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Executive Summary

The SLEs Methodology is the second deliverable of Work Package 2, the First Version was delivered
on Month 6 and this updated one on Month 21. In this document we lay out a comprehensive
methodological framework of guidelines and proposed actions to enable and guide the development
of SLEs in accordance with the main foundational concepts in our . The
work that is presented in this document is based on the one hand on the outcomes of four co-creation
workshops that were organized and coordinated by EA and in which all parthers of the consortium
participated, and on the other on the qualitative and quantitative feedback collected during
stakeholders’ co-creation and reflection workshops and surveys of the pilot implementation phase.
The four co-creation workshops took place during May 2023 (Month 5), each workshop was focused
on a particular theme. The themes were: 1. Understanding SLEs concepts and dimensions, 2. Learning
by example, analyzing an example SLE, 3. Focusing on SLE prototype development and processes, 4.
Consolidating overall methodology. The main objectives of this series of workshops were on one hand
to bring together all partners’ insights, views, ideas, expertise, and experience towards a co-created
constructive methodology, and on the other, to simulate and facilitate a similar process of co-creation
that each partner can initiate and implement at local level. The stakeholders’ co-creation and
reflection workshops and surveys of the pilot implementation phase were conducted from Sep 2023
until Jun 2024. Collected feedback, insights, observations and concluding remarks based on
quantitative analysis contributed to refining and updating the initial methodology document.

We start by briefly presenting the SLEs that were developed and implemented during the pilot phase
of the project in thirteen different countries around Europe, namely Cyprus, Germany, Greece, Ireland,
Italy, Malta, Norway, Portugal, Romania, Serbia, Slovakia, Spain and Sweden. Their main
characteristics clearly give an overview of the variety and diversity of ideas, subjects and partnerships
that the SLE concept can encompass. Then the initiators’ pilot phase survey is discussed along with
its consolidated results and concluding remarks for each of its focus areas.

We then discuss our suggested step-by-step development process that can facilitate and guide the
development of a generic SLE. The proposed SLE development process is divided in four main steps,
which are: 1. Initiation and Getting Started; 2. Preparation and Establishment of Partnership; 3. Co-
creation and Implementation; 4. Reflection and Sharing of Results. For each step, we give a general
description, discuss its main objectives, and present the main actions, conditions or prerequisites
needed, supplemented with general recommendations on how to successfully complete it. We also
include a list of key indicative questions to be thoroughly considered or addressed which can assist
the successful completion of each step.

To enhance the readability of the document, we first finish discussing the whole sequence of proposed
steps of development and then proceed with accompanying sections that complement them by
elaborating on certain key aspects based on the synthesis of partners’ insights and recommendations
derived from the co-creation workshops. On partnership establishment and stakeholder engagement,
and on living lab co-creation practice. As co-creation is being a core and very significant element of the
SLEs perspective and development process we revisit the open schooling model and the living labs
practice as first discussed in our White Paper. We synthesise and adapt their subsequent steps in our
generic development process to produce an easy-to-follow elaborated version, which at the same time
we believe will be more appealing to learners and in general to partners of an SLE. It consists of the
main stages of “Feel and Imagine” as part of the initiation phase, which then lead to the stage of “Co-
create” and its iterative subsequent steps of “Explore, Experiment and Evaluate”, and finally concludes
with the stage of “Reflect&Share”. This is the main model process we propose to partners, educators,
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and other stakeholder participants in the SLEs project to adopt and implement during the mature
phase.

We finish by discussing our facilitation methodology and guidelines. Therein we suggest to plan and
offer a comprehensive facilitation programme, encompassing multiple modalities, online or in-person,
that include hands-on practice workshops, that will not only help teachers, educators and all actors
involved to explore, adopt, implement and improve an already developed learning ecology but also
assists them to gain confidence and experience towards developing their own ones individually or in
collaboration with other teachers, educators, stakeholders or partners of the consortium. We propose
the main design considerations along with general and specific recommendations of features that
such a general facilitation programme can incorporate. Partners can further adapt it depending on
local needs and circumstances.

This updated version of methodology as described in this document will be put in practice in the
mature phase of SLEs and will be refined and further updated where needed. A final version is
scheduled to be delivered on Month 34.
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Introduction

In our we put forward the concept of learning ecologies to offer a powerful new way
to envision and develop impactful local open schooling partnerships as science learning continuum
for all. We invoke pathways as a metaphor for thinking about ways to provide structure to learning
experiences, about how they are inter-connected and inter-related and about how they allow or help
learners to build upon them to pursue goals requiring extended engagement across multiple contexts
and learning opportunities. The vision of SLEs is practically manifested in fusing STEAM approach,
open schooling environment and living lab practice within an empowering partnership based on local-
level collaboration between formal, non-formal and informal science education providers, enterprises,
and civil society. In our view of a committed local partnership, we want it to resemble a real ecological
system in nature, which has the potential to initiate and generate in time a rich and robust complex
system of relationships, interactions, pathways and opportunities of collaboration and development,
which was neither prescribed nor predefined. In this respect when designing learning ecologies, we
should consider that natural ecosystems both provide and require diversity, efficiency, adaptability
and scalability. Ensuring that these features are present in the SLEs to be developed and implemented
during the piloting or mature phase of the project calls for a comprehensive and flexible
methodological approach to guide and assist the overall development process.

SLEs methodological work, which started at conceptual level with the SLEs White Paper, was first
documented in D2.2 “The SLEs Methodology - First Version” (delivered on Month 6) and is updated
with the current document. It focuses on the practical and procedural aspects regarding the design
and development of an SLE as a whole or of its accompanying learning activities.

The document is divided into four main sections. The first one presents the SLEs that were developed
and implemented during the pilot phase of the project in thirteen different countries around Europe
Then the initiators’ pilot phase survey is discussed along with its consolidated results and concluding
remarks for each of its focus areas.

Then follows the second section where our suggested step-by-step development process of a generic
SLE is discussed. Elaboration and further guidance on key aspects of the development process is
provided in the subsequent section. Partnership establishment and stakeholder engagement, living
lab co-creation practice, and inquiry-based pedagogical design are the key aspects in focus. In the
fourth section the facilitation methodology and guidelines are described. The document closes with
the summary.

This updated version of methodology as described in this document will be put in practice in the
mature phase of SLEs and will be refined and further updated where needed. A final version is
scheduled to be delivered on Month 34.

Methodology and guidelines

The work that is presented in this document at conceptual and procedural levels is based on the one
hand on the outcomes of four co-creation workshops that were organized and coordinated by EA and
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in which all partners of the consortium participated, and on the other on the qualitative and
guantitative feedback collected during stakeholders’ co-creation and reflection workshops and
surveys of the pilot implementation phase. The four workshops took place during May 2023 (Month
5), each workshop was focused on a particular theme. The themes were: 1. Understanding SLEs
concepts and dimensions, 2. Learning by example, analysing an example SLE, 3. Focusing on SLE
prototype development and processes, 4. Consolidating overall methodology. The main objectives of
this series of workshops were on one hand to bring together all partners’ insights, views, ideas,
expertise, and experience towards a co-created constructive methodology, and on the other, to
simulate and facilitate a similar process of co-creation that each partner can initiate and implement
at local level.

Visual highlights of the online sessions are shown in Figure 1 below.
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Figure 1 : Screenshots from the online co-creation workshops. Highlights include grouping of participants and
concepts, contribution of ideas and insights
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The stakeholders’ co-creation and reflection workshops and surveys of the pilot implementation phase
were conducted from Sep 2023 until Jun 2024. Collected feedback, insights, observations and results
from the quantitative analysis of the initiators’ pilot phase survey presented herein in the following
sections contribute to refining and updating the initial methodology document.

In the following we first present the SLEs that were developed and implemented during the pilot phase
of the project and then discuss the initiators’ pilot phase survey results. We then describe in detail our
suggested step-by-step development process. The generalized methodological steps are then followed
by separate accompanying sections that complement them by elaborating on certain key aspects.
These focus on: partnership establishment and stakeholder engagement, living lab co-creation
practice, and, guidance on inquiry-based learning.

2.1 Pilot phase STEAM Learning Ecologies

During the pilot phase of the project (in particular from Sep 2023 until May 2024) thirteen SLEs were
developed and implemented in thirteen different countries around Europe, hamely Cyprus, Germany,
Greece, Ireland, Italy, Malta, Norway, Portugal, Romania, Serbia, Slovakia, Spain and Sweden. In the
following their main characteristics are tabulated to give an overview of the variety and diversity of
ideas, subjects and partnerships that the SLE concept can encompass.

Initiator: Ballypane Community Library Galway, Ireland

Short description: In Ireland, the SLE sought to connect 15-year-old students (transition year) with the local
library and its maker space. Community stakeholders utilised STEAM as a neutral ground for collaboration,
with a specific focus on brain science. This culminated in a final artwork showcased during Brain Awareness
Week.

Main challenge: Teenagers’ lack of engagement with the local library and its maker space

Partnership:

* SFI Research Centre for Medical Devices (CURAM)
* Galway Community College students

* Ballybane Community Library

* Local artist

Initiator: Norwegian University of Science and Technology Trondheim, Norway

Short description: Bridging the gap between theory and practice, this Norvegian SLE invited university tudents
aged 21 to 24 years old to create realistic software prototypes ‘on contract’ for a real-world customer. The
initiative increased participants’ software engineering skills and gave good insights into the software
development lifecycle, including project management and planning, pre-study, requirements gathering, design,
programming, testing, evaluation, and documentation.

(0]
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Main challenge: Increased need for industry-compatible competences and relevant practical skills; Support for
university students transitioning from academic settings to the professional world

Partnership:
* Professors and Teacher Assistants from the Norwegian University of Science and Technology,
Faculty of Information Technology and Electrical Engineering

* Industries in the private sector (Information Technology, Engineering, Virtual Reality, Al)
* Municipality of Trondheim

Initiator: Domus - Museos Cientificos Coruneses A Coruna, Spain

Short description: In Spain, this SLE engaged 15 and 16-year-old students to create an audiovisual piece with
the help of Al tools. The topic was: ‘How do you imagine the world in 20307’, and it had a connection with the
17 UN Sustainable Development Goals (SDGs). Learning to integrate Al is a societal challenge and an
educational need. As of 2024, this subject is already taught in Galicia.

Main challenge: Need for young people to know how to use Al tools; Raising awareness on the ethical and
environmental opportunities and threats arising from the use of Al

Partnership:

* Domus Science Centre

» CIEDix: educational innovation centre

* Mundos digitales: festival on animation, video games and digital media
* University of A Coruna

« Science Club David Bujan School and Xentd100cia: science youth association

Initiator: Cyprus Ministry of Education, Sport and Youth, Unit for Education for the Environment and
Sustainable Development Nicosia, Cyprus

Short description: In Cyprus, this SLE invited 16-year-old students to conduct butterfly research using the eBMS
app and monitor local butterfly populations and ecosystem flora. The aim is to raise awareness about natural
conservation and protect biodiversity. Collaborating with the Pera Chorio Nisou municipality, pupils established
a butterfly park, selecting host plants and planning educational exhibitions.

Main challenge: Students are not aware of their local ecosystems and how endangered they might be
Partnership:
* Students and teachers from Idalion High School

* Researchers from University of Cyprus and Open University of Cyprus
¢ Municipalities of Pera Chorio Nisou and Dali
* Local Museum

Initiator: Agency for the Promotion of European Research Rome, Italy

Short description: In Italy, this SLE developed knowledge, critical, and creative thinking on circular bioeconomy
and environmental sustainability. It fostered active citizenship, agency, entrepreneurship, teamwork, self-
esteem, and resilience for 11-year-old pupils. Students in Rome engaged in interactive seminars, classroom
lessons, fieldtrips, workshops, and dissemination activities facilitated by different

external experts and researchers.

Main challenge: The need to educate and empower students on green sustainability topics through engaging
formats; The need of new practical models for more sustainable schools and communities

Partnership:
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I.C. Guicciardini
[talian Institute for Environmental Protection and Research

[talian National Agency for New Technologies, Energy and Sustainable Economic Development
National Institute for Insurance against Accidents at Work
FAO

University UnitelmaSapienza

Initiator: Centro Ciéncia Viva do Algarve Faro, Portugal

Short description: In Portugal, this SLE engaged students aged 9 to 10 years old into STEAM activities on
environment and sustainability aspects for a whole week. At the end of the week, pupils presented proposals
for action aligned with the UN Sustainable Development Goals (SDGs).

Main challenge: Need to increase students’ awareness on UN Sustainable Development Goals
Partnership:

¢ Centro Ciéncia Viva do Algarve

e University of Algarve

* Research Centers and Instititions of Faro

* Education services of the municipality of Faro

e Faro city Schools

* Ciéncia Viva National Network

Initiator: Mircea ceL Batran National College Ramnicu Valcea, Romania

Short description: With this Romanian SLE, 6 and 7-year-old students discovered nature and the natural
habitats of the Buila Vanturarita National Park. They explored its flora and fauna through sensory and inquiring-
based approaches, supported by the national experts and the insightful materials provided by the Park
authorities. The SLE gave students the chance to choose among specific natural elements (birds, animals,

plants), and undertake various activities like sensory labs, artistic and coding workshops,
and bird feeder engineering.

Main challenge: Students shoud reconnect with nature (especially local nature) more
Partnership:

e Students and parents of the school in Ramnicu Valcea

* Local environmental scientists, ecologists, naturalists, and yoga instructor

* Local tourist information center, county library, National Park representatives, regional theatre, and
County School Inspectorate

Initiator: Poprad Primary School Poprad, Slovakia

Short description: This Slovakian SLE merged multiculturalism, environmental awareness, and digital
competencies, involving two schools (from Slovakia and Poland) into a week-long workshop in the Natural Park
of the High Tatras mountains. Pupils aged 13 years old learnt about and worked for the conservation of
endangered species in this special ecosystem. Students became actors for change by producing an e-book on
endangered plants, as well as posters and dissemination materials to be shared with the future visitors of the

Park.
Main challenge: Lack of students’ engagement with the conservation of the local ecosystem
Partnership:
 Students and teachers of a Slovakian and Polish school
This project is funded by the European Union’s Horizon programme under grant agreement 1k
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* Experts and representatives of High Tatras Botanical Garden

Initiator: WISTA Management GmBH and Humboldt-Universitat zu Berlin Berlin, Germany

Short description: This German SLE engaged 12 to 16-year-old students into collaborative activities related to
the development and use of renewable energies. With interdisciplinary and practical activities, the initiative

promoted a holistic understanding of sustainable energy and transformed pupils into advocate for a clean an
greener future.

Main challenge: The need of future generations to be aware about climate change issues and renewable energy
solutions

Partnership:

* High school students and teachers in Berlin

* Head of extracurricular learning center

* Post-doctoral candidate

Initiator: Center for the Promotion of Science Belgrade, Serbia

Short description: The Serbian SLE members joined forces to raise awareness of the importance of
psychophysical health and wellbeing through a holistic approach that expands the knowledge surrounding this
topic. Students aged 15 to 19 years old and teachers from the Patrijarh Pavle Gymnasium, along with their

SLE partners, designed their desired school gym, prototyped the gym equipment, organised a race, a quiz and
a research study, and created a set of healthy meal plans.

Main challenge: The Patrijarh Pavle Gymnasium is one of the few schools in Belgrade that doesn’t have its own
gym. This prevents the students from actively participating in physical education for most of the year.
Partnership:

* High school students and teachers in Belgrade

* Architects, sportsmen, researchers, journalists, and makers

e Ex-students from the Patrijarh Pavle Gymnasium

Initiator: Ellinogermaniki Agogi Pallini-Athens, Greece

Short description: With this Greek SLE, students aged from 13 to 16 years old studied the phenomenon of
earthquakes. They learnt how scientists and researchers measure the features of an earthquake, how a
seismograph works, and how to monitor the seismicity in an area. Pupils also built a DIY seismometer to collect
and analyse data. They designed seismic shake tables to show how earthquakes impact buildings. Finally, they
organised and participated in outreach and awareness activities about earthquakes for
the school community and the general public.

Main challenge: The need to understand the societal impact of natural disasters, particularly earthquakes in
the South-Eastern Mediterranean region; The need to increase awareness of precaution measures and civic
protection

Partnership:

* School students

e Secondary school teachers

* Researchers and experts

* Parents, school community, and the general public
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Initiator: Directorate for STEM & VET Programmes Pembroke, Malta

Short description: This SLE in Malta aimed to foster interest in various STEM areas with 12 and 13-year-old
female students, thus challenging gender sterotypes by approaching a number of female STEM professionals.
Sessions regarded electromagnetism, radiography, diagnostic science, entrepreneurship, coding. The initiative
was organised by a team of Education Officers within the Directorate for STEM & VET Programmes, and involved
different stakeholders, learning contexts and experiences.

Main challenge: The need to counteract gender stereotypes when choosing STEM subjects and STEM-related
careers; The need to give opportunities for female students to work with female STEM professionals
Partnership:

* STEM Education Officers from the Directorate for STEM & VET Programmes

* Teachers and students

* University of Malta

ESPLORA

HEADSTART

Nature Trust (Malta)

Heritage Malta

Directorate of Health

Malta Enterprise

The goal of the survey is to facilitate the evaluation of the pilot SLEs which were implemented in
various countries and settings and to collect feedback and insights that will be valuable in preparing
and guiding the mature phase of the project. The survey template is composed of a list of statements
categorized in a sequence of templated forms/questionnaire that focus on different dimensions of an
SLE. The survey is addressed to initiators and educators/lead teachers or to the whole group of
stakeholders who can utilize it for guidance or as a preliminary list of indicative statements that can
help them to characterize their observations from the overall educational activities they tried out
during the pilot implementation phase. The survey was launched in Apr 2024, i.e. near the end of the
pilot phase, and responses were collected until end of Jun. The survey statements, remarks and
observations are also relevant for initiators, educators/lead teachers and stakeholders participating
in the mature phase as these can give insightful guidance and food-for-thought on various key points
to consider while preparing and developing their SLEs.

There are ten main focus areas with subsequent questions in each. The focus areas are listed below
whereas the complete survey questionnaire and its results are included in the Appendix.

1. General Aims and Objectives: Towards which skills or transversal competencies are students
oriented in the pilot SLE?

2. What have students actually learned or what are they able to do after completing the educational
activities of the pilot SLE?

3. How is the group of stakeholders involved in the SLE is facilitating learning?

4. Where and with whom or how are students learning in the pilot SLE? E.g. are they better learning
individually, in small groups, or whole-class?

European Union and do not necessarily reflect those of the European Union. Neither the European Union
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5. How are learning activities in the pilot SLE increasing female participation and deconstructing
gender stereotypes?

6. What have teachers learned or what are they able to do after completing the educational activities
of the pilot SLE?

7. How is the current policy framework helping or restricting the implementation of the SLE?
8. Which of the following challenges have you encountered in implementing your pilot SLE?

9. How effective were the collaborative efforts between stakeholders (e.g., educators, administrators,
policymakers, community members, industry partners) in planning and executing the SLE?

10. To what extent did partnerships with external organizations or institutions (e.g., universities,
businesses, NGOs) contributed to enriching the students’ learning opportunities and engagement?

In the following, based on the analysis of the pilot phase survey data we summarize the results in the
form of key consolidated remarks for each focus area that are worth taking into account by both
consortium partners and SLE initiators/lead educators for the mature implementation phase. The
complete set of quantitative results of the survey can be found at the Appendix.

Q1 - General Aims and Objectives: Towards which skills or transversal competencies are students
oriented in the pilot SLE?

Concluding remarks: there is very high agreement with respect to which skills or transversal
competencies learners are oriented to throughout the activities in SLEs. These include not only
creativity and innovation, critical thinking and problem solving, exposure to real-life problems but also
communication and collaboration, leadership and responsibility, interest and motivation towards
science studies and careers.

Q2 - What have students actually learned or what are they able to do after completing the educational
activities of the pilot SLE?

Concluding remarks: similarly to previous remarks there is also very high agreement with respect to
what learners learned or can do after the completion of an SLE. These include improved critical and
interdisciplinary thinking along with problem solving and collaborative learning, advancement in
content and concept knowledge of STEAM topics, improved confidence and independence on
acquiring knowledge. Deconstruction of gender stereotypes scored relatively lower which is consistent
with the previous results, see Q1.

Q3 - How is the group of stakeholders involved in the SLE is facilitating learning?

Concluding remarks: with respect to the role of stakeholders in SLEs there is unanimous agreement
that this is more like a mentor or coach that fosters creativity and problem-solving skills in learners,
and also an active facilitator who encourages learners’ initiatives and reflection on outcomes. It is
also important to take into consideration learners’ prior knowledge, competences, attitudes and
beliefs, but also learning styles and experiences.

Q4 - Where and with whom or how are students learning in the pilot SLE? E.g. are they better learning
individually, in small groups, or whole-class?
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Concluding remarks: learners are better learning in diverse environments that promote team working
and interdisciplinary collaboration in small groups, and when they are offered flexibility to choose their
learning trajectories according to their preferences and sKills.

Q5 - How are learning activities in the pilot SLE increasing female participation and deconstructing
gender stereotypes?

Concluding remarks: increase of female participation and deconstruction of gender stereotypes can
be achieved: by providing learners with same-gender mentors, role models and success stories; by
encouraging collaboration rather than competitiveness among individuals or groups; by offering
learning activities that put emphasis on skills and competences and not on gender.

Q6 - What have teachers learned or what are they able to do after completing the educational activities
of the pilot SLE?

Concluding remarks: with respect to teachers, and in general educators, the experience of
implementing an SLE significantly contributes to their overall professional development. This is done
by supporting the adoption of innovative teaching methodologies and by improving teaching practice
and quality with resources, interaction and collaborative engagement with other colleagues and
stakeholders.

Q7 - How is the current policy framework helping or restricting the implementation of the SLE?

Concluding remarks: current policy frameworks at national or local level may differ from country to
country and may be more or less supportive or restrictive regarding the implementation of SLEs or
similar initiatives. Nevertheless, a common observation is that the administrative or bureaucratic
burden can be a considerable obstacle.

Q8 - Which of the following challenges have you encountered in implementing your pilot SLE?

Concluding remarks: on the matter of challenges encountered there is difference from country to
country, therefore average numerical results may lead us to falsely conclude that there were not any
substantial challenges for the pilot SLEs. This may be further skewed due to the fact that most pilot
SLEs were offered a lot of support and guidance by the consortium. However, considering overall the
compilation of comments written in the open space for this focus question along with qualitative
feedback during cocreation, community and reflection workshops the reality is that common
challenges often stated include curriculum and time constraints, lack of resources, non-supportive
policy frameworks at national, local or institutional level.

Q9 - How effective were the collaborative efforts between stakeholders (e.g., educators,
administrators, policymakers, community members, industry partners) in planning and executing the
SLE?

Concluding remarks: overall collaborative efforts between stakeholders are effective in planning and
executing SLEs and contribute significantly to their smooth implementation and success. A well-
established collaboration enhances resource-sharing, exchange of expertise and support. It further
promotes sustainability and scalability beyond the initial implementation phase.
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Q10 - To what extent did partnerships with external organizations or institutions (e.g., universities,
businesses, NGOs) contributed to enriching the students’ learning opportunities and engagement?

Concluding remarks: in accordance with previous remarks, see Q9, partnerships with external
organizations or institutions greatly contribute to enriching learners’ engagement and opportunities
by providing resources, expertise, mentorship, access to specialized facilities and real-world learning
experiences.

2.2 SLE step-by-step development process

In this section, we focus on the methodological process that can facilitate and guide the development
of a generic SLE. The recommended process as documented below is based on the synthesis of:
partners’ insights and recommendations derived from the co-creation workshops; consultation of
relevant methodologies in EU funded projects, such as SALL, OSOS, MakeltOpen and others as
discussed in the White Paper; stakeholders’ collected feedback, observations and survey results
during the pilot implementation phase. This methodological framework will be put in practice in the
mature phase of SLEs and will be constantly refined and further updated where needed. A final version
is scheduled to be delivered on Month 34.

Our proposed SLE development process consists of four main steps, these are: 1. Initiation and Getting
Started; 2. Preparation and Establishment of Parthership; 3. Co-creation and Implementation; 4.
Reflection and Sharing of Results. Each step can be divided into multiple sub-steps. For each step, we
give a general description, discuss its main objectives, and present the main actions, conditions or
prerequisites needed, supplemented with general recommendations on how to successfully complete
it. Although the whole process usually can be visualized as a linear path from start to end, often in
practice there may be situations that parts of the process need to be iterated or revisited or different
pathways may emerge that lead also to successful outcomes. Still suggesting and adopting a step-by-
step plan with enough flexibility helps us to provide a constructive and efficient process towards the
achievement of our goals.

To enhance the readability of the document, we finish discussing the whole sequence of proposed
steps of development and then proceed with accompanying sections that complement them by
elaborating on certain key aspects. These focus on partnership establishment and stakeholder
engagement, living lab co-creation practice, pedagogical design and framework, and also facilitation
methodology and guidelines. For better usability and reference purposes the key elements of the step-
by-step development process are consolidated in flash cards which are included in the appendix of
this document.

The very first step in establishing a SLE is initiation. It is done by an initiator in broader sense, meaning
an initiator can be for example an individual person, a partner from the SLE consortium, a
schoolteacher, or a group of students. An initiator can be also an organization such as a public
authority, a school, a research institute, a community, or an enterprise. At the heart of initiation is an
idea in relation to a problem or a challenge and the willingness to act upon it. Either a problem or an
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idea that can provide solution to an existing or new problem lie at the core of one’s ambitions to initiate
a SLE. The problem or idea can be related to initiator’s personal needs and aspirations, the needs of
the local community or may have broader societal impact. In other words, there is no imposed
constraint with respect to topics or focus areas around which SLEs must aim for.

In the former case, when starting from a problem, the actions lie first in identifying and studying the
problem and then finding partners that agree on collaborating in solving this problem to initiate a SLE.
In this case an idea or ideas for a possible solution can follow at a later stage, for example, following
rigorous research and brainstorming phases.

In the latter case, from an idea to a problem, an idea even at a very initial form can also serve as a
starting point for a SLE. An idea can emerge naturally or subconsciously in relation to a new experience
or event or from serendipitous search for a solution to a problem. Making the connection between the
idea and a relevant problem is key in this case. Based on an initial idea which will then be further
worked on and refined, a SLE with other interested stakeholders can be set up.

In both cases the next step to follow is to start seeking for partners. It is up to the initiator coming up
with the idea, e.g., a user or group of users, private or public organizations or educational institutes,
to find partners who are interested in collaborating on elaborating on the main topic related to a
problem or idea. The initiator must search for and contact potential partners with the aim to form a
partnership with the capacity to set up a collaborative project that accommodates the key dimensions
which form an SLE.

Below we include a list of key indicative questions to consider in advance and think about thoroughly
which can assist the successful completion of this step.

What do we find bothering or problematic in our everyday life?

What possible solutions can we think of to improve it?

What is feasible or what we can do to address the challenge identified?

Has any idea or solution been tried before?

Can we think of a new or improved one?

What are the issues and needs of our community at local/regional level?

What is community well-being? How is affected? How can we impact it?

What are the societal challenges we are interested in or we are aware of?

What do we find interesting to be engaged with?

From a list of problems or challenges we have identified which one is worth tackling first?

The main goal for creating a comprehensive partnership in the form of interconnected knowledge
ecosystems is to give to all actors, space, opportunities, and motivation to take initiative and central
roles in mutual learning and benefit. Bringing together stakeholders from various backgrounds and
expertise, the development of new partnerships and collaborations is encouraged that can lead to new
opportunities to create and promote a more dynamic and engaging learning environment for all
involved (Hazelkom et al. 2015). Thus, envisaging and realising impactful local open schooling
partnerships which will involve in and bring together a diverse set of actors from formal, non-formal
and informal education, as well as enterprises and the civil society is one of the most difficult tasks in
the whole process of developing a SLE.
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Therefore, in this step preparation work is crucial to accomplish and establish a partnership.
Preparation consists of first identifying and then approaching stakeholders. The starting point to
identify potential stakeholders is to make a comprehensive list of all possible stakeholders one can
think of. Drawing up selection criteria can also help to make a thorough analysis and finally to select
a shortlist of stakeholders to contact.

When in contact, it is the task of the initiator to convince the potential partners to collaborate on the
topic of the suggested idea or problem. Although intrinsic interest and motivation is necessary for
commitment in a fruitful collaboration, however at the early stages of the development of a partnership
it is preferred to aim for an informal agreement rather than a formal commitment. When approaching
potential partners to collaborate it is also crucial to have a clear view on how they can contribute to
and benefit from the partnership. At this point, it should be noted as well that it is not unusual that an
established and promising collaboration fails because the proposed problem is not specific enough or
an idea is not concrete enough and clear to all.

Below we include a list of key indicative questions to consider in advance and think about thoroughly
which can assist the successful completion of this step.

Who has direct or indirect interest or motivation to participate?

Who will be impacted, positively or negatively?

Who will be affected directly or indirectly?

Who will be benefited?

Who do we need?

Who do we know?

Who is already in our network of contacts that could make a useful contribution, have interest

to participate or introduce/recommend potential partners?

Who has already been part of a similar project about the issue/problem/idea we have chosen?

e What knowledge, experience or authority is needed?

e Who within our local community or contacts could possibly have similar knowledge, experience
or authority?

e With whom have we collaborated in the past?

e What is the level of their availability of learning resources?

e What is their willingness and ability to provide support to learners along their learning
pathways?

e What role do we envisage for each potential partner?

In SLEs perspective, the key to creating a vibrant and thriving learning ecology is to work across all
levels of the learning ecosystem, with educators, organizations, and policy makers, and to start by
establishing local partnerships as the driving force of learning ecologies in which everybody
contributes and benefits. And in which all participants share a common intention of embracing the
complexity that surrounds an individual's experience of learning and development in the various
systems and environments (Pritchett 2013). This emphasizes the value of meaningful co-participation
and co-creation of activities, mutual respect, and responsiveness from the entire environment. It
suggests that both young students and lifelong learners are capable of being relatively independent
and self-directed when they are given freedom and sufficient opportunities to participate meaningfully
in authentic activities across the learning continuum (Baker 1999). This also entails educators in all
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types of settings within a learning ecology recognizing young learners’ interests, skKills, and personal
areas of expertise, building on what they bring to the learning experience, supporting them in
integrating these into their learning and helping them find a way to deepen them, explore and see how
these can extend into the future by following relevant studies and careers. It crucially involves building
on one’s prior knowledge or making seamless connections between e.g., the science curriculum and
science in the broader world, across time and settings throughout the day and across the lifespan
(Hannon 2017).

Creating a project that entails all above is the next step to follow in the development process. Namely,
having established a partnership and decided to develop the idea of a solution to the selected
collective problem, the partners have then to take the action of co-creating. This can be done either
by following an existing initiative or process as the one proposed in the living lab co-creation practice
or by setting up a new one that better suits their needs and objectives.

Whether a project is set up or connected to an existing one, it is important that all stakeholders in the
partnership are included from the start to meaningfully contribute at the co-created and integrated
solutions. This requires the initiating partner or partners to actively invite stakeholders to participate
in the process as early as possible. It should be considered also that other stakeholders relevant in
the context of the envisioned problem or solution can be involved. This includes the end users with
which prototype solutions can be tried and evaluated.

Creation and initiation of a project practically means to develop an overall plan. A living lab approach
implies that also the plan development process is one of co-creation. In the first step, stakeholders
jointly work toward a shared vision for the project. A shared vision, being an integrated result of the
joint effort of all stakeholders, fosters satisfaction and commitment among the participants. A
precondition for this commitment is that all actors are intrinsically motivated to participate. If one of
the stakeholders cannot be convinced that the project is in their interest, the project will not yield
integrated solutions and long-term sustainability. This intrinsic motivation to participate should be
consolidated in the shared project vision, be it by providing added value in terms of the educational or
commercial or social responsibility objectives of stakeholders.

The best chance of reaching mutual agreement and making optimal use of the means, capabilities,
and strengths of the various actors, is created when both interests and solutions to be explored are
aligned in the development plan. This implies that, if necessary, the aims should be reformulated until
all stakeholders’ interests are included, which should be part of the plan development process and to
which the initiator should be open and accommodative. Thus, it is crucial that all stakeholders of the
partnership jointly form an integrated vision and jointly define the problem statement, goals, ambitions
and expected outcomes.

Commitment of the participants to be open to adopting an attitude that might be different from their
traditional way of working should be part of the shared vision underlying the project in partnership. An
open and transparent attitude is needed with regards to expertise, knowledge, interests, and
objectives of all involved. Further to being open-minded, flexibility and willingness to adapt may be
required before all participants realize how others can help them find new or better solutions to
problems.

After having developed a shared vision the next step to follow in the planning is the organization of the
various activities that are required to bring initial idea or ideas to final solutions. The activities include
iterative phases of exploration, experimentation, and evaluation. Exploration work aims at turning
ideas into use case scenarios and rough prototype solutions to be tried further. Experimentation
involves testing on real-case situations or conditions to gather further insight and deeper knowledge
by collecting useful data that will feed into evaluation. Evaluation is the analysis of collected valuable
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information during experimentation, the results of which will guide the selection/adoption, rejection
or improvement of a particular solution.

The implementation of this iterative process of solution or product development usually referred in
industry as “from conceptual designs to prototypes” or prototyping, requires one to actively seek
inclusion of useful resources and skKills. This usually involves interaction with the people who have, or
have access 1o, these skills and resources or who are willing to develop them through learning. These
interactions often take place through a recurring pattern of awareness, action, and interest, leading
to better connection and engagement of these people to the project. Therefore, as already mentioned
a co-development and co-creation-oriented mindset is crucial to be instilled in the partnership at all
levels to encourage the diffusion of resources, skills, expertise, and capabilities.

The aim to ensure that all capabilities and resources necessary for the development process and that
all corresponding actors are included in it implies the need for efficient organisation and distribution
of tasks, roles and responsibilities. It should be clear that not all partners can contribute to an equal
extent or have the capacity or expertise to do so. Hence, it is better if participants first on their own
initiative indicate where they can contribute and then altogether jointly work toward the allocation of
all required roles, responsibilities and resources.

During the allocation of roles, responsibilities and resources, it should be clear to all what the planned
tasks, activities, and expected outcomes imply, and what exactly is expected of each actor. Actors
usually need to contribute to the tasks of others as well. Creating awareness and agreement on the
commitments, dependencies, and implications of tasks up front increases the chance that actors will
adhere to their commitments. However, at the same time it should be noted, that in general a
development process can be dynamic and may deviate substantially from initial plans. In this respect
being prepared for processes taking unexpected turns or being proactive to avoid so calls for agility,
adaptability, flexibility, and resiliency.

Further on this, we should always keep in mind that a learning ecology is being a metaphor of a natural
ecosystem which by default is a dynamic, diverse, self-organised system. In other words, the dynamic
and unpredictable character of its development and evolution is an inherent feature of the whole
concept. Nevertheless, some management structure is needed to track and ensure progress, to
monitor the performance of the scheduled activities, and to organize the tasks, people and resources
to actually achieve results as planned. The structure does not need to be strict and hierarchical in a
conventional way given that most participants may have joined the partnership on a voluntary basis.

Usually, the initiator of a partnership can take the leading role to manage the project and to do so it is
needed not only to coordinate and guide the other partners but also to motivate and inspire them.

At the same time, keeping things simple, clear, open, and transparent is key to effective management
in partnership. In this direction, organising frequent results-oriented meetings so that all partners get
informed about progress or are aware of deviations from expectations helps to maintain the
momentum, to remain focused and motivated to contribute. Keeping a positive mindset and active
participation of all involved is also crucial in the whole process. As this is greatly depending on or being
affected by the sense of accomplishment of results one has also to be prepared for situations where
the route to accomplishment may not be smooth or continuous. Periods with ups and downs are not
uncommon in exploration and experimentation or in general in any development process. Unexpected
problems may arise and setbacks may occur, however these may be a great source of insightful
learning about what caused them or how to overcome them instead of being a reason to abandon the
effort.

Below we include a list of key points and indicative questions to consider in advance and think about
thoroughly which can be useful in the preparation and successful completion of this step.
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o Creating a project in partnership is done by following or adopting a process such the living lab
co-creation practice. Is this process clear to all participants?

e Are all relevant stakeholders included in the process or is their active participation ensured?

e s a shared vision co-created that is jointly defining the problem statement, goals, and
ambitions of all in the partnership?

e Does it clearly embed all stakeholders’ interests?

e Co-creation in practice may require participants to commit to a more open, transparent, and
flexible attitude and way of working. Are all aware and committed to this?

e s an overall plan of activities co-created?

e Forthe plan to succeed, are the committed resources adequate or well-foreseen?

e |s it well divided in tasks or iterative phases of exploration, experimentation, and evaluation?

e Are the expected outcomes or results in each task or phase clearly defined? Are they
understood by all?

e Are division and allocation of roles, responsibilities and resources clear to all partners?

e |[s allocation based on interest, expertise and capability of each partner?

o Are all aware of and do agree on associated commitments, dependencies, contributions, and
implications?

In concluding this step, we would like to emphasise that given the importance of co-creation in the
whole development process we dedicate further methodological guidance on it. This is based on the
living lab co-creation practice and is presented in the next section.

The last step in the process is reflection and sharing of results. Both actions in this phase consist of
an integral and essential part of the whole process. Their importance should not be undermined by
considering them a formal obligation as part of completing the project or reporting about it outside the
partnership. On the contrary, it is an opportunity for all involved to openly think about and discuss the
accomplishments, articulate the findings from each participant’'s own perspective through
communicating them to others and collectively reflecting upon all or some of the stages of the followed
process.

Reflection on the partnership’s overall work, results and processes give rise to new thoughts on what
went well or not according to plans, how common mistakes or setbacks could have been avoided,
what can be done differently and more efficiently, which were the key elements that accelerated
progress or led to better than expected results, what are the overall lessons learned. Reflection
includes also rethinking about how the proposed solutions or product prototypes were received by the
target population, whether they managed to reach the goals they were intended for and whether any
adaptation is required. Thus, reflection can immediately result into reigniting the co-creation process
for a new iteration.

As all participants reflect on their own understanding but also compare with each other’s assessment
and views they strengthen their sense of ownership and at the same time subconsciously consider
how to sustain their achieved results or solutions. It is not uncommon that participants focus most of
their attention on delivering a solution within certain constraints, and much less on making sure that
this need to be a successful solution also over a longer period. Thinking or laying out a strategy about
this point of “now-what-next” can actually be initiated in the reflection phase.
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Effective sharing of results contributes along this line. Sharing with a wider community of stakeholders
is a committing obligation of all in the partnership. It aims at both informing about the tangible
outcomes and encouraging and inspiring others to follow a similar approach of action. Various
methods and digital or conventional means accessible to the parthership can be utilised such as
publications, announcements, participation in conferences, exhibitions, public outreach and
awareness campaigns, innovation publicity and networking hubs etc.

Below we include a list of key points and indicative questions to consider in this phase.

e Thinking about the whole project, including its objectives, its participants, their roles and
actions, its processes, and its outcomes, what did go well and what not?

e Are all relevant stakeholders included in the reflection process or is their active participation
ensured?

e What was the main element or elements behind successful outcomes or what was the main
cause of any problems?

e Was it process related; people, institution and attitudes related; conditions or resources

related?

What can be done differently, and how?

What are the main lessons learned?

How the lessons learned can be best shared and with whom?

How achieved outcomes or proposed solutions can be sustained or replicated at wider scale?

2.3 Elaboration and further guidance on key aspects of
the development process

In the previous section we discussed the proposed steps of development. In this accompanying section
we complement them by elaborating on certain key aspects. These focus on partnership
establishment and stakeholder engagement, living lab co-creation practice, and finally, inquiry-based
pedagogical design.

In today's rapidly evolving educational landscape, collaboration between schools and companies,
universities and other stakeholders is of paramount importance. The vision of SLEs blends STEAM
approach, open schooling environment and living lab practice within an empowering partnership
based on local-level collaboration between formal, non-formal and informal science education
providers, enterprises, and civil society.

These partnerships have the potential to enhance teachers’ teaching practices, enrich the learning
experience of students, bridge the gap between academia and industry, and ensure that educational
institutions are equipping students with the skills and knowledge needed in the professional world.
The various stakeholders can also benefit from collaborating with schools by gaining access to
emerging talent, contributing to the development of future professionals, and fostering innovation
through academic research.
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To ensure a bottom-up approach in the creation of the project partnership, it would be optimal for the
initiator of an SLE to be a primary or secondary school. Furthermore, we consider an SLEs parthership
to be composed of at least three actors: a school and two other actors belonging to different
stakeholder groups among those mentioned above. In this section, we will explore a structured
approach for schools to establish and navigate collaborations with external stakeholders effectively.

Identifying Shared Objective(s)

The foundation of any successful collaboration lies in the identification of shared objectives between
the school and the other stakeholders which are part of the project partnership. All parties must align
their goals and values to create a meaningful partnership. For instance, a shared objective could be
to enhance students' employability through practical experience and exposure to industry practices.
Another objective can be even more specific and focus on a specific sector or skills that the company
introduce to the students. By identifying these shared objectives, schools and stakeholders can work
together towards achieving common goals and maximizing the benefits of their collaboration. For
example, in the portfolio of twelve pilot SLEs presented earlier on, the goals of the majority of SLEs is
to lead to increased motivation and offer incentives for students to develop deep content and concept
knowledge, critical and creative thinking, and problem-solving skills through exposure to real-life
community challenges. This alignment ensures that the collaboration is purposeful and relevant,
benefiting both students and the stakeholders (see also concluding remarks for pilot phase survey
areas Q1, Q2, Q6).

Needs & Resources Assessment

Before initiating a partnership, it is crucial to conduct a thorough needs and resources assessment.
This assessment allows both the school and the stakeholders to understand each other's specific
requirements, resources, and areas of expertise. An assessment may involve evaluating the school's
curriculum, facilities, and student demographics and, for instance, a company's industry focus, skill
requirements, and corporate culture. Open and transparent communication during this process
ensures that all involved have a comprehensive understanding of each other’s needs, laying the
foundation for a successful collaboration. It also helps identify potential areas of synergy and
opportunities for joint initiatives.

To emphasize the importance of having a clear view of what is needed, what is available, what
can/should be committed for a successful SLE we include below some representative transcripts from
the feedback received during the pilot phase survey: ... The project-based activities in schools are
done on the basis of volunteer work of teachers but also by research organizations and researchers.
This makes the process not sustainable in the long run, if there were the necessary economic and
time resources allocated to these activities and formal recognition of this work, this would be radically
different ... (APRE, SLE Initiator and National Coordinator in Italy); ... Even though the topics of the
project were integrated into the curriculum, we faced challenges related to time and curriculum
constraints. Additionally, the lack of budget for materials and field trip expenses was overcome with
the help of parents ... (SLE Initiator in Romania); ... Lack of resources: Inadequate resources, including
materials, equipment, and funding, can limit the scope and quality of educational activities in the SLE,
impacting the overall learning experience for students ... (CPN, SLE Initiator and National Coordinator
in Serbia).

Collaboration Models and Activities
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Collaboration between schools and external stakeholders can take various forms, depending on their
objectives and available resources. A school can engage in a diverse range of activities with a
company, university, museum, or local authority to enhance the educational experience of its students.
Collaboration with a company can involve career-oriented activities such as internships, job
shadowing, or guest lectures/chats, providing students with practical industry exposure and insights.
Partnering with a university opens avenues for research projects, joint academic initiatives, academic
mentorship programs, and access to specialized resources and expertise. Museums can offer field
trips, guided tours, or interactive workshops, enabling students to explore and appreciate art, history,
science, or culture. Engaging with a local authority allows schools to organize activities that directly
benefit the local community, civic engagement programs, or environmental initiatives, fostering social
responsibility and active citizenship. These collaborative efforts between schools and external
organizations enrich the learning experience, provide valuable real-world connections, and broaden
students' horizons (see also concluding remarks for pilot phase survey areas Q3, Q4, Q9, Q10).

Access to support mechanisms

To ensure the success of partnerships between schools, industry, universities, and public authorities,
various support mechanisms, that will be accessible by all stakeholders, will be made available via the
SLEs project. Access to resources including templates, partnership ideas, guidelines and frameworks
already developed within previous Open Schooling projects, will be organised, and made available via
the SLEs website. On both European and local level, online and face to face workshops addressing
various aspects of the SLEs methodology, will be organised, providing all stakeholders with abundant
opportunities to learn from existing good practices, exchange with other stakeholders, ask questions
and receive guidance.

In particular, support materials will include detailed project guidelines based on the current
methodological framework, a thorough checklist that summarizes its main points, a more detailed
version of the guidelines to design and collect learning artefacts, a toolkit on how to create inclusive
and gender equal SLEs, and a toolkit on how to look for funding opportunities to support the SLEs
implementation. Additionally, materials produced by SLEs initiators, such as learning scenarios and
resources for replicating activities other projects, will also be shared to inspire new SLEs.

In more detail, the checklist is planned to be fully aligned to the current methodology and will contain
a step-by-step guide to the implementation of an SLEs. Each step will also include references to
support materials which will guide participants in gaining a better understanding of that phase. By
doing so, the checklist becomes a guide to accessing learning resources, and a map along the whole
implementation process. Additionally, by asking participants to report when a certain step has been
completed, the checklist will also be used as an indirect monitoring tool, which could alert National
Coordinators if certain SLEs are lagging and allow them to promptly ask for assistance or offer
guidance to others.

At the same time and within the partnerships, mentoring programs in the form of a peer-to-peer
support system can be established, allowing students but also teachers to benefit from one-to-one
support and guidance from industry professionals, university faculty, or public authority
representatives. This helps students gain valuable insights, build networks, and navigate their
educational and career pathways effectively. Additionally, capacity-building workshops, training
sessions, or knowledge-sharing platforms can be organized within the partnership to enhance the
skills and expertise of teachers, industry personnel, and university staff, fostering effective
collaboration. Open communication channels and regular meetings facilitate ongoing dialogue,
problem-solving, and the exchange of ideas among all stakeholders. By having access to these support
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mechanisms, stakeholders can foster strong and sustainable partnerships, maximizing the benefits
for all involved parties.

Documenting and sharing knowledge among partners are key elements of the project. To facilitate
SLEs development, the consortium will create and apply two schemes:

e |deas and methods to facilitate research-industry-learning synergies, promoting and supporting
integrated SLEs projects combining science and innovation application in industry with lifelong
learning. To do so, the project will leverage on the SLEs projects to formulate communities of
practice bringing together all those concerned or passionate for science education. This will
include a dual focus on identifying and enacting opportunities for: a) the application of R&lI
results in business, including different genres of enterprises (start-ups, SMEs, entrepreneurs);
and b) in this industry-based context, providing lifelong learning experiences to various actors
(students, teachers, researchers, professionals, etc.)

e Mentoring across the different groups involved in the SLEs to take full advantage of the
learning, personal and professional development opportunities generated in the context of the
evolving synergies of education, research, innovation, and industry in the local partherships.
Depending on the specific challenge, the right mentor will be identified and will provide advice
at development stage, will review actions, and suggest activities and improvements. In each
implementation country, the SLEs project partners acting as National Coordinators will support
the local stakeholders and facilitate the development and implementation of the respective
ecologies. The facilitation of SLEs will include regular planning, support and reflection meetings
(online or face-to-face), and training activities. Methods used, knowledge and experiences
gained through the SLEs co-creation and facilitation in the early stages and up to the
completion of pilot implementation activities, will be informing the mature implementation
cycle of SLEs.

In each implemented SLE, the stakeholders, with support from the National Coordinator, will
implement the methodology provisions for facilitation and mentoring and for learner meaningful
engagement in ways relevant to the local context.

The “Ecologies co-creation and facilitation methods and learning” (project deliverable D3.2) includes
a detailed description of the SLEs methods for mentoring as well as framework a set of guidelines
drawn from pilot experiences and recognised good practices. This document offers broad suggestions
for content to be built upon by the SLEs implementing entities that they can test and adapt during the
implementation phase.

The SLEs coordinators, initiators and participating stakeholders are encouraged to experiment with
what works best for their context and to share reflections on their experience toward an effective and
innovative mentoring methodology. The local contexts, and participants individual characteristics and
needs must always be taken in consideration to implement an effective mentoring activity.

Establishing Partnerships

Once the school and external stakeholders have identified shared objectives and explored
collaboration models, the next step is to establish partnerships. Schools can begin by identifying
potential organisations that align with their goals and values. Networking events, industry connections,
and online platforms can be valuable resources for finding suitable partners. Parents employed within
a specific company/university and/or sector, can also help by making that first contact.

When reaching out to potential partners, clear and effective communication is crucial. Schools should

articulate their objectives, propose collaboration models, and discuss potential mutual benefits.
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Emphasizing the value and unique opportunities that the partnership can offer is essential for
engaging the interest of prospective partners. Building a strong foundation of transparent
communication, trust and mutual understanding from the beginning is key to establishing successful
long-term partnerships (see also concluding remarks for pilot phase survey areas Q9, Q10).

As already mentioned and emphasized earlier an important aspect to be considered when establishing
partnerships for SLEs projects is to consider the pedagogical resources that each stakeholder can
offer to the SLE.

Enhancing Gender Equity, Inclusiveness and Diversity

Meaningful and impactful stakeholder engagement comprises of gender equity, inclusiveness and
diversity. These should be reflected in partnerships’ composition, roles and responsibilities allocation,
but also in tasks, educational pathways and activities to be implemented with learners. Therefore, it
is of high importance to highlight same-gender role models along with providing career aspirations and
mentorship towards increasing female participation and engagement. Of equal importance is to
promote also perspectives of diversity, gender equity and inclusiveness. Deconstruction of stereotypes
can be achieved as well by encouraging collaboration rather than competitiveness among individuals
or groups of learners, by offering learning activities that put emphasis on skills and competences and
not on gender, ethnical, cultural or socioeconomic backgrounds (see also concluding remarks for pilot
phase survey areas Q4, Q5). The following transcripts from the pilot phase survey, interviews and
workshops give a literal highlight of above aspects: ... During this process, all those who worked with
the students in leadership roles were female - scientists, teachers, workshop leaders, librarians,
artists etc. This was a conscious decision to use the principle of ‘See it - Be it’... (CURAM, SLE Initiator
and National Coordinator in Serbia); ... During the pathway, stakeholders presented the list of five
Italian excellent female scientists who are on the list of the 100 most influential female scientists.
Contrary to other situations where the male component tends to strive more to be in the spotlight and
impose itself on the female component, in this context instead boys and girls worked on a parity basis
... (APRE, SLE Initiator and National Coordinator in Italy); ... Female Role Models: By highlighting female
spokespersons from stakeholders as role models, the SLE provides examples of successful women in
STEM fields, inspiring female participants and breaking gender stereotypes. Equitable Opportunities:
The SLE pilot aims to provide equal opportunities for female engagement by designing activities and
topics that appeal to both males and females, fostering a supportive and inclusive learning
environment. Highlighting Diversity: By showcasing female role models and emphasizing the
importance of collaboration and diverse perspectives, the SLE pilot promotes a culture of inclusivity
and empowerment among all participants challenging traditional gender norms in STEAM education.
... (CPN, SLE Initiator and National Coordinator in Serbia).

Building Trust and Maintaining Relationships

Building trust and maintaining strong relationships are vital for the long-term success of collaborations
between schools and external stakeholders. Regular communication, meetings, and feedback
mechanisms help nurture these relationships. Initiators, schools and stakeholders should establish
channels for open dialogue and the exchange of ideas, allowing for a continuous flow of information
and insights. Sharing successes, challenges, and lessons learned promotes transparency and
strengthens the partnership. Confidentiality and accountability should be prioritized to protect
sensitive information and maintain professional standards. By actively investing in relationship-
building efforts, schools and external stakeholders can foster a collaborative environment that leads
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to sustainable and impactful partnerships (see also concluding remarks for pilot phase survey areas

Q9).

Assessing the impact of collaborative activities

Schools and external stakeholders can establish a comprehensive evaluation framework to assess
the impact of their collaborative activities. Stakeholders will be collecting and describing artefacts
(“learning products”) to be created by students along their learning paths within the partnership
focusing on comprehensive learner engagement and reflection on scientific knowledge, skills, and
competences necessary for their construction. These learning products will enable an insightful
stakeholder dialogue to help assess and redesign learning trajectories and activities provided by the
SLEs. The assessment can also focus on specific topics like for example female engagement in the
SLEs implementation and female career prospects in STEAM reflected during the various learning
trajectories. From this process, specific artefacts will lead to the identification of learning paths and
activities that will be used as good practices by the wider SLEs community. In the context of overall
assessment, the pilot phase survey questionnaire which is included in the appendix and the results of
which were discussed earlier on can also furnish as a starting template for the evaluation of an SLE.

Below we provide some useful resources.
For teachers and educators

e Advice from the industry: How can teachers get engaged with the STEM professionals?
e Professionals go back to school: Guide for schools

e Methodology for the engagement of School Living Labs with stakeholders

e A guide to ethics and student engagement via partnerships

For companies

e Professionals go back to school: Guide for companies
e InGenious code: School - industry collaboration
e (Guidance for schools and businesses collaborating in curriculum-based projects

In this section we elaborate on the living lab co-creation practice. Although parts of this practice were
already presented and discussed in the White Paper, we include and highlight its main elements in
this document for completeness. This section concludes by proposing a practical step-by-step model
in the context of SLEs project.

In our White Paper we have discussed in detail how we envision STEAM’s inherently integrated and
interdisciplinary nature can facilitate the development of innovative ideas and creative solutions that
emerge at the interface between disciplines and can involve different societal actors to bring in or link
to diverse experiences, needs and problems. We mentioned that it can also involve different learning
settings as learning can happen in formal, non-formal and informal spaces, at home, in the community
and in activities linked to enterprises.

This naturally leads us to the core element of the open schooling concept which within SLEs is
generalized as being an environment that promotes partnerships between different societal actors
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and the local community with a view to engaging them in the teaching and learning processes but also
to promote education as part of local community development. An open schooling learning
environment helps and engages learners to apply learning to real-life problems and find effective
solutions. They are inspired to be responsive, innovative, and entrepreneurial in their approach to
learning, to generate ideas and applying them to solve problems and to create sustainable responses
to community’s and in general to society’s challenges (Price 2013; Covay 2010; Mueller 2015).

Essential elements regarding the creation and establishment of an open schooling environment in
school education were firstly developed in the “Open School for Open Societies” (0SOS) EU funded
project, implemented between 2017 and 2020 (https://cordis.europa.eu/project/id/741572). The
project succeeded in introducing and testing an open schooling model with 1000 schools across
Europe. The proposed facilitation model is the four-step process “Feel-Imagine-Create-Share”, as it
was first developed by the “Design for Change” movement and has been accordingly adapted. The
main purpose of each step is as follows:

o Feel: Students identify problems or challenges in their local communities. They can also select
topics related to global challenges that may affect their communities in the future. Students
observe problems and try to engage with those who are affected, discuss their thoughts and
ideas of solution in groups, and make a plan of action, based on scientific evidence.

e Imagine: Students envision and develop creative solutions that can be replicated easily, reach
the maximum number of people, generate long-lasting change, and make a quick impact. They
are meeting external actors, they are looking for data to support their ideas and they are
proposing a series of solutions.

e C(Create: Students are implementing the project and they are interacting with external
stakeholders to communicate their findings.

e Share: Students share their projects with other schools in the local or wider community.

A representative example of a school project focusing on road safety and its relation to community
well-being that was developed based on this generic four-step approach is the following: 1. Feel:
teachers and students make a survey of their local area and observe that bicycle riders are exposed
to increased risk of accident when they need to turn, 2. Imagine: they propose a solution that if riders
or bicycles are equipped with automatic flashing indicators then the following car drivers will be better
alerted to expect a turn, 3. Students collaborate in groups with the physics, informatics and electronics
teachers and design a vest with a wearable device, with tilt or inclination sensor, control unit and led
lights, that bicycle riders can wear, 4. Students show their creation in school exhibitions and share
online their design documents, source code, photos, videos etc. This example demonstrates well some
of the core elements of a learning ecology as we envision it in SLE, however it needs to be
complemented e.g., to better incorporate the dimension of a partnership where a diverse set of actors
are involved in co-design and co-creation of potential solutions.

An enabling methodological practice to either initiate, support, or complement an open schooling
learning environment is the concept of Living Lab. In general, “living lab is a diverse partnership driven
by innovation methodology for co-creation acting in an environment for co-creation and user
engagement” (Millet et al. 2015). In this way Living Lab may simultaneously refer to and encompass
three different dimensions: partnership, methodology and environment. As already discussed, a
partnership is established and focused on the collaboration of different actors from diverse sectors.
In SLEs we aim at having partnerships that comprise actors that include schools, informal educators,
local public authority, enterprises, and the end-users themselves, who may be involved as individuals
or through a civil society organisation. These actors should commit to engaging the project in a co-
creation process.
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In addition to partnership, a Living Lab can be defined as a practical methodology to develop
innovation through a user-driven process of co-creation. This process emphasizes the central role of
the user in the Living Lab approach. Instead of being the target of an innovative solution, the users
will be its co-creators, so the solution can be driven by their needs, values, priorities, and ethical
concerns. This approach is a real commitment for all involved as they are required to deeply participate
into a project and really contribute to its development. The methodology in practice emphasizes the
idea of development cycles comprising prototyping, testing, and redesigning phases, in a way that is
related to or resembling engineering design processes (see Figure 2).

Main stages of the Living Lab

1 Topic / 3

Building a schema of Start

O/I.I';e"seiign the selected solution Prototype Disqualified with a

? new idea

Iz’::;ir? Down to Analysis of Success Starting
details Results ” areal

needs ’ project

2 4 Solution

Create a variety of ideas after b Back to
Preliminary ideas experiment 'mpm‘fm B step 2

Figure 2 : Main stages of the Living Lab methodology as proposed in SALL project (Aguirre, 2021).

In this framework the key principles and main steps of development of a Living Lab project are:

e Start from a real issue with a goal to study, develop and propose a real solution, making use of
the participants’ personal experience. This principle ensures that the project focuses on an
issue and not only on a general idea, and that the main driver of the project will be to look for
solutions, and furthermore to have those solutions implemented.

e Actively involve all societal actors in co-creation. Those can be local actors, individuals or
institutions that have some common direct or indirect interest with the school, and that are
benefited or affected by the process or the project's outcomes.

e Conceptualize, designh, and propose solutions using all the perspectives that are present in the
partnership, thus maximizing the various levels and types of expertise from different actors.
The school students would generally be the core team to generate ideas, but those ideas would
have to be discussed, shared, and built with the other actors.

e Aimto putin practice and test early and quickly preliminary solutions with users. By prototyping
initial versions of possible solutions, the learning value of a project is coming both from the
study of an issue, but also from the transformation of an idea into prototype and the testing
with real users.

A living lab approach has been widely implemented throughout the SALL (“Schools as Living Labs”)
and GenB (“Informing and educating young people on more sustainable behaviours and choices to
build a future generation informed and interested in bioeconomy”) projects in both of which partners
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of the SLEs consortium participated. Similar to these projects’ practice, we suggest adopting and
implement a staged living labs process as follows (Leminen 2012; Millet et al. 2015):

e Co-creation/co-design: This is the ideation stage where participants develop a portfolio of
possible ideas that they could implement to reach their desired goals.

e Exploration: at this stage the participants explore the ideas in more detail and together come
into a consensus on which ideas they would like to produce and experiment on. In this stage,
they develop prototypes of the ideas or bring them to life so that they can deploy them to the
target population in the next stage.

e Experimentation: At this stage, the participants test the developed prototypes or products with
the target population.

e Evaluation: At the final stage, the participants of the living labs reflect on how their product or
products were received by the target population, whether they managed to reach the goals they
were intended for and whether any adaptation is required.

The following transcript from the pilot phase initiators’ survey highlights clearly the importance of the
living lab methodology, ... The living lab methodology was extremely effective in supporting the
inclusion and teamwork of the children. Working together for common ethical goal allowed them to
develop soft skills (e.g. overcoming conflicts, problem solving, team building, collaboration) and to
increase their sense of belonging to the community ... (APRE, SLE Initiator and National Coordinator
in Italy).

An overall synthesis and adaptation of above-mentioned processes in accordance with the generic
open schooling model and the living labs practice leads to the following step-by-step model as depicted
in Fig.3a. It consists of the main stages of Feel and Imagine as part of the initiation phase, which then
lead to the stage of Co-create and its iterative subsequent steps of Explore, Experiment and Evaluate,
and finally concludes with the stage of Reflect&Share. Fig.3b visualises better its correspondence and
accordance with the overall development process discussed in the previous section. This is the main
procedural model we propose to partners, educators, and other stakeholder participants in the SLEs
project to adopt and implement during the mature phase. It is worth noting that its efficacy and
flexibility was proven during the piloting phase.

This project is funded by the European Union’s Horizon programme under grant agreement 30
- Funded by the No 101094648. Views and opinions expressed are however those of the author(s) only
European Union and do not necessarily reflect those of the European Union. Neither the European Union
nor the granting authority can be held responsible for them.



; D2.2 The SLEs Methodology - Updated Version

2,

+\0\ Experiment
<

Reflect

@ Co-create \ & Share
)

&

Figure 3a: Main stages of the integrated living lab co-creation practice
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Figure 3b: Main stages of the integrated living lab co-creation practice in accordance with the SLE step-by-
step SLE development process
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In the appendix of this document, we also propose a template to facilitate the process of development
and reporting of an SLE or its initial concept and envisaged activities. This can be utilised by partners,
schoolteachers, and educators in collaboration with other stakeholders involved to document an
example SLE or a complete one developed in parthership. In addition, sharing proto-SLEs or mature
ones through a standard template allow others to easily adopt, adapt and replicate them. In the
appendix we provide as well a concise set of flash-cards that consolidate the key elements of the step-
by-step development process.

An SLE invokes and encourages the nurtures of pathways as a metaphor for thinking about ways to
provide structure to learning experiences, about how they are inter-connected and inter-related and
about how they allow or help learners to build upon them to pursue goals requiring extended
engagement across multiple contexts and learning opportunities. Further to this, along pathways the
living lab practice inherently induces abundant opportunities for investigation and experimentation,
i.e., see Explore-Experiment-Evaluate in Figure 3. In other words, scientific inquiry is a core element of
an SLE, therefore we adopt a pedagogical framework that greatly encompasses it. The main approach
we adopt and suggest is project-oriented inquiry-based methodology for effective teaching and
learning.

We emphasise the fact that this focuses on tasks within an SLE so that learners are better guided or
supported. For instance, in an SLE students can be split in smaller groups to investigate and
experiment on various aspects of prototype solutions. These micro-projects can follow an inquiry-
based methodology so that better guide learners through the process of postulating a research
qguestion, plan an experiment, gather evidence by data collection, analysis and finally conclude to
results. The whole procedure does not have to be overwhelming or over constraining, it is up to the
teacher or educator or the partners involved to decide how to better implement it or simplify it to better
match the learning needs of the students.

One may draw distinctions between project, inquiry or problem-based learning, however in reality the
differences are minor. School students and in general learners found them highly engaging because
they are conducting work that is meaningful to them and can connect to real life problems and
challenges. Learning begins with a problem to be solved, and the problem is posed in such a way that
learners need to gain new knowledge before they can solve the problem. Rather than seeking a single
correct answer, they interpret the problem, gather needed information, identify possible solutions,
evaluate options and present conclusions. The whole process gives many opportunities to connect to
real-life and real-world challenges, work across disciplines, learn to function and collaborate in teams,
communicate their findings and solutions, engage with their peers, experts and communities.

In the following we first present in detail a generic inquiry-based model based on five phases
(Orientation, Conceptualization, Investigation, Conclusion and Discussion) that is suggested for
teachers to follow in the design of interdisciplinary educational activities. A variation of this can be
also adopted and integrated not only in the structure of STEM related projects but also in the features
of creativity focused ones. At the end of this section, we also discuss in brief types of inquiry to better
understand how inquiry-based methodology can be adapted in accordance with different levels of
learners’ self-direction.

This project is funded by the European Union’s Horizon programme under grant agreement 32
Funded by the No 101094648. Views and opinions expressed are however those of the author(s) only
European Union and do not necessarily reflect those of the European Union. Neither the European Union

nor the granting authority can be held responsible for them.



i I D2.2 The SLEs Methodology - Updated Version

Project and inquiry-based pedagogy

Inquiry-based learning (IBL) is an educational flexible strategy with phases that are often organized in
a cycle and divided into subphases with logical connections depending on the context under
investigation (Pedaste et al.,, 2015). This framework entails five general phases (Orientation,
Conceptualization, Investigation, Conclusion and Discussion) and seven sub-phases (Questioning,
Hypothesis Generation, Exploration, Experimentation, Data Interpretation, Reflection, and
Communication). It can be used by teachers in order to conceptualize a structured way to implement
inquiry activities and develop multidisciplinary educational projects in their classroom and beyond.

IBL is not a linear procedure (see Figure 4) and learners should be involved with various forms of
inquiry, going through different combinations of the phases, not all of them necessarily. For example,
if the data analysis is not satisfactory enough, students can return to the conceptualization phase and
reconsider their question and/or their experimental design. When students come to a conclusion, new
guestions can be generated, and the process starts again in a progressive fashion. A description of
the processes that each phase encompasses is provided below and the connections between these
processes are presented in Figure 4 (Pedaste et al., 2015).

ORIENTATION

CONCEPTUALIZATION

INVESTIGATION

CONCLUSION

Figure 4 : Phases and subphases of inquiry-based learning and their
relations as described in Pedaste et al., 2015
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Phases and subphases of inquiry activities

Orientation: Orientation is the phase where the identification of the problem occurs. The topic to be
investigated is presented and interest about a problematic situation that can be answered with inquiry
is stimulated. The topic under investigation must be relevant to students’ daily life, interests, and prior
knowledge. The teacher’s role in this phase is to encourage students to express ideas, prior
knowledge, and questions about the topic, while promoting interaction and communication between
them. For example, students can create concept maps of what they know, do not know or want to
know about the topic under investigation. These kinds of activities can also be useful for the next
phases of inquiry.

Conceptualization: Conceptualization refers to the understanding of the concept, which relates to the
problematic situation presented in the previous phase. It is divided in two sub phases (questioning
and hypothesis generation) that lead the learner to the investigation phase. Now the teacher’s role is
to help students understand how they can formulate questions and/or hypotheses that can lead to an
investigation. If students are not familiar with the questioning and hypothesis generation sub -
phases, the teacher can choose a structured type of inquiry at first and then progress in more open
types of inquiry in order to provide the appropriate guidance.

e Questioning subphase: Questions are formulated in order to design an investigation that
produces answers. As this skill is developed through inquiry, students can gradually understand
which question can lead to investigation and which one is more generative and might lead to
different or richer processes.

e Hypothesis Generation subphase: A hypothesis is generated through providing explanations of
how the identified variables relate (Pedaste et al., 2015). It explains how and why phenomenon
functions based on former experiences and prior knowledge (National Science Foundation,
2000).

e Investigation: Investigation is the phase where students collect evidence to answer their
questions and/or test their hypothesis (National Science Foundation, 2000) and includes the
sub - phases of exploration, experimentation, and data interpretation. The teacher provides
materials that the students might need and keeps them on track so that the process they
choose to follow is a process that answers the investigative question. Students should
determine what constitutes evidence and collect it. If they are not familiar with this process, a
structured type of inquiry can be chosen. The teacher can provide or encourage students to
create means (e.g., tables, charts etc.) that can help them organize, classify, and analyse the
data.

e Exploration subphase: Exploration is an open process which generates mostly data concerning
the identification of a relation between the variables. It is chosen typically when the question
that was formed in the previous phase was generative, because students do not have a specific
idea of what to explore or how the identified variables relate to each other (Pedaste et al.,
2015).

o Experimentation subphase: Experimentation includes the design (e.g., choosing the materials
and means to measure) and performing of experiments taking into consideration the variables
that need to change, remain constant and be measured. The products of this subphase are
data or evidence that can be used later for analysis and interpretation.
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o Data Interpretation subphase: According to the National Science Foundation (2000), data
interpretation “includes finding a pattern of effects and synthesizing a variety of information”
(p. 57). Depending on the concept under investigation and the inquiry procedures that were
chosen, finding relations between the variables is sometimes the key for getting the desired
outcome (answering the investigative question). Organizing and classifying the data (with
graphs, charts, tables, pictures etc.) can benefit this process.

e Conclusion: In this phase students draw conclusions based on the investigative question and
the interpretation of the data. The teacher’s role during this phase, a comparison between the
interpreted data and the predictions and initial ideas (that students expressed during the
orientation phase) can be stimulated. This process can also lead to new hypotheses and
questions about the topic under investigation (as shown in Figure 4).

e Discussion: During the discussion phase students articulate their findings through
communicating them to others and/or reflecting upon all or some of the stages of inquiry during
the process or by the end of it (Pedaste et al., 2015). The teacher’s role is to encourage
collaboration so that students can present their findings and ideas, provide arguments and
give feedback to others. If they are not familiar with these practices, the teacher can provide
guidelines that will help them to communicate during all the phases of inquiry.

e Communication subphase: Communication includes discussion with others and representation
of results in a manner that is understandable to all (National Science Foundation, 2000). It
can be applied to a single phase or the whole cycle of inquiry and is usually an external process
(Pedaste et al., 2015).

o Reflection subphase: In this subphase students reflect on their work, their results and the
concept under investigation. Reflection can even give rise to new thoughts regarding the inquiry
cycle or a single phase.

Types of inquiry

The types of inquiry vary so that students are actively involved in the process to the extent that they
are competent and able to do so. The type of inquiry a teacher may choose to follow is highly depended
on the objectives of the lesson, the age of the students, their previous involvement with inquiry and
the scientific skills they have already acquired. As shown below in Figure 5, the more responsibility the
student has, the less direction is provided and more open the inquiry becomes (National Research
Council, 2000).
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Structured Mixed Guided Open
Essential
Features
1. Learner engages in sharpens or
engages in question provided clarifies question selects among
scientifically by teacher, provided by guestions, poses  poses a question
oriented materials, or other teacher, materials, new questions
guestions source or other source

2. Learner gives
priority
to evidence in
responding to
questions

given data and told

how to analyze

given data and
asked to analyze

directed to collect
certain data

determines what
constitutes
evidence and
collects it

3. Learner
formulates

provided with
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to use evidence to

given possible ways guided in process

to use evidence to

of formulating
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explanation after

explanations formulate formulate explanations from summarizing
1 . explanation evidence evidence
from evidence explanation p
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o procedures for development of argument to
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. communication . communication communicate
explanations communication
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Figure 5 : Types of inquiry and their features regarding questions, evidence, explanations, connection of the
explanations to scientific knowledge and communication. Adapted from Inquiry and the National Science
Education Standards, National Research Council (2000) p. 29
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The variations of inquiry types concern the increasing or decreasing involvement of the teacher and
student in the process. Structured inquiry is directed from the teacher so that students reach a specific
result, whereas in mixed inquiry students are more involved during an investigation with the teacher
guidance still being the most dominant. These forms of inquiry usually are chosen when students are
first introduced to inquiry practices and when there is a focus in the development of a specific skKill or
concept. Open inquiry provides more opportunities for developing scientific skills, given that during
open inquiry the students work directly with the materials and practices in a way that resembles
authentic scientific approaches (National Research Council, 2000).

For example, if students lack previous experiences with designing investigations and collecting data,
a more structured or guided form of inquiry should be chosen. When students acquire the skills
needed, they can progress to more open inquiry activities. Students should at some point participate
in all the forms of inquiry, while gradually moving from one form of inquiry to another with the
simultaneous progression of complexity and self-direction.

2.4 Facilitation methodology and recommendations

Although SLEs is not an explicit school-based initiative, nevertheless it highly aims at attracting the
participation of schoolteachers and educators from informal and non-formal education providers as
key initiators or contributors to a learning ecology. Teachers, and in general educators, develop
practices of teaching with which they feel comfortable and confident. When they mature it is usually
difficult to change them, or they feel insecure to adopt innovative methodologies, technologies or
practices such as the educational approach and activities to be developed and proposed in SLEs.
However, when asked in surveys, most teachers express the willingness to adopt new methods and
models of teaching that lead their students to better results in terms of concept understanding,
content knowledge and behaviour or attitude change. A required condition is that they are thoroughly
introduced in practicing these new methods before applying them to their everyday teaching or setting.
In this respect, we plan in the SLEs project to offer a comprehensive facilitation programme,
encompassing multiple modalities, online or in-person, that include hands-on practice workshops, that
will not only help teachers to explore, adopt, implement and improve an already developed learning
ecology but also assist them to gain confidence and experience towards developing their own ones
themselves individually or in collaboration with peers or partners of the consortium.

In general our facilitation approach aims at being inductive and practical with its participants focusing
on gaining a better understanding of a learning practice or achieving a real change or improvement in
the practice context. It involves actively participating in a change situation, assisted, or guided by
peers, with the aim of improving their strategies, practices, and knowledge of the environments within
which they practice. Furthermore, it should be interactive, collaborative, and reflective so that it can
enable work with others to propose a new course of action to help their community improve its work
practice. Generally training or facilitation by action is a form of development, intervention, and change.
In this context, the overall facilitation of change induction can be implemented as a cycle with
planning, acting, observing, and reflecting phases wherein educational practices or methods are first
developed, then tried-out in real settings and finally are further improved based on reflection of
observations and findings.
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Herein we discuss and propose the main design considerations along with general and specific
recommendations of features that such a general facilitation programme can incorporate. Partners
can further adapt it depending on local needs and circumstances.

In general, when developing a learning ecology and considering its educational activities, a facilitation
or training programme or a curriculum in partnership it should be emphasized that alongside the
process of how an overall learning activity is developed, key aspects of the activity itself like aims,
learning outcomes, content, teaching and learning methods and assessment methods also need to
be considered. Usually in literature (for example see Plomp 2009 and van den Akker 2007), an
extended version of key aspects of an activity, and in general of a curriculum in the broader sense of
a learning continuum, is shown in the shape of a spider web, thus metaphorically illustrating that
placing additional focus on one of the key aspects this would inevitably influence the shape and the
strength of the whole web. The key aspects as depicted in the following figure (Figure 6) are: rationale,
aims and objectives, content, learning activities, teacher role, materials and resources, grouping,
location, time and assessment. We adopt this spider web model, and we suggest that all these
dimensions should be clearly defined, be in balance and be addressed in the programme. We believe
this will strongly assist and facilitate teachers in better embracing the SLEs concept and its objectives.
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Figure 6 : Curricular spider web as proposed in van den Akker, J. (2007).
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Regarding the general process of facilitation, we follow a phased approach where participants are first
introduced to an example, they practice it taking the role of learners and analyse it in a reflective and
collaborative way. Then, they envisage how to implement it in a real setting, taking the role of action
researchers and critical observers, and finally discuss their findings and also collaboratively reflect on
the results and outcomes. The whole process is implicitly of iterative nature and provide a well-founded
overall framework for progressive and gradual acquisition of, for example, suggested and already-
made best-practices to start with or the development of new ones. These phases may not be explicitly
imposed or practiced, for example in the mode of separate distinct workshops, but they can be
implicitly infused in a single session of a hands-on workshop with different groups working on different
aspects that will finally be wrapped-up at the end.

In this context, we recommend offering teachers and other stakeholders dedicated workshops to help
them to pre-practice by following examples, develop further and reflect on their practices, their
understandings, and past experiences, and collaboratively reflect on the proposed processes and
models. These workshops can be offered in parallel or within the framework of existing professional
development programs, or even better in synergy with other similar projects and initiatives. They can
also be grouped into consecutive cycles in line with the school year schedules in each country where
workshops of training activities are implemented first in a small number of participants, feedback is
collected, and findings are shared with other partners in different countries.

In conclusion, in the framework of SLEs and complementary to its main objectives, the facilitation
programme is recommended at furnishing, touching upon or strengthening the following general
educational objectives:

e To enable primarily teachers but also other stakeholders involved in a SLE trying new ideas in
practice as a means of improvement and as a means of increasing knowledge about the
curriculum, teaching, and learning opportunities within a SLE.

e To raise their level of critical thinking about teaching and learning, and in general about their
everyday practice.

e To engage them in collaborative and reflective implementation and development of SLEs.

e To facilitate the adoption of the SLE concept and approach in teaching and learning.

e To emphasize the importance of sharing experience, expertise and valuable outcomes with
other teachers and stakeholders in their community and beyond.

e To empower them in engaging in similar approaches to SLE that affect their communities and
well-being and for their particular needs or interests.

e To strengthen their capacity to become educational content creators or opportunity explorers
to overcome standard curriculum constraints.

In the following we list together also a main set of specific features and characteristics that we
recommend that such a facilitation programme should emphasise and incorporate.

e Overall inclusive approach. The programme and its activities should attract and involve
teachers and educators of all disciplines, levels of experience, gender, social or ethnic
backgrounds. Specifically: Gender balance. Training examples, proposed educational activities,
projects or ideas should attract the interest of teachers and students of both genders avoiding
common stereotypes. Social inclusiveness and integration. Similarly, they should be accessible
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and attract the interest of teachers or students of social or economic disadvantaged areas or
in rural or distant sites.

e Multidisciplinary/interdisciplinary collaborative approach. The programme and its activities
should address or involve teachers of multiple scientific fields.

e Modular structure. The programme and its materials should be modular and staged so that it
can be followed by teachers with different level of needs, expertise, experience etc.

e Replication potential. The proposed approach, programme and activities should be easily
transferable to other European countries.

e Low-threshold use of ICT technologies. Proposed online resources, e-learning platforms or tools
should enhance and complement traditional teaching and learning and promote digital
literature of both teachers and students without any prerequisites of prior technical knowledge,
requirements for pre-installed software packages etc.

e Open and online modes complementary to in-person workshops. This will greatly facilitate the
participation of schools and teachers from rural or distant areas thus greatly enhancing the
diversity and inclusiveness aspects of the facilitation programme itself but also of the SLEs
project overall.

e Scientific and technological correctness. Training modules or accompanying materials,
including links to online resources, public video instructions etc, should not create gray areas
or matters that may create misconceptions to teachers or students, promote pseudo-science
etc.

e Emphasis on experiential aspects, practical hands-on training and do-it-yourself
implementation.

Summary and outlook

The SLEs Methodology is the second deliverable of Work Package 2, the First Version was delivered
on Month 6 and this updated one on Month 21. In this document we have laid out a comprehensive
methodological framework of guidelines and proposed actions to enable and guide the development
of SLEs in accordance with the main foundational concepts in our White Paper. The work that is
presented in this document is based on the one hand on the outcomes of four co-creation workshops
that were organized and coordinated by EA and in which all partners of the consortium participated,
and on the other on the qualitative and quantitative feedback collected during stakeholders’ co-
creation and reflection workshops and surveys of the pilot implementation phase. The four co-creation
workshops took place during May 2023 (Month 5), each workshop was focused on a particular theme.
The themes were: 1. Understanding SLEs concepts and dimensions, 2. Learning by example, analyzing
an example SLE, 3. Focusing on SLE prototype development and processes, 4. Consolidating overall
methodology. The main objectives of this series of workshops were on one hand to bring together all
partners’ insights, views, ideas, expertise, and experience towards a co-created constructive
methodology, and on the other, to simulate and facilitate a similar process of co-creation that each
partner can initiate and implement at local level. The stakeholders’ co-creation and reflection
workshops and surveys of the pilot implementation phase were conducted from Sep 2023 until Jun
2024. Collected feedback, insights, observations and concluding remarks based on quantitative
analysis contributed to refining and updating the methodology document.

We started by briefly presenting the SLEs that were developed and implemented during the pilot phase
of the project in thirteen different countries around Europe, namely Cyprus, Germany, Greece, Ireland,

Italy, Malta, Norway, Portugal, Romania, Serbia, Slovakia, Spain and Sweden.
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Their main characteristics clearly give an overview of the variety and diversity of ideas, subjects and
partnerships that the SLE concept can encompass. Then the initiators’ pilot phase survey was
discussed along with its consolidated results and concluding remarks for each of its focus areas.

We then discussed our suggested step-by-step development process that can facilitate and guide the
development of a generic SLE. The proposed SLE development process is divided in four main steps,
which are: 1. Initiation and Getting Started; 2. Preparation and Establishment of Partnership; 3. Co-
creation and Implementation; 4. Reflection and Sharing of Results. For each step, we gave a general
description, discussed its main objectives, and presented the main actions, conditions or prerequisites
needed, supplemented with general recommendations on how to successfully complete it. We also
included a list of key indicative questions to be thoroughly considered or addressed which can assist
the successful completion of each step.

To enhance the readability of the document, we finished discussing the whole sequence of proposed
steps of development and then proceeded with accompanying sections that complement them by
elaborating on certain key aspects based on the synthesis of partners’ insights and recommendations
derived from the co-creation workshops. On partnership establishment and stakeholder engagement,
and on living lab co-creation practice. As co-creation is being a core and very significant element of the
SLEs perspective and development process we revisited the open schooling model and the living labs
practice as first discussed in our White Paper. We synthesised and adapted their subsequent steps in
our generic development process to produce an easy-to-follow elaborated version, which at the same
time we believe will be more appealing to learners and in general to partners of an SLE. It consists of
the main stages of Feel and Imagine as part of the initiation phase, which then lead to the stage of
Co-create and its iterative subsequent steps of Explore, Experiment and Evaluate, and finally
concludes with the stage of Reflect&Share.

We finished by discussing our facilitation approach and guidelines. Therein we suggested to plan and
offer a comprehensive facilitation programme, encompassing multiple modalities, online or in-person,
that include hands-on practice workshops, that will not only help teachers, educators and all actors
involved to explore, adopt, implement and improve an already developed learning ecology but also
assists them to gain confidence and experience towards developing their own ones individually or in
collaboration with other teachers, educators or partners of the consortium. We proposed the main
design considerations along with general and specific recommendations of features that such a
general facilitation programme can incorporate. Partners can further adapt it depending on local
needs and circumstances.

As concluding remark, we would like to emphasize that this updated version of methodology should
go together with the White Paper. It will be put in practice in the mature phase of SLEs and will be
constantly refined and further updated where needed. A final version is scheduled to be delivered on
Month 34.
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Appendix - SLE Template

SLE development template

General Information

Title

Initiator

Partners

Brief description of main idea or concept

Learning objectives

Age range of learners

Links to curriculum

Description

“Feel”

This project is funded by the European Union’s Horizon programme under grant agreement 43

- Funded by the No 101094648. Views and opinions expressed are however those of the author(s) only

European Union and do not necessarily reflect those of the European Union. Neither the European Union
nor the granting authority can be held responsible for them.



i I D2.2 The SLEs Methodology - Updated Version

Describe here any actions, activities, outcomes related to this stage

“Imagine”

Describe here any actions, activities, outcomes related to this stage

“Co-create”

Describe here any actions, activities, outcomes related to this stage including also details about the
substages of Explore-Experiment-Evaluate

Explore
Experiment
Evaluate
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“Reflect&Share”

Describe here any actions, activities, outcomes related to this stage

References or additional resources

Mention here any references or additional resources related to this SLE

Appendix

Attach or include here any additional items such as example worksheets, spreadsheets,
instructions, web-links to audio-visual materials that accompany the SLE
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Appendix - SLE Survey - Questionnaire

To facilitate the evaluation of the pilot SLEs which were implemented in various countries and settings,
we devised the following list of statements categorized in a sequence of templated
forms/questionnaire that focus on different dimensions of an SLE. The survey is to be addressed to
initiators and educators/lead teachers or to the whole group of stakeholders who can utilize it for
guidance or as a preliminary list of indicative statements that can help them to characterize their
observations from the overall educational activities they tried out during the pilot implementation
phase. In general, initiators/teachers are also encouraged to suggest their own list of statements or
key elements in addition to the proposed ones. The level of agreement to each statement or
observation is quantified by a score indicator in scale from 1 to 5 according to the following table. This
is to assist project partners in the analysis of the results.

Score scale Interpretation
5 Strongly agree
yi| Agree
3 Neither agree nor disagree
2 Disagree
1 Strongly disagree

General Aims and Objectives: Towards which
skills or transversal competencies are 12| 3] 4
students oriented in the pilot SLE?

Creativity and innovation

Critical thinking and problem solving

Communication and collaboration

Literacy in ICT and new technologies

Independence, initiative and self-direction

Deconstruction of gender stereotypes

Funded by the
European Union
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Ownership of results/achievements

Leadership and responsibility

Exposure to real-life situations and problems

careers

Interest and motivation towards science studies and science

What have students actually learned or what
are they able to do after completing the 11 2] 3
educational activities of the pilot SLE?

Students have improved or advanced their critical thinking and
problem-solving skills

problem

Students are able to start a design process to solve a given

Students have advanced or improved their content and concept
knowledge of STEAM curriculum topics

Students are able to initiate or follow an inquiry process and
actions towards a predetermined goal

Students are able to reflect on or self-assess their learning
progress, and have gained confidence and independence on
acquiring knowledge and skills

Students have improved or advanced their ICT and new
technologies literacy

Students have increased their interest and motivation towards
science studies and science careers

Students have improved or advanced on interdisciplinary and
collaborative learning

stereotypes

Students have improved or advanced on deconstruction of gender

Funded by the
European Union
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Please add here any comments or remarks you may have with respect to higher-level
objectives that your pilot SLE was/is initiated for or evolved to achieve.

s ISTEAM
LEARNING
ECOLOGIES

How is the group of stakeholders involved in

the SLE is facilitating learning? 11 2| 3] 4

Takes into consideration students' prior knowledge, skills,
competences, attitudes, beliefs, learning styles and experiences
and accordingly organize appropriate learning activities

Makes explicit connections between specific content knowledge
and educational activities

Is an active facilitator for inquiry- and creativity-based learning, for
example by encouraging students’ decision-making during inquiry
processes, and sharing, evaluating and reflecting on outcomes

Provides students step-by-step guidance during the educational
activities

Fosters creativity and problem-solving skills by being more like a
mentor or coach instead of someone who will give all the answers

Please add here any comments or remarks you may have.

European Union and do not necessarily reflect those of the European Union. Neither the European Union
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k

ISTEAM

LEARNING
ECOLOGIES

Where and with whom or how are students
learning in the pilot SLE? E.g. are they better
learning individually, in small groups, or
whole-class?

When students are provided with flexibility to choose from a range
of learning trajectories according to their preferences and working
styles (individually or in groups)

When the same educational activity is implemented in whole-class

By promoting team working and collaboration in small groups

By emphasizing students to work individually and independently

By providing interaction and interdisciplinary collaboration
opportunities among students of different skills and competences

With educational activities that take place in a variety of learning
environments in- and out-of-school, including e.g. science centers,
museums, natural habitats, research institutes, enterprises,
fablabs

When educational activities take place in classroom or in school
environment

Please add here any comments or remarks you may have.

Funded by the
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E I STEAM
teoLoaiEs

How are learning activities in the pilot SLE
increasing female participation and 11 2| 3] 4|5
deconstructing gender stereotypes?

By providing students with same-gender role models or success
stories

By encouraging collaboration rather than competitiveness among
groups or individuals

By promoting tasks or team working with female-only groups

By emphasizing students to work in gender balanced teams

By providing interaction and collaboration opportunities with female
role models/mentors

By offering educational activities that put emphasis on skills and
competences and not on gender

Please add here any comments or remarks you may have or provide an explanation of the
chosen answers.

E ISTEAM
LEARNING
ECOLOGIES
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What have teachers learned or what are
they able to do after completing the
educational activities of the pilot SLE?

The experience of implementing the SLE pilot significantly
contributes to the professional growth and development of
educators, supporting the adoption of innovative STEAM
teaching methodologies.

To what extent did the pilot SLEs help educators to effectively
integrate SLEs principles into their everyday teaching practices
also in the future?

Adequate support and educational resources provided to
educators by other stakeholders enhance their confidence and
capability in implementing the SLEs project, resulting in
improved teaching quality

Collaborative engagement and interaction with other
colleagues and stakeholders enrich the implementation
experience for educators, fostering a supportive professional
community focused on student learning and engagement.

Please add here any comments or remarks you may have or provide an explanation of
the chosen answers.

E I STEAM
tt0L0a It
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How is the current policy framework
helping or restricting the implementation
of the SLE?

The national education ministry already has measures in place
supporting similar projects

The administrative or bureaucratic burden on the school has
not been an obstacle for the implementation of this initiative

The municipality or local/regional entities have measures in
place supporting similar initiatives

The public administration (at any level) supports the adoption
of initiatives linked to multistakeholder partnerships and
STEAM

The equipment and/or setting available was perfectly fitting for
the implementation of this activity

The administrative or bureaucratic burden on the partners has
not been an obstacle for the implementation of this initiative

the chosen answers.

E I STEAM
tt0l0aits

Please add here any comments or remarks you may have or provide an explanation of

Which of the following challenges have
you encountered in implementing your
pilot SLE?
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Lack of understanding around STE(A)M education

Lack of teacher training

Lack of time

Lack of resources

Difficulty to approach and connect to appropriate stakeholders

Curriculum constraints

Policy and institutional constraints

the chosen answers.

E STEAM
EEdLoaiEs

Please add here any comments or remarks you may have or provide an explanation of

How effective were the collaborative
efforts between stakeholders (e.g.,
educators, administrators, policymakers,
community members, industry partners) in
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planning and executing the SLE?

The collaborative efforts among stakeholders significantly
contributed to the success of the pilot SLE

Stakeholder collaboration enhanced resource-sharing,
expertise exchange, and support for innovative educational
approaches

Collaborative engagement fostered a sense of ownership and
commitment among stakeholders towards the goals of the pilot
SLE

Challenges in stakeholder collaboration (if any) hindered the
smooth implementation or effectiveness of the pilot SLE

Challenges in establishing or maintaining partnerships with the
other stakeholders impacted the implementation and
effectiveness of the pilot SLE

Partnerships with external entities promoted sustainability and
scalability of the pilot SLE beyond the initial implementation
phase

We are willing to formalize this partnership and keep working
together in this framework, also expanding it with the
participation of other stakeholders

Please provide here any comments or remarks on specific stakeholder collaboration
experiences or challenges encountered during the pilot SLE implementation.

E STEAM
EEdLoaiEs
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To what extent did partnerships with
external organizations or institutions (e.g.,
universities, businesses, NGOs) 11 2| 3| 4|5
contributed to enriching the students’
learning opportunities and engagement?

Partnerships with other stakeholders provided educators with
valuable resources, expertise, and real-world connections for
students' STE(A)M learning experiences

Collaboration with external partners facilitated access for
educators to specialized facilities, technologies, or mentorship
opportunities enhancing the quality and engagement of
educational activities in STE(A)M.

competences.

Stakeholder partnerships facilitated access to diverse
perspectives, resources, and opportunities for students'
engagement STE(A)M learning and improvement of their

etc.)

External partnerships have fostered opportunities and provided
students with new competences that support their careers in
the sector (i.e. “doing like researchers, through role models

External partnerships have fostered opportunities to involve
and attract young females in STEM education and contributed
to a reduction of gender gap in the field.

E I STEAM
Et0Loaits

Please provide here any comments or remarks on specific external partnerships and
their impact on the pilot SLE outcomes and learners’ education and engagement in
STE(A)M education.

Funded by the
European Union
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Appendix - SLE Survey - Results

In the following we present in tabular form the quantitative results of the pilot phase survey and
discuss briefly some important consolidated remarks for each focus area that are worth taking into
account by both consortium partners and SLE initiators/lead educators for the mature implementation
phase. The level of agreement to each statement or observation is quantified by a score indicator in
scale from 1 to 5 corresponding to the following 5: strongly agree; 4: agree; 3: neither agree nor
disagree; 2: disagree; 1: strongly disagree.

Q1 - General Aims and Objectives: Towards which skills or transversal

competencies are students oriented in the pilot SLE? 2 3 4 5
Creativity and innovation 5.00
Critical thinking and problem solving 4.75
Communication and collaboration 5.00
Literacy in ICT and new technologies 4.25
Independence, initiative and self-direction 4.25
Deconstruction of gender stereotypes 3.75
Ownership of results/achievements 4.63
Leadership and responsibility 4.50
Exposure to real-life situations and problems 4.88
Interest and motivation towards science studies and science careers 4.88

Concluding remarks: there is very high agreement with respect to which skills or transversal
competencies learners are oriented to throughout the activities in SLEs. These include not only
creativity and innovation, critical thinking and problem solving, exposure to real-life problems but also
communication and collaboration, leadership and responsibility, interest and motivation towards
science studies and careers.
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Q2 - What have students actually learned or what are they able to do
after completing the educational activities of the pilot SLE?

Students have improved or advanced their critical thinking and

problem-solving skills e
Students are able to start a design process to solve a given problem 4.38
Students have advanced or improved their content and concept 5.00

knowledge of STEAM curriculum topics

Students are able to initiate or follow an inquiry process and actions

towards a predetermined goal AR

Students are able to reflect on or self-assess their learning progress,
and have gained confidence and independence on acquiring 4.75
knowledge and skills

Students have improved or advanced their ICT and new technologies

: 4.25
literacy

Students have increased their interest and motivation towards 475
science studies and science careers |
Students have improved or advanced on interdisciplinary and 4.88
collaborative learning .
Students have improved or advanced on deconstruction of gender 3.63

stereotypes

Concluding remarks: similarly to previous remarks there is also very high agreement with respect to
what learners learned or can do after the completion of an SLE. These include improved critical and
interdisciplinary thinking along with problem solving and collaborative learning, advancement in
content and concept knowledge of STEAM topics, improved confidence and independence on
acquiring knowledge. Deconstruction of gender stereotypes scored relatively lower which is consistent
with the previous results, see Q1.

Q3 - How is the group of stakeholders involved in the SLE is facilitating
learning? 1 2 3 4 5

Takes into consideration students' prior knowledge, skKills,
competences, attitudes, beliefs, learning styles and experiences and 4.25
accordingly organize appropriate learning activities

Makes explicit connections between specific content knowledge and

educational activities e

Is an active facilitator for inquiry- and creativity-based learning, for
example by encouraging students’ decision-making during inquiry 4.75
processes, and sharing, evaluating and reflecting on outcomes
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Provides students step-by-step guidance during the educational

activities

Fosters creativity and problem-solving skills by being more like a

mentor or coach instead of someone who will give all the answers

4.38

5.00

Concluding remarks: with respect to the role of stakeholders in SLEs there is unanimous agreement
that this is more like a mentor or coach that fosters creativity and problem-solving skills in learners,
and also an active facilitator who encourages learners’ initiatives and reflection on outcomes. It is
also important to take into consideration learners’ prior knowledge, competences, attitudes and

beliefs, but also learning styles and experiences.

Q4 - Where and with whom or how are students learning in the pilot
SLE? E.g. are they better learning individually, in small groups, or
whole-class?

When students are provided with flexibility to choose from a range of
learning trajectories according to their preferences and working styles
(individually or in groups)

When the same educational activity is implemented in whole-class
By promoting team working and collaboration in small groups

By emphasizing students to work individually and independently

By providing interaction and interdisciplinary collaboration

opportunities among students of different skills and competences

With educational activities that take place in a variety of learning
environments in- and out-of-school, including e.g. science centers,
museums, natural habitats, research institutes, enterprises, fablabs

When educational activities take place in classroom or in school
environment

3 4 5
4.75
3.13
4.75
3.75
4.63
4.88
3.88

Concluding remarks: learners are better learning in diverse environments that promote team working
and interdisciplinary collaboration in small groups, and when they are offered flexibility to choose their

learning trajectories according to their preferences and sKills.

Q5 - How are learning activities in the pilot SLE increasing female

participation and deconstructing gender stereotypes? 3 4 S
By providing students with same-gender role models or success 463
stories .
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By encouraging collaboration rather than competitiveness among 4.88
groups or individuals ’

By promoting tasks or team working with female-only groups 2.95
By emphasizing students to work in gender balanced teams 375

By providing interaction and collaboration opportunities with female

role models/mentors 4.75

By offering educational activities that put emphasis on skills and

competences and not on gender 4.75

Concluding remarks: increase of female participation and deconstruction of gender stereotypes can
be achieved: by providing learners with same-gender mentors, role models and success stories; by
encouraging collaboration rather than competitiveness among individuals or groups; by offering
learning activities that put emphasis on skills and competences and not on gender.

Q6 - What have teachers learned or what are they able to do after
completing the educational activities of the pilot SLE? 1 2 3 4 5

The experience of implementing the SLE pilot significantly contributes
to the professional growth and development of educators, supporting 4.88
the adoption of innovative STEAM teaching methodologies.

To what extent did the pilot SLEs help educators to effectively integrate
SLEs principles into their everyday teaching practices also in the 4.88
future?

Adequate support and educational resources provided to educators by
other stakeholders enhance their confidence and capability in 471
implementing the SLEs project, resulting in improved teaching quality

Collaborative engagement and interaction with other colleagues and
stakeholders enrich the implementation experience for educators,
: : : . 5.00
fostering a supportive professional community focused on student
learning and engagement.

Concluding remarks: with respect to teachers, and in general educators, the experience of
implementing an SLE significantly contributes to their overall professional development. This is done
by supporting the adoption of innovative teaching methodologies and by improving teaching practice
and quality with resources, interaction and collaborative engagement with other colleagues and
stakeholders.
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Q7 - How is the current policy framework helping or restricting the
implementation of the SLE? 1 2 3 4 5

The national education ministry already has measures in place

supporting similar projects 2ElS

The administrative or bureaucratic burden on the school has not

been an obstacle for the implementation of this initiative S

The municipality or local/regional entities have measures in place

supporting similar initiatives 3.43

The public administration (at any level) supports the adoption of

initiatives linked to multistakeholder partnerships and STEAM 3.63

The equipment and/or setting available was perfectly fitting for the

implementation of this activity 4.25

The administrative or bureaucratic burden on the partners has not

been an obstacle for the implementation of this initiative —

Concluding remarks: current policy frameworks at national or local level may differ from country to
country and may be more or less supportive or restrictive regarding the implementation of SLEs or
similar initiatives. Nevertheless, a common observation is that the administrative or bureaucratic
burden can be a considerable obstacle.

Q8 - Which of the following challenges have you encountered in

implementing your pilot SLE? 1 2 3 4 9
Lack of understanding around STE(A)M education 1.93

Lack of teacher training 1.97

Lack of time 2.77

Lack of resources 2.99
Difficulty to approach and connect to appropriate stakeholders 226

Curriculum constraints 2.27

Policy and institutional constraints 2.29

Concluding remarks: on the matter of challenges encountered there is difference from country to
country, therefore above average numerical results may lead us to falsely conclude that there were
not any substantial challenges for the pilot SLEs. This may be further skewed due to the fact that most
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pilot SLEs were offered a lot of support and guidance by the consortium. However, considering overall
the compilation of comments written in the open space for this focus question along with qualitative
feedback during cocreation, community and reflection workshops the reality is that common
challenges often stated include curriculum and time constraints, lack of resources, non-supportive
policy frameworks at national, local or institutional level.

Q9 - How effective were the collaborative efforts between stakeholders
(e.g., educators, administrators, policymakers, community members, 1 2 3 4 5
industry partners) in planning and executing the SLE?

The collaborative efforts among stakeholders significantly contributed

to the success of the pilot SLE ezn

Stakeholder collaboration enhanced resource-sharing, expertise

exchange, and support for innovative educational approaches Ao

Collaborative engagement fostered a sense of ownership and

commitment among stakeholders towards the goals of the pilot SLE 400

Challenges in stakeholder collaboration (if any) hindered the smooth

implementation or effectiveness of the pilot SLE L

Challenges in establishing or maintaining partnerships with the other
stakeholders impacted the implementation and effectiveness of the 2.00
pilot SLE

Partnerships with external entities promoted sustainability and

scalability of the pilot SLE beyond the initial implementation phase Bk

We are willing to formalize this partnership and keep working together
in this framework, also expanding it with the participation of other 4.25
stakeholders

Concluding remarks: overall collaborative efforts between stakeholders are effective in planning and
executing SLEs and contribute significantly to their smooth implementation and success. A well-
established collaboration enhances resource-sharing, exchange of expertise and support. It further
promotes sustainability and scalability beyond the initial implementation phase.

Q10 - To what extent did partnerships with external organizations or
institutions (e.g., universities, businesses, NGOs) contributed to 1 2 3 4 5
enriching the students’ learning opportunities and engagement?

Partnerships with other stakeholders provided educators with valuable
resources, expertise, and real-world connections for students' STE(A)M 4.88
learning experiences

Collaboration with external partners facilitated access for educators 4.50
to specialized facilities, technologies, or mentorship opportunities
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enhancing the quality and engagement of educational activities in

STE(A)M.
Stakeholder partnerships facilitated access to diverse perspectives,
resources, and opportunities for students' engagement STE(A)M 4.75

learning and improvement of their competences.

External partnerships have fostered opportunities and provided
students with new competences that support their careers in the 4.38
sector (i.e. “doing like researchers, through role models etc.)

External partnerships have fostered opportunities to involve and
attract young females in STEM education and contributed to a 413
reduction of gender gap in the field.

Concluding remarks: in accordance with previous remarks, see Q9, partnerships with external
organizations or institutions greatly contribute to enriching learners’ engagement and opportunities
by providing resources, expertise, mentorship, access to specialized facilities and real-world learning
experiences.

This project is funded by the European Union’s Horizon programme under grant agreement 62
Funded by the No 101094648. Views and opinions expressed are however those of the author(s) only
European Union and do not necessarily reflect those of the European Union. Neither the European Union

nor the granting authority can be held responsible for them.




;h D2.2 The SLEs Methodology - Updated Version

Appendix - SLE Methodology Flash-cards

SLE Methodology

Flash-cards
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STEAM

LEARNING
ECOLOGIES

SLE step-by-step development process ;

Reflectionand
Sharing of Results

Co-creationand
Implementation

Preparation and
Establishment of Partnership

[nitiation and
Getting Started
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STEAM

LEARNING

Step 1. Initiation and Getting Started E

| |

I ¢ What do we find bothering or problematic in our everyday life?
o What possible solutions can we think of to improve it?
e Whatis feasible or what we can do to address the challenge identified?
e Has any idea or solution been tried before?
e Can we think of a new or improved one?
e What are the issues and needs of our community at local/regional level?
o Whatis community well-being? How is affected? How can we impact it?
e What are the societal challenges we are interested in or we are aware of?
¢ What do we find interesting to be engaged with?

e From a list of problems or challenges we have identified which one is worth tackling first?

This project is funded by the European Union’s Horizon programme under grant agreement No 101094648.
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Step 2. Preparation and Establishment i—; STEAM
of Partnership

~ %4 ECOLOGIES
\

-

Who has direct or indirect interest or motivation to participate?

Who will be impacted, positively or negatively?

Who will be affected directly or indirectly?

Who will be benefited?

Who do we need?

Who do we know?

Who is already in our network of contacts that could make a useful contribution, have interest to
participate or introduce/recommend potential partners?

Who has already been part of a similar project about the issue/problem/idea we have chosen?
What knowledge, experience or authority is needed?

Who within our local community or contacts could possibly have similar knowledge, experience or
authority?

With whom have we collaborated in the past?

What is the level of their availability of learning resources?

What is their willingness and ability to provide supportto learners along their learning pathways?
What role do we envisage for each potential partner?
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LEARNING

Step 3. Co-creation and Implementation ® = seiee

| |

e Creating a project in partnership is done by following or adopting a process such the living lab co-
I creation practice. Is this process clear to all participants?
Are all relevant stakeholders included in the process or is their active participation ensured?

e |s a shared vision co-created that is jointly defining the problem statement, goals, and ambitions
of allin the partnership?
Does it clearly embed all stakeholders’ interests?
Co-creation in practice may require participants to commit to a more open, transparent, and
flexible attitude and way of working. Are all aware and committed to this?

e Is an overall plan of activities co-created?
e For the planto succeed, are the committed resources adequate or well-foreseen?
e Is it well divided in tasks or iterative phases of exploration, experimentation, and evaluation?
¢ Are the expected outcomes or results in each task or phase clearly defined? Are they understood

by all?
e Are division and allocation of roles, responsibilities and resources clear to all partners?

Is allocation based on interest, expertise and capability of each partner?

Are all aware of and do agree on associated commitments, dependencies, contributions, and
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STEAM

LEARNING
ECOLOGIES

Step 4. Reflection and Sharing of Resulti‘

I |

I e Thinking about the whole project, including its objectives, its participants, their roles and actions,

its processes, and its outcomes, what did go well and what not?

e Are all relevant stakeholders included in the reflection process or is their active participation
ensured?

o What was the main element or elements behind successful outcomes or what was the main
cause of any problems?

o Was it process related; people, institution and attitudes related; conditions or resources related?

¢ What can be done differently, and how?

¢ What are the main lessons learned?

o How the lessons learned can be best shared and with whom?

e How achieved outcomes or proposed solutions can be sustained or replicated at wider scale?
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STEAM

. . . . . LEARNING
Synthesis of open schooling living lab practice ECOLOGIES
2
XS

Q Experiment
$
b, Reflect
Co-create % & Share
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STEAM

LEARNING
ECOLOGIES

SLE general development process
- 5

Initiation and Preparationand Co-creation and Implementation Reflectionand
Getting Started Establishment of Partnership Sharing of Results

Experiment

Co-create
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