities are integrated in teachers’ 
daily practices, to ensure equity and equal 
opportunities to all students. TEL is 
integrated in the school policy promoting 
inclusive, cross-disciplinary and 
differentiated learning opportunities. 

Shared Vision and 
Understanding 

The school has a or is designing a common 
vision for open schooling that is or will be 
shared among the teachers. 

Technology Enhanced Learning integration 
is or will be shared among the teachers 

The school enables means to gather 
perspectives from different levels of the 
system including central authorities, 
national stakeholder organisations; 
regional/local authorities and stakeholders, 
practitioners at school, pupils with their 
parents and families, local communities; 

The school uses an ICT vision to gather and 
organize information from within and 
outside the school, that is understood and 
shared by all stakeholders. 

The school balances school autonomy with 
measures for evaluation that support 
school development and help teachers and 
school leaders to shape their school as a 
learning organisation, review quality 
assurance systems and the role of 
inspection in this respect 

ICT is the favoured mean to assess the 
impact the development plan of the school 
and the impact on students’ learning.  

When defining policies and priorities for 
Continuing Professional Development, the 
school considers balancing needs at system 
and school levels while also considering the 
needs of individual teachers and school 
leaders 

ICT is used to enable a continuous self-
evaluation of teacher’s needs and to 
facilitate the design of the school priorities 
with the support and participation of all 
members of the school community at large, 
including the needs of the local community.  
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  Enabled Consistent Integrated Advanced 

Education as a Learning 
System 

The school creates, or will create, a vision to 
support members of the school community 
to adopt changes in order to improve the 
organization as an overall. School heads 
participate in professional development to 
support individuals to improve their own 
competence profile, aligning it with the 
vision of the school.   

The school builds capacity for change 
management, including the identification of 
change leaders, offering them professional 
development on change management, and 
other forms of support. Professional 
development is provided to support the 
management of the changes not only in a 
person to person basis but at an 
organizational level as an overall.  

The school sets up broad and inclusive 
consultation processes, to build trust and 
enhance support for reforms among 
stakeholders, and to inform policy-making; 

The school considers regional or local 
partnerships to stimulate school 
development and change or support the 
implementation of specific changes and 
reforms, e.g. model regions, best practices 
from local networks, etc. 

Responsible Research, 
Reflective Practice and 
Inquiry 

The school introduces or will introduce the 
principles of responsible research, 
reflective practice and inquiry in the school 
practices 

The school supports teachers in gaining 
research qualifications and conducting 
research, for instance by recognising and 
encouraging research as part of 
professional development; or through 
grants for research projects or 
qualifications (e.g. PhD); 

The school supports reflective practice to 
develop learner-centred teaching and 
assessment strategies; 

It rewards and stimulates innovation in 
teaching, and school practice more 
generally, for instance through grants, 
awards; 

The school creates partnerships between 
schools and higher education institutions, 
focused on research, feedback loops 
between theory and practice (involving 
both teacher education providers and 
faculties of educational science); 

It instigates and develops training for peer-
mentoring. 

Motivation Mechanisms  
The school plans to set-up a mechanism 
aimed at motivating teachers and students 
to undertake innovative projects. 

The school has already set a mechanism to 
motivate teachers and students to 
undertake innovative projects 

The majority of the teachers and students 
demonstrate a motivation to undertake 
innovative projects.  

 

The school’s motivation mechanism is 
evaluated and updated in regular base.  The 
use of ICT as a motivation mechanism is 
used regularly in the school. 

Plans for Staff 
Competences  

The school develops or will start developing 
a plan to identify Teachers’ Professional 
Development needs. 

The school has appointed a teacher or a 
team of teachers as responsible to identify 
and plan the whole school staff Professional 
Development needs. Technology Enhanced 
Learning is suggested as a mean to develop 
knowledge on curriculum activities in their 
schools and other schools 

The school is realising or participating in 
Teachers’ Professional Development 
programmes. 

The school regularly updates the plan for 
the Staff Professional Development 
programme according to a needs analysis 
mechanism.     

Communication and 
Feedback Mechanism  

The school is working on a communication 
plan with a concrete set of actions and 
target audiences. The plan includes or will 
include a mechanism to communicate its 
Innovation vision and strategy to all the 
stakeholders.  The school has or is planning 
to have an online presence (Website, social 
media channels, etc) as a mean to 
communicate with the school and local 
community 

The school communication plan takes into 
consideration the different target 
audiences from the school (staff, teachers 
and students) and local communities and 
has a team responsible for its design and 
follow-up. School Management 
communicates the vision and its Innovation 
Strategy to the whole school community. 
The online presence of the school is part of 

The school communication plan created 
with the support of members of the school 
has a clear selection of channels in order to 
ensure the full involvement of the whole 
school and local community, including 
other stakeholders such as education 
authorities and local business.  The open 
schooling vision as well as major 
development and participation in projects 
are regularly shared with the communities 

Besides the integrated communication and 
feedback mechanism, the school 
communication plan has a clear definition 
of all actions, channels and target audiences 
and is co-created with the members of the 
school and local community. Continuous 
evaluation of the plans impact is conducted 
and the necessary adaptations integrated in 
the plan. A dedicated group of teachers is in 
charge of the website updates and social 
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  Enabled Consistent Integrated Advanced 
the strategy and a key component to the 
materialization of the vision.  

(students, teachers, families, etc.). There is 
a specific area in the school website where 
all the important projects and 
developments are openly shared.  

media sharing of all major developments 
and milestones achieved by the school.  

 

 

PR
OC

ES
S 

LE
VE

L 

School Leaders and 
Teachers Shaping Learning 
Systems 

School leaders and teachers have or will 
have their expertise recognized and 
mandated to contribute to everyday 
school activities.  

The school creates opportunities for 
school staff to diversify careers by taking 
on additional roles, at school (coordinating 
or leadership roles; support to colleagues, 
including mentoring, professional 
development, involvement in school 
development, (international) project work, 
extracurricular activities, cooperation with 
external partners); 

The school creates opportunities for 
school staff in general to become involved 
in developing the School Innovation 
approach (school evaluation; policy 
dialogue; policy development etc.) 

 

 

The school creates opportunities to 
encourage and support school staff to 
engage in school-to-school networks to 
share expertise and teaching resources, 
spread innovation and support school 
development 

Students are invited to collaborate with 
students from different schools (at a 
national and international level) and the 
school as whole is invited to participate in 
a series of activities and challenges. Micro 
accreditation mechanisms such as digital 
badges are a common practice in the 
school. 

Creating an inclusive 
environment  

The school has identified, or will identify, 
the national or European guidelines 
concerning inclusiveness. The school’s 
strategic plan takes, or will take into 
consideration those guidelines.  

Some teachers are implementing inclusive 
activities that take into consideration 
aspects of communication, awareness, 
equal opportunities, gender balance, and 
avoid any stereotypical language and 
behaviours.   

Most of the teachers are implementing 
inclusive activities that take into 
consideration communication, awareness, 
equal opportunities, gender balance and 
avoid any stereotypical language and 
behaviours).  As part of these actions 
several community problems have been 
targeted and identified (social, gender, 
cultural, religious, etc.).  

The majority of teachers is implementing 
inclusive activities that take into 
consideration:  communication, 
awareness, equal opportunities, gender 
balance and avoid any stereotypical 
language and behaviors and collaborate 
with schools at local or national level in the 
targeting of related community problems.  
Students help identify and propose 
solutions to such problems (social, gender, 
cultural, religious, etc.) 

Collaborative 
environments and tools 
(co-creation, sharing) 

The school sets-up or will start setting-up 
the needed infrastructure to enable 
teachers and students to create a 
collaborative working environment.  

Teachers and students are using 
collaborative environments for some 
classroom activities. Teachers co-create 
materials with their colleagues and with 
the participation of students.  

 

 

Teachers and students are regularly using 
collaborative environments in their 
classroom activities and are also 
developing and sharing content Teachers 
collaborate and work in an 
interdisciplinary way. 

Students use ICT within school hours to 
collaborate and to acquire knowledge 

Teachers and students regularly use 
collaborative environments in their 
classroom activities and co-create content 
with other schools. Teachers promote 
cross-disciplinary activities, and project-
based learning opportunities.   

The community at large is welcome to 
participate in the collaborative projects 
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within their school environment and also 
externally with other schools.  

A cooperative approach for producing and 
sharing activities is in place.  

and help in its creation and sharing 
process.  

Implementing Projects 

The school is implementing or will 
implement one or more projects, in at 
least one classroom, targeting the 
involvement of the community.   

 

The school will implement or is 
implementing more than one project in 
several classrooms, targeting the 
involvement of the community.  The 
school includes dissemination of their 
participation projects.  

The majority of teachers participate and 
disseminate their participation in national 
and international projects, in particular 
those addressing the involvement of the 
community. There is collaboration among 
teachers of different disciplines and they 
actively disseminate their projects as part 
of the school’s communication plan.  All 
projects are following the school inclusion 
strategy and make good use of Technology 
Enhanced Learning opportunities.  

 

Teachers create new projects and 
coordinate the participation of several 
classrooms in it, including a cross-grades 
participation. The projects are cross-
disciplinary and open to members of the 
school and local community. Teachers 
support the dissemination of their projects 
as part of the co-created school’s 
communication plan. All projects are 
following the school inclusion strategy and 
make good use of Technology Enhanced 
Learning opportunities. 

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

Parents (guardians, family) and external 
stakeholders’ engagement is, or will be, 
evidenced through projects that the school 
has initiated.  

Parents (guardians, family) and external 
stakeholders’ engagement is embedded in 
most of the school’s activities.  

Parents (guardians, family) and external 
stakeholders’ engagement is embedded in 
most of the school’s activities and the 
school has initiated an ongoing monitoring 
and evaluation of their interventions.  

Parents (guardians, family) and external 
stakeholders’ engagement t is embedded 
in all the school’s activities and show 
initiative in this participation. An ongoing 
monitoring and evaluation of their 
interventions is established.  

The school has a specific mechanism to 
identify all the major infrastructures 
existing in the locality (science centres, 
industry, service providers, etc) and how 
they can support and collaborate in the 
materialization of the school’s vision and 
mission. 

Reflect, Monitor, Debate 

The school conducts or will conduct 
reflection, monitoring and debates as part 
of the school’s activities (involving 
teachers and students). These tasks are 
performed on components that have been 
identified as critical to the implementation 
of the School Innovation Strategy.  

 

The school performs regular analysis and 
evaluation of the data collected from the 
reflection, monitoring, and debates with 
teachers and students. ICT is used to 
reinforce the process and assessment the 
students’ progression.  

 

The school produces regular reports on the 
findings of the reflection, monitoring and 
debates with teachers and students, 
including the assessment of students’ 
progression with a component of self-
assessment.  The reports are distributed to 
teachers, students, parents as well as the 
school management and relevant 
improvements are realized based on it.  

The school produces regular reports on the 
findings of the reflection, monitoring and 
debates with the whole school community 
as well as with external stakeholders. The 
reports are distributed to all the 
stakeholders and relevant improvements 
are integrated in the school’s development 
plan.  
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Learning Processes 
adaptation  

 0 to 25% of teachers show evidence of 
adapting learning processes according to 
results of their previous experience.  

26 to 50% of teachers adapt learning 
processes according to established 
feedback mechanism involving all 
stakeholders. Teachers use ICT as a mean 
to increase pupils’ motivation and improve 
their competence profile. The main focus 
for students with special needs is on 
literacy and numeracy  

51 to 75% of teachers are adapting 
learning processes according to 
established feedback mechanism involving 
all stakeholders. Students can work online 
and their progress can be monitored. ICT 
tools are used to communicate with the 
students in the process and to adapt 
differentiation to accommodate the 
different needs of their students.  

All teachers and students propose 
improvements and adaptations according 
to feedback from all stakeholders, 
regularly.  Teachers use ICT to assess the 
evolution of the students using Learning 
Analytics, ePortfolio or other similar 
technologies. ICT solutions are available to 
all students with special needs and are 
used in a cross disciplinary format. 

Established collaboration 
with local, national 
institutions 

0 to 25% of teachers collaborate or will 
collaborate with local and/or national 
research/science institutions  

26 to 50% of teachers implement projects 
with the collaboration of local and/or 
national research/science institutions and 
other businesses and industries in their 
region. 

51 to 75% of teachers are implementing 
projects with the collaboration of local 
and/or national research/science 
institutions and other businesses and   
industries in their region. 

Collaboration with local and/or national 
research/science institutions and other 
businesses and industries in their region, is 
embedded in all the school’s activities. An 
ongoing monitoring and evaluation of 
interventions is established. 
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Teacher Awareness and 
Participation  

Teachers are or will be introduced, and 
offered to engage in Professional 
Development opportunities. 

Teachers are aware of and many have 
participated in Professional Development 
programmes (e.g. Summer Schools, 
Mobility actions)  

All teachers are aware and the majority of 
the teachers have participated 
(individually or as whole school) in 
Professional Development programmes.  

All teachers meet their professional needs 
through active participation in 
communities of practice, peer to peer 
networks and accredited practice-based 
research  

Setting Expectations 

The school sets, or will start setting, a 
framework of clear and tangible 
expectations for each member of the 
school community 

The school creates transparency on the 
competences required from teachers and 
other staff at different stages of their 
involvement through frameworks or 
standards 

The school involves teachers and other 
relevant stakeholders in its development 
and regularly reviews its strategy to ensure 
ample acceptance, relevance and 
usefulness 

The school ensures that expectations are 
set out in the school framework and that 
clear and tangible expectations for each 
member of the school community are 
aligned with national policy and curricula 
as well as with the schools’ own curricula 
and goals. 

Professional Culture 

The school will or is already encouraging 
and supporting collaboration among staff 
for teaching (e.g. team teaching; sharing of 
teaching resources) and staff learning.  

The school is working, or will work, on a 
team building strategy.  

The school encourages cross-school 
networks and digital platforms to support 
(a culture of) collaboration in the teaching 
profession.  The school invests in a series 
of team building activities as part of their 
strategic plan. The activities are 
implemented in collaboration with other 
school’s networks.  

The school supports a culture of 
collaboration by avoiding situations that 
could encourage counterproductive 
competition between individuals. The 
school strengthens recruitment and 
retention of qualified staff by focusing on 
school ethos or professional culture. Team 
building activities are integrated in the 
whole school vision and involves not only 
teachers and students but also other staff 
members of the participating schools.  

The school encourages links between 
schools and providers of teacher 
education;  

It supports systematic induction of 
beginning teachers, and teachers new to 
the school. Besides the integrated vision 
for team building activities, members of 
the school and local community 
participate in the co-creation of the 
strategy.  
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Professional Competences, 
Capacity Building and 
Autonomy 

The school clarifies, or will clarify, the 
definition of CPD (Continuous Professional 
Development) for school staff, with a 
preference for a broad, open and inclusive 
concept that is operational at the same 
time (including formal, informal and non-
formal forms of professional learning). 
Teachers are encouraged to include the 
use of ICT in their training. 

The school considers making CPD an 
obligation/explicit duty, and allocating 
working time to it. Teachers are 
encouraged to integrate TEL in their 
training, including the curriculum 
opportunities for its use in classroom.  

The school aligns priorities with real needs 
at different levels (teachers' individual 
learning needs, school level needs,) and 
review systems of priority setting if needed 
(at which level, by whom) 

It encourages professional development 
cultures at school: this may include 
reviewing decision-making on priorities 
and funding allocation; the use of CPD 
plans by schools/individual teachers; links 
to teacher appraisal. The use of digital 
tools and resources to facilitate the whole 
process is included across the training 
opportunities. 

The school supports self-regulation of the 
profession (e.g. through a teaching council 
or consultation processes). Schools staff is 
invited to share their training and 
implementation experience in a 
collaborative way. The use of a variety of 
different software and Open Education 
Resources is incentivized.  

Leadership Competence 

The school creates, or will create, 
transparency on the competences 
required from school leaders, for instance 
through competence frameworks or 
standards 

The school ensures transparency and 
common understanding on the leadership 
competences of teachers (at different 
stages of their career) 

The school reviews teacher education, 
including CPD available to ensure it 
addresses leadership competences 

The school promotes forms of distributive 
leadership with broad involvement of staff 
at school 

Collaborative learning 
(mobility actions) 

There is no or limited sharing of innovative 
practices among the teachers of the school 

Teachers in the school are sharing and 
collaborating in innovative projects in an 
informal manner 

Teacher regularly share their innovative 
projects and collaborate within the school 
as well as with other schools  

School supports and facilitates peer to 
peer learning in open schooling practices 
through mobility actions and other formal 
approaches. 

Collaborative learning (ICT 
Competences) 

Professional Development is or will be 
focused at least on basic ICT skills  

Some teachers participate in Professional 
Development Programmes aimed at 
introducing collaborative learning through 
digital platforms 

The majority of teachers participate in 
Professional Development Programmes 
introducing collaborative learning through 
digital platforms 

School identifies and designs its whole 
school Professional Development 
programme for collaborative learning 
through digital platforms, shared also with 
other schools.   

Use and reuse of resources  

Teachers are, or will be, offered the 
opportunity to engage in web 
communities and avail of online resources 
to support teaching practices 

Teachers in the school use online 
resources and share self-developed 
resources.  

Teachers regularly uses online resources 
from web communities and portals in their 
classroom.  

Teachers confidently share their online 
resources within their own school and with 
other schools.  

 


