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MUL+IPLIERS
1. Executive Summary

The MULTIPLIERS project, capitalising on an international consortium made of eight partners, aims at
triggering a process for facilitating the transition of schools into innovative and open collectors of new
ideas, practices, and scientific approaches. The project aims to offer the communities in which the
Beneficiaries have embedded a space for open, inclusive, and inquiry-based learning on science issues
that have an impact on citizens’ lives.

This will be achieved by establishing multiplayers’ partnerships (Open Science Communities, hereinafter
referred to as ‘OSCs’) involving different stakeholders such as schools, families, civil society organisations,
informal education providers, policymakers, media, industry, and a vast range of science institutions based
in six EU countries, very different in terms of their geographical and economic situations (namely Germany,
Cyprus, Spain, Slovenia, Sweden, and Italy). The OSCs will jointly agree upon socio-scientific issues to
be tackled and develop real-life projects to be implemented with schools involving the wider community,
through dedicated local events, and through designing and exploiting science communication media.

Part of Work Package 4: Students acting as knowledge multipliers towards families and local communities
which is led by UAB, is the submission of the deliverable (D4.2) led by UCY. The purpose of this deliverable
is to describe the open-school science activities and events that took place during the first implementation
round of the project building on the outcomes of: T4.1 Students acting as MULTIPLIERS towards families
and societies; T4.2 Revision of projects within each OSC, capitalising on the feedback received during the
open-school science projects, and T4.3 Evaluation of the second implementation of open schooling
activities. Hence, this report focuses on TLS-Phase 3 ‘Students acting as Multipliers’ that is the
implementation of the open schooling activities/events carried out in each of the six countries to share and
communicate science to the wider public supported by reflections on the experience from the researchers
and the participants (e.g., observations, interviews, focus groups). Deliverable 4.2 ‘Country Reports on the
outcomes of further open schooling activities’, is a collective document that highlights examples of
methodological approaches and activities as well as examples of challenges and pitfalls from the
implementation of each country/theme related to Phase 3, concluding with take-home messages for
consideration in the next round of the MULTIPLIERS project.

This deliverable builds on two previous reports, namely the "Report of identified good practices and Needs
Analysis" (D2.1) and the "MULTIPLIERS Common Approach” (D2.2). These reports were instrumental in
developing and implementing the open-school science events and activities based on the most pertinent
practices and requirements of prior works on open schooling and science education. Reflecting on the
findings reported in this document together with the formal evaluation of both quantitative and qualitative
data collected during the first implementation round to be reported in the following months (i.e., D4.4
Comparative report on the first set of open schooling activities), it is expected that MULTIPLIERS common
approach will be revisited and revised. All changes will be included in the subsequent set of toolkits for the
project that will guide future implementation rounds.
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2. Introduction

Following the deliverable D3.1 Country Reports on the outcomes of the first open schooling
activities, this document presents the deliverable D4.2 Country Reports on the outcomes of further
open schooling activities, aligned with TLS-Phase 3. Students act as Multipliers.

The development and implementation of the TLSs in the pilot implementation of the open
schooling events have been guided by the MULTIPLIERS common approach (D2.2.) consisting
of the following objectives:

e Co-design and enact interesting and challenging inter-disciplinary inquiry projects for
school students to strengthen their analytical and critical thinking competencies, on issues
of societal relevance.

e Create collaboration initiatives between schools and science professionals to broaden role
models that are accessible to students and enrich their interests and career aspirations.

e Support students in their role as Multipliers by actively involving them in inquiry projects
and by developing courses of action to reach wide audiences including their families and
local communities.

The first two objectives, which were addressed during TLS-Phase 1 and TLS-Phase 2, were
reported in the deliverable D3.1 Country Reports on the outcomes of the first open schooling
activities. The third objective is associated with Phase 3, students acting as multipliers, which is
the focus of this deliverable (D4.2).

The MULTIPLIERS Specific Objectives (SO) guided the development of the TLSs. The first (SO2)
is to increase students’ interest in science, self-efficacy for learning science, and their science
career awareness by integrating real-life, open-school projects with science professionals -
including authentic settings and workplaces - into science learning. The second (SO3) is to
develop analytical and critical thinking competencies for students, families, and the wider
community to enable problem-solving and innovation. This is to be achieved through open-school
science learning projects focusing on issues related to societal challenges and SSils, inquiry
learning, argumentation, collaboration, communication, and decision-making. The specific
objectives have been guiding the design of projects and development of TLSs, however, the
evaluation of SO2 and SO3 will happen at a later stage.

According to the MULTIPLIERS common approach and objectives, further open schooling
activities were conducted in the six partner countries Cyprus, Germany, Italy, Slovenia, Spain,
and Sweden. The selected themes for each country were:

e Cyprus (UCY) Antimicrobial Resistance

e Germany (UBO) Vaccination

e |taly (IREN) Clean Water & Sanitation

e Slovenia (UL) Biodiversity and Ecosystem services
e Spain (UBA) Air pollution

e Sweden (UMU) Forest use vs Forest protection

Each country composed a Country report based on a common structure provided by UCY. All
country reports can be found in appendices in this deliverable, in the order mentioned above. The
country report starts with a table of Case context descriptors, followed by an introduction to the
topic. The introduction presents the rationale behind the choice of SSI and the relevance of the
theme to the students and the OSC members. It also explains how the chosen SSl is considered
useful to promote a raised awareness about a personally and socially relevant problem based on
science in general and biology and/or sustainable development in particular; but also including
6
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values, social justice, sustainability, inclusion, and equity. The reports continue by showcasing
the methods used to act as Knowledge Multipliers according to the MULTIPLIERS Framework
Phase 3 (D2.2, p.11-13, see Table 1). Next, the partners reflect on the efficiency of their
implemented methodological approaches and activities in terms of moving towards the Specific
Objectives (SO1-3) as stated in the MULTIPLIERS framework enriched by qualitative data (e.g.,
interview, survey, and observation data) aligned with the Impact indicators (D2.2, Table 1,
“Participants’ reflections on the experience”, i.e., Students, teachers, families, and other OSC
members).

Taken together, D4.2 Country Reports on the outcomes of further open schooling activities’, is a
collective document that communicates findings and conclusions from the first implementation of
Phase 3 Students acting as Knowledge Multipliers based on the country reports from each
partner. More specifically, the report highlights examples of methodological approaches and
activities as well as examples of challenges and pitfalls from the implementation of each
country/theme related to Phase 3, concluding with take-home messages for consideration in the
next round of the MULTIPLIERS project.

3. Methods used in Phase 3: Students act as MULTIPLIERS

This section shares an overview of the methods used by
each country to implement Phase 3, working towards

achieving the MULTIPLIERS Specific Objectives (SO) as Phvata 7 Knowiedgs mubipliers
follows: to increase students’ interest in science, self- Phase 2: Engagement in
efficacy, and awareness about science-related careers OSS projects
(SO2); and to develop analytical and critical thinking Phase 1: Identification &
competencies for students, families, and the wider Exploration of SSI

community (SO3). In so doing, each country organised
open schooling events and activities according to the Key
Concepts presented in the MULTIPLIERS Framework
(D2.2, p. 11-13, Table 1) as facilitated by corresponding

Design Principles and Scaffolds (Figure 1). N

Indicators
More specifically, each country provided descriptions of -
how knowledge was disseminated; the type of open =
schooling events and activities; how the students and the  figure 1. MULTIPLIERS 0SS model
extended OSC were involved in the events; how students competence development was
promoted; how the participants acted creatively; how social justice, sustainability, inclusion, and
equity were promoted; and last, the ways the open schooling events and constituent activities
helped to enhance self-efficacy and interest in science. Table 1 below shows a snapshot of the
open schooling events and activities organised and/or to be implemented in each country
providing information on the types of events/activities, the venue, the students’ age group, the
type and number of the people acting as MULTIPLIERS, the number of people reached (direct
audience), and the stakeholders involved (participants). Considering all the OSS events,
approximately 600 people acted as knowledge multipliers in the partner countries from different
stakeholder groups (i.e., 545 students, 32 teachers, 22 researchers, 3 media experts) and
reached a considerably large audience (2900 ca. including students, teachers, parents and
relatives, media, researchers, scientists, industry representatives, informal/formal learning
providers, local authorities, community actors).



Table 1. . Open schooling events and activities in Phase 3

Student No of .
. Type of OSS N No / type of - Stakeholders attending
Topic Country Type of OS activities Venue Age direct
event (h) Group MULTIPLIERS audience the OSS events
. . L 2 schools / 2 teachers / Students, teachers,
OSC meeting Preseptatlons of the activities | UBO Old 13-17 8 students /1 media/2 20 researchers, medical
(2h) in TLS-Phase 2-3 Observatory e .
researchers students, ethicists, media
Pro-Con Germany . .
e . Podcasts UBO radio 1 school / 1 teacher/ 13 Students, teachers, media,
Vaccination (UBO) Radio broadcast (TBD - Aug. '23) channel 13-14 students / 1 media N/A researchers
. Explanatory video ) 1 school / 1 teacher/ 10
Series of lessons (TBD - Sept. ‘23) School 16-17 students 100 ca. Students, teachers
. . Role-play/debate; poster
P Science Fair exhibition: modeling activities; The Qyprus 13-14 1 school / 5 students / 3 800 ca. Students,_teachers
s A o ) (6h) - Institute teachers young scientists, parents
2 2% Antimicrobial observations
W%’ Resistance Gyprus Modeling & drawi Students, teach
ucy wareness- odeling & drawing, . udents, teachers
(AMR) (uey) Raising experimentation, poster Mggnicéugfre 13-14 ! chog;éCShOeféL;dge nts / 200 ca scientists, parents,
Campaign exhibition, surveys, human Nicosia researchers ’ biologists, pharmacists,
(2h) library doctors, local authorities
Air pollution Spain Oralgu%%iizﬁoﬂgs;ﬂﬁgons, School of 4 schools /14 teachers / ri?g:rgﬁéfsaﬁqzzﬁ'
(UAB) Science Fair (4h) expositions, urbanistic En%Lljl Aeg;lng 1315 24(r)e?5tggrecrt]1t§r/s Y 300 ca. teaching support and
proposals, workshops resources provider
. . Inquiry-based activities about
Natural SC|e,nce biodiversity & ecosystem 2 schools / 6-14 2 schools /3 teachers / 300 ca. ' Students, teachers, parents
- . Backpack - home 70 students
Biodiversity Slovenia services at home
and ecosystem
Sy (UL) Workshops, stands, Students, teachers, parents,
services . . - . 1 school / 2 teachers / researchers, media, informal
Science Fair (4h) presentations of the ‘Natural School 6-15 15 stud 300 ca. d . '
Science Backpack’ activities students e ucatlon_ provicer,
community actors
Forest use vs. Public Reflective conversations (follow
Foregt S(\(Jvﬁﬂdj)n Consultation | up on interviews conducted in S;}:Q;c: / 15-17 1 schooL{uld'éenetlgher /50 135 ca. Students, parents, relatives,
protection event (4h) TLS-Phase 2)
Exhibition s 1 school / 5 teachers / Students, teachers, parents,
O (14 days) Poster exhibition School 17-18 42 students / 1 media 385 ca. local community
Clean Water & Ital
=) e y . .
& Sanitation (IREN) Workshops & Pegr training on water t.’".nd Schools / Students, teachers, parents,
e tasting and analysis, training . 2 schools / 8 teachers / .
training courses Pause Atelier, 17-18 385 ca. local community (peers and

(2-4h/course)

courses for over 50-year-olds
on water history and quality

dei Sapori

62 students

older people)
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As derived from Table 1, knowledge regarding the socio-scientific issues in each partner country
was disseminated through various open schooling events including science fairs (Cyprus, Spain,
Slovenia), OSC meetings (Germany), workshops and trainings (Slovenia, Italy), an
awareness-raising campaign (Cyprus), a public consultation event (Sweden), and a poster
exhibition (Italy). The type, number, and duration of the events vary in each country concerning
the purpose of the constituent open schooling activities, the age group of the MULTIPLIERS
students, as well as the stakeholders involved, as presented next.

3.1 Vaccination (UBO, Germany)

Considering the theme ‘Vaccination’, UBO organized a meeting with the OSC members to
disseminate knowledge presenting the activities implemented in TLS-Phases 1 and 2 as well as
the ongoing work of the open schooling projects that will be shared at the beginning of the new
school year. The open schooling projects include (a) six podcasts about immunology issues and
vaccination to be shared with peers and in the local community via a local radio channel and, (b)
a series of interactive lessons in vaccination to be delivered to younger students along with
an introductory explanatory video developed in collaboration with media experts.

3.2 Antimicrobial Resistance (AMR) (UCY, Cyprus)

Knowledge about AMR in Cyprus was disseminated in two open schooling events: (a) a science
fair organised at the premises of the Cyprus Institute and (b) an awareness-raising campaign
organised at the central square of the capital of Nicosia. The science fair was part of a well-known
one-day science fair in the local community (sCYence fair). A group of students representing the
OSC raised awareness about AMR with a booth consisting of posters, modeling activities,
flyers and a performance in the form of a debate representing different stakeholders debating on
the topic: “Should we ban the use of antibiotics for the treatment of flu?”. The awareness-raising
campaign was a 2-hour event organised by the school and the university and was advertised to
the local community through flyers, press releases, a podcast, and social media posts. The event
comprised different booths (information and creative corner, human library, poster exhibition, and
photo booth) assigned to the multipliers students who aimed to engage children and adults in
interactive activities and informal discussions with experts about the dangers of overusing and
misusing antibiotics.

3.3 Biodiversity and ecosystem services (UL, Slovenia)

In Slovenia, awareness about biodiversity and ecosystem services was initially raised using the
‘Natural Sciences Backpack’, a package of activity cards that encouraged engagement in
nature exploration and promoted experiential learning through sharing experiences in the school
and family environment. A science fair was also organised by the school and the researchers
with multiple stands dedicated to various aspects of biodiversity, ecosystem services, and
environmental awareness (e.g., wind erosion, water purification, air pollution, amphibians in the
forest, and environmental changes depicted from old and recent photographs). At each stand,
students took on the role of multipliers, showcasing their knowledge and insights to the broader
local community, including parents, other family members, and teachers.

3.4 Air Pollution (UAB, Spain)

A big science fair was organised at the School of Engineering in the Autonomous University of
Barcelona to promote awareness about air pollution. There were two types of open schooling
activities: (a) a knowledge exchange-dissemination activity and, (b) a series of creative
workshops. The dissemination activity was led by groups of students who presented their
research on air pollution to an audience of scientists, teachers and students using different

9
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methods (e.g., podcasts, a critical puppet theatre, photo campaigns, scientific oral presentations,
and a scratch video game) which concluded in discussions about the research and the solutions
presented. In addition to this, there were four workshops on (a) storytelling and digital illustrations
of air pollution stories developed by students; (b) creating stop-motion animations representing
what happens with the pollution in different landscapes; (c) assuming the role of a journalist
presenting TV news related to air pollution in 2033, and (d) playing pollution board games focusing
on particles polluting the air, taking actions to get protected from pollutants, and identifying
pollution-related aspects.

3.5 Forest use vs Forest protection (UMU, Sweden)

To raise awareness about forest use and forest protection a public consultation event was
organised following the interviews with people from three generations about their historical
relationship to forests under the activity ‘What do three generations know about forests’ (TLS-
Phase 2). The students revisited the interviewees to create a foundation for continued discussions
based on their reflections on what they had learned throughout 19 lessons in TLS-Phase 2. This
activity connected the school with workplaces and society on a personal level giving the students
agency to ask, reflect, summarise and re-connect with their conclusions. The discussion unfolded
around four topics: (a) the value of the forest; (b) different forestry practices with different impacts;
(c) insights gained during the debate activity; and (d) alternative ways to create products and
preserve biodiversity to protect forests.

3.6 Clean Water & Sanitation (IREN, Italy)

In Italy, knowledge about clean water and sanitation was shared at different periods through
different OSS activities and events such as workshops, an exhibition and training courses.
The workshops focused on water blind tasting sessions for families, students, and the customers
of a research lab on food to elicit views on water quality and discuss drinking habits compared to
the results of analytical tests on several types of drinking water. The exhibition presented the
history of research on water distribution in the local area and aimed at raising awareness of the
impact of technological progress on everyday life and health and hygiene improvements brought
by the advent of drinking and wastewater treatment processes. The exhibition presented students’
work in panels and was reported on the local TV channel. Following this, two training courses
(Nonno Leonardo courses) were delivered to over 50-year-old people focusing on a guided tour
of the exhibition and a workshop on the quality of drinking water including analysis and
assessment of different water samples.

4. Successful methodological approaches and activities
This section summarises the successful methodological approaches and activities as reported in
each country concerning the engagement of the OSCs in the open schooling events, the ways in
which the open schooling events and activities were successful in terms of striving towards
increasing students’ interest in science, self-efficacy, and awareness about science-related
careers (SO2) and developing analytical and critical thinking competencies for students, families,
and the wider community (SO3), as well as the ways in which these were successful in terms of
the collaboration with OSC members. These successful approaches and activities as listed below:

¢ Integrate the OSS events into existing traditional school/community annual events.

It was indicated that integrating the open schooling events into existing traditional school or
community annual events maximises the impact and visibility of the students’ experiences as well
as appreciation for their efforts. At the same time, this approach fosters a sense of community
involvement creating an inclusive platform that engages a variety of stakeholders including
educators, experts, and local authorities, and promotes a multidisciplinary collaboration.

10
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¢ Organise the OSS event in a central and populated location.

Organising the OSS events at a central and populated location with free entrance and the support
of the local authorities facilitates and ensures the participation of marginalized people with diverse
identities promoting impact at the local level.

e Advertise the OSS events through local media in different ways.

As per our experience in organising the first OSS events, advertising should target regional and
local media through different means to reach out to more people in the community. It was reported
that it was a successful strategy to advertise the events via press releases, local newspapers and
TV/radio channels, flyers, and social media posts shared on local social media sites.

¢ Involve OSC members in the preparation and implementation of the OSS events.

In preparing the OSS events, it was useful for the students to present the OSS projects and
receive feedback from the OSC members to finalise them. It was highlighted that using visual
representations of information such as infographics providing short and clear information
facilitated effective communication among the OSC members and enhanced their interaction with
the students. This gave the OSC members a sense of agency and encouraged them to be actively
involved in the multiplying activities. This interaction was meaningful for the students as well while
having an authentic experience that facilitated raising awareness about possible careers and job
opportunities. Involving the family members in this effort was also seen as critical to enable ideas
sharing and develop a connection between school and society on a personal level.

e Promote students’ autonomy in developing and implementing the OSS activities.

According to students' and teachers’ reflections, promoting a leadership role while taking on the
role of knowledge multipliers seems that empowers students’ social responsibility and ownership
to educate people. In general, it was claimed that promoting students’ autonomy in terms of taking
decisions about the OSS activities and who to work with prompts the feeling of being engaged
which presumably enhances interest and self-efficacy. Simultaneously, it is expected that projects
and activities developed and implemented by the students would be more relevant to peers and
families and hence more appreciated.

e Prepare dissemination materials to facilitate interaction with the public.

It was recommended as a good practice to prepare some dissemination materials for the public
as ‘souvenirs’ from the event. Such materials could be prepared in collaboration with the OSC
members and could be flyers, cookies, stickers, or other low-cost and environmentally friendly
materials. This ‘souvenir’ would reflect the appreciation for their attendance in an effort to
establish a connection and at the same time help to disseminate knowledge.

e Provide a variety of interactive OSS activities in OSS events.

It was reported that including different types of activities ensured active participation, equity and
inclusion for people with diverse identities respecting age, gender, ethnicity, religion, and socio-
economic status. Such activities had a transdisciplinary approach and required the collaboration
of teachers from different disciplines with different stakeholders in the OSCs. Indicative
activities/projects were the experimentation activities, modeling activities, art and craft activities,
role-plays, debates, storytelling, boardgames, flashcard games, poster exhibitions and poster
presentations, demonstrations, training courses, and journalist sessions (e.g., future TV news
workshop, short interviews with the OSC members to reflect on the SSI, human library sessions).
According to the experiences from the implementation of the first OSS events, organising such
activities helps to sustain the participants’ excitement and interest in OSS events, and may
enhance participants’ interest in science, self-efficacy, and awareness of possible career paths

11
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and job options as well as develop opportunities to act creatively, and practice presentation,
communication, problem-solving, team-work, and critical thinking skills.

¢ Provide flexibility in organising and implementing the OSS activities and OSS events.

It was important to acknowledge the schools’ constraints related to specific objectives, time, and
space as well as the availability of the OSC members to engage in the preparation of the OSS
activities and participate in the OSS events. Hence, providing flexibility was vital for the OSS
activities and events to be successful. For example, in the case of Slovenia, the multiplying activity
with the ‘Natural Science Backpack’ was integrated into the school curriculum promoting the
collaboration and sustained inquiry between the family members and peers out-of-school and in
the school environment throughout the school year.

5. Challenges and potential pitfalls
This section highlights the challenges experienced in each country in terms of the organisation
and implementation of the OSS activities and events as summarised next:

e Time constraints to develop and implement the OSS activities and events.

Time constraints were regarded as a critical challenge in both developing dissemination materials
and implementing the OSS activities and events within the OSC. According to the teachers, the
school obligations and timetable provided limited time to work with the students on developing
activities for both children and adults, taking decisions about the display of the event, assigning
roles to students, and reserving time for rehearsals before the events. This was even more
challenging when the activities were not directly linked to the school curricula and were seen as
extra-curricular ones. Hence, a lot of time was devoted to preparing the OSS events during after-
school hours.

¢ Difficulty in engaging the OSC members in the OSS activities and events.

It was claimed that coordinating with people outside the school to initially encourage collaboration
in the development of the activities and then informing and inviting the stakeholders to the events
was a difficult and time-consuming task because of their work obligations. This was also the case
when requesting support from schoolteachers of other disciplines when developing and
implementing the transdisciplinary OSS projects.

e Unclear communication of OSC members’ role as knowledge multipliers.

According to the researchers’ reflections, communicating the students’ and experts’ role as
knowledge multipliers was not clear from the beginning of the intervention. One could argue that
this created a disconnection between the implementation phases that discouraged the
collaboration between the OSC members on a common project.

¢ Difficulty in sustaining students' and teachers’ active engagement.

The majority of the OSS activities and events occurred by the end of the school year. Sustaining
students' and teachers’ excitement and interest throughout the year and maximising their
engagement in the OSS events towards the end of the year was a difficult task. It was claimed
that providing the teachers with clear guidelines and resources could facilitate the implementation
and evaluation of the OSS activities and events and hence, sustain participation and engagement.

e Finding the appropriate OSS venue.

It was challenging to find a central and populated location with open access considering time and
space constraints for all the participants respecting safeguarding children’s safety.
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e Advertising issues. Having an effective advertising strategy.

Considering the open access feature, it was important to advertise the event to attract more
people. However, in some cases, distributing flyers on the street was not an effective strategy as
people thought students were advertising a product and would not pay attention.

6. Conclusions

Taken together, in designing and implementing the first OSS events and activities we identified
some successful methodological approaches and encountered some challenges and pitfalls that
would be considered for future implementation rounds. In this concluding section, we present a
list of ‘take-home’ messages derived from the six country reports as to acting as knowledge
multipliers, collaborating with the OSC members and other stakeholders, and successfully
reaching the target audience (i.e., the public).

6.1 Act as knowledge multipliers

e Secure clear communication and provide adequate information to the students about the
upcoming tasks as multipliers from the beginning of the intervention.

e Ensure that the students receive sufficient support for the preparation of their projects.
e Assign roles to students when developing and implementing the OSS activities and events.
e Provide the students with opportunities to take on a leadership role and act autonomously.

¢ Reserve time for students’ rehearsals before the OSS events and decide the display/setup of
the event.

e Encourage the students to advertise the OSS events and communicate knowledge using
different media (e.g., social media sites, podcasts, acquaintances with people from the media).

¢ Find a venue that is interesting and personally relevant for the students to act as knowledge
multipliers (e.g., the universities students are interested in studying after school, shopping
malls, and research centres).

e Disseminate the results and lessons learned from the OSS activities in future implementation
rounds (e.g., findings from surveys and interviews with stakeholders).

e Provide the teachers with tools (e.g., rubrics, checkilists, tests) to evaluate open schooling
contributions. Students could be motivated with incentives such as badges (e.g., OS
ambassador) or credits assigned for these activities.

6.2 Initiate and sustain collaboration with the OSC members and other stakeholders

e Find innovative ways to integrate the OSS activities and events into the existing curriculum
without overwhelming teachers or students. This requires careful planning and coordination
to identify opportunities where the activities can align with and enhance the learning objectives
of the school curriculum.

e Set up a timeframe for the development and implementation of the OSS activities and events
well in advance considering the availability of the OSC members and other stakeholders.

¢ Provide clear and adequate information well in advance about the upcoming tasks and the
OSC members’ possible roles, especially when developing transdisciplinary projects that
require support from other teachers.
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Involve OSC members and other stakeholders in designing and implementing the OSS
activities and events to increase authenticity, explore different perspectives, and guarantee
close interaction with the students (e.g., scientists, journalists, and ethicists could support
students’ project development and provide feedback).

Organise informal meetings frequently to bring students and OSC members/ stakeholders
together to build a strong network of support and sharing ideas thus enhancing the impact of
the OSS activities and promoting the sustainability of the collaboration. It is important to be
flexible respecting the stakeholders’ availability.

Promote collaboration with students and schools not participating in the intervention.

6.3 Successfully reach the target audience

Ensure the participation of people with diverse identities respecting age, gender, religion,
socio-economic status, and ethnicity, to maximise interaction by providing a wider range of
interactive activities and activities that integrate embodied features.

Support students to ensure that the dissemination materials are of good quality to be
distributed as intended.

Promote a wide use of local media/communication channels (e.g., radio, TV, social, local
social media sites).

Integrate the OSS events into existing school or community events held annually to maximize
the impact and visibility of the children's experiences, fostering a sense of community
involvement and appreciation for their efforts.

Choose a populated open-access venue safeguarding children’s safety.
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7. APPENDIX A: UBO, Germany

INTRODUCTION

Table 2. Case Context Description

Case context description

Theme

Vaccination

Country

Germany

Type of OSC-stakeholders
involved in Phase 3

Teachers, researchers, medical students, ethicists, media
expert

Student age group

Group 1: 13-14 (from LFS school);
Group 2: 16—17 (from EMA school)

Number of schools/
teachers/classes/students

2 schools (LFS & EMA) / 2 teachers / 2 classes (1 class from
LFS/
1 class from EMA) / approx. 20 students

Time period devoted to
Phase 3 (days, weeks,

Group 1: 6 weeks;
Group 2: up to now 3 weeks (about 3 more weeks to follow)

months)
Sites
Type of participants

Classroom, University

Students, teachers, researchers, medical students, ethicists,
media expert

Immunization through vaccination is one of the great success stories of humankind. Today, more than 20
life-threatening diseases, such as diphtheria, tetanus, polio, and influenza, can be prevented by
vaccination, enabling people of all ages to live healthier and longer lives. However, especially with the
global pandemic in early 2020 and the imminent and exceptionally rapid development of a vaccine, the
debate about the efficacy, protection, potential side effects, and long-term consequences of vaccinations
have been intensified, and become visible through numerous public protests.

Vaccination is therefore an important socio-scientific issue that requires both the dissemination of scientific
information as well as addressing emotional concerns related to vaccinations. Being a complex topic,
critical reflection of multiple perspectives and opinions is needed, including the evaluation of personal
values. The theme of vaccination also seems to be particularly suitable for science learning, as it links to
the students’ everyday lives and their own experiences over the past three years.

METHODS

Phase 3 — Students acting as knowledge multipliers towards families and local
communities

For phase 3, "students acting as multipliers”, both groups of students (group 1: 13—-14 years old, and group
2: 16—-17 years old) were asked how they wanted to disseminate their acquired knowledge and who should
be their target group(s).

Group 1 chose to create “vaccination podcasts” in order to reach peers and other students from their
school, but also in other schools and cities, and inform them about immunology issues and vaccination.

Group 2 decided to take on the role of “teachers” and deliver a series of lessons on vaccination to younger
students in their school as part of their regular biology classes. They decided to first create a short film /
video (to be used as an entry to their first lesson) and then deliver an interactive series of lessons - based
on what they had experienced themselves in the TLS in phase 2. Their teacher agreed and supported the
group in their planning.
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Both cases are described hereafter.

Group 1: students 13-14 years old, Liebfrauenschule (LFS)
Podcasts

At LFS, as part of project phase 3, students in small groups created six podcasts that focused on the topic
of vaccination and the immune system. Each podcast had an approximate duration of two minutes. In their
podcasts, the students explained the differences between active and passive immunization and used
interview or discussion formats — more than one student speaking — to explain the biological content that
they had learned before during the TLS with the science experts (medical doctors and biologists from
ImmunoSensation Cluster of Excellence and medical students from the non-profit association “Vaccination
information in Germany”).

In a reflection and planning phase, assisted by their teacher, the students engaged in discussions and
exchanged ideas about the content and format of their podcasts. Following these group sessions, the
podcasts were created either collaboratively or individually, allowing students to choose their preferred
approach. By offering the flexibility to work together with one or two partners or independently on their
own, students were able to tailor their podcast production process to their unique preferences and
strengths, e.g., also including the use of their creative skills.

Contents of the teaching module on The students prepared the scripts at home, while the recordings

podcast creation (www.medienbox- and editing took place during school lessons with appropriate
nrw.de): technical materials. It's worth noting that the students had prior
R e experience in podcast creatlon, as this type of comml_mlcatlon a_nd
2. Formats for your podcast - audio dissemination had been used in other projects. Materials (teaching
examples module) from the Media Authority of North Rhine-Westphalia were
& X(')%i‘;sfggitsegg :”d SIEITD elE used to support the students in the podcast creation process.
4. Before recording The students then shared their podcasts with friends and family to
5. Video: Your attitude when receive some first feedback on their products.
"podcasting”
6. Inner attitude when podcasting
7. Video: Intro & Outro
8. Intro, Outro & Logos — examples
9. Video: Let's go - How to reach your

audience!

Group 2: students 17-18 years old, Ernst-Moritz-Arndt-Gymnasium (EMA)
Video

At EMA, students decided to disseminate their newly gained knowledge and experiences with younger
students as part of their formal school lessons. They checked about the age group where the topic of the
immune system and vaccination is part of the biology curriculum and asked the biology teacher if they
could take over some lessons acting as “teachers” instead of the usual person. The teacher agreed so the
students started planning their series of lessons, anticipated to take place in M23 or M24
(September/October 2023).

As some of the students had experience in video production, and some enjoy acting a lot, they decided to
produce a short film on vaccination. The media expert in our OSC immediately agreed to support the
students in this task and developed some specific materials for them with concrete assistance (see Annex
for the original material, developed by Rosi Wirtz and translated into English). Before the school holidays,
a group of students and the media expert met already once and will continue working together on the video
after the holidays in August. The video is planned to be used as a motivating introduction to the lesson
series. However, the students also wish to use it independently of the lesson series in other contexts and
share it with a wider audience, including their own families, friends, and fellow students. By doing so, they
hope to raise awareness about the vital role vaccinations play in preserving public health.
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Students’ presentations at the Bonn’s OSC meeting

In M20 (June 2023), a local OSC meeting was organized in Bonn, bringing together stakeholders and
experts from across multiple disciplines (e. g. medicine, ethics, education, media, agriculture, and nature
conservation). The event took place at the University’s Old Observatory, located in the heart of the city
center, providing a special location that normally is not open to the public. This meeting aimed to foster
networking and inform all OSC members about the activities that had been organized during the last
months about the first TLS on vaccination. In addition, we wanted to offer the students an opportunity to
present their perspective on the TLS and also to receive the OSC members’ feedback and support for the
multiplying activities (phase 3 of the TLS) in order to eventually revise them.

Students of group 1 (LFS) dedicated their efforts to meticulously preparing an engaging and informative
presentation including their own creatively crafted comics depicting the immune system's cells. They talked
about the activities during Phase 2 of the TLS and about their experiences meeting experts from different
scientific fields. The students then presented parts of their podcasts as examples.

NG

Figures 1 & 2. Students presenting their perspective on the TLS at an OSC Meeting at the University

Students of group 2 (EMA) also presented the activities of the TLS (Phase 2) including the lab visits that
have created a lasting impression. The idea of them functioning as “teachers” for their younger
schoolmates was presented, and some first plans for the video production were introduced.

Over an informal dinner, the students had the opportunity to talk to the different OSC members and receive
feedback and ideas concerning their multiplying plans. Several researchers offered to support the
students, e. g. through recording interviews as part of the students’ podcasts or providing pictures, graphs,
or videos from their lab for the students’ video and teaching material in order to increase its’ authenticity.
The media expert also offered to work with students from group 1 on revising their podcasts, and a meeting
was arranged between the expert and the students after the school holidays.

RESULTS AND DISCUSSION

While the materials for phase 3 have been prepared and will be ready after the school holidays (mid-
August), they have not yet been implemented. Group 1 will send the podcasts to peers and present them
to their families. They will also be put on a website (still to decide whether it will be the schools or the
university‘s website or both). The idea is to also broadcast them through a local radio channel and/or the
university radio (Bonn fm, led by university students). Group 2 will conduct their lessons with the younger
students in autumn as they will be part of the regular biology class (the immune system is part of the
curriculum). Therefore, at the moment no data has been gathered in relation to phase 3, e. g. interviews
with parents/families.

However, some first observations and informal conversations during the preparation phase of the materials
(podcasts and video) and the OSC meeting with the experts show that the students are very motivated
and invest a lot of time and effort in the preparation of their multiplying materials and activities. They have
asked their teachers for further information and material (e.g., about the immune system) which indicates
that they want to delve deeper into the subject matter and deepen their science knowledge. It is important
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to remember that all these activities in phase 3 are not part of the curriculum and that this extra work does
not count towards the school grade or other academic performance, but is extra, voluntary work in the
students' free time.

Phase 3

Being invited to the OSC meeting to present their perspective and speak in front of the "adults" and
scientists in this special place (the University’s Old Observatory) was perceived very positively by the
students. They also appreciated the opportunity to talk to the science experts again and to receive their
feedback as well as their support. The OSC members equally reacted in a very positive way when the
students presented their experiences and views on the TLS as well as their ideas and plans for the
multipliers phase. Some of them will now be actively involved in the activities in phase 3.

It can be assumed that the multiplying activities from both groups of students will be used with interest by
peers and families as well as by the younger students because they were developed by someone they
know personally and they are different from regular formal lessons or material. Even students at other
schools or in other local contexts might appreciate this type of (information) material on the immune system
and vaccination that — through the development by their peers — is very likely to meet their needs.

Phase 3

Up to now, only the first challenges and pitfalls can be detected as the activities have not yet been fully
implemented. Nevertheless, one aspect that can be mentioned already at this moment is time
constraints: Due to the early school holidays that started already on the 22" of June this year, and the
resulting very short school year and little time for regular schooling, teachers could not devote the time
that had been calculated beforehand to the Multipliers activities. Students, therefore, had to work a lot at
home in their free time in order to develop the multiplying materials. We assume that their engagement
and motivation had — at least partly — to do with the fact that they could freely choose the way to
disseminate their knowledge (thereby following their preferences) and also that they know that through
their participation in the project, their effort will be rewarded to some extent, e.g., a high quality of their
products and also their distribution are guaranteed through the collaboration with researchers and a media
expert.

Another aspect that could be problematic concerns unclear communication or too little information about
the multipliers’ phase: It was not clear to the students at the beginning of the project that they were
supposed to act as multipliers themselves after Phase 2 of the TLS, and in this context also would have
the chance to work with OSC members again and benefit from their expertise (e.g., media expert). It can
be assumed that the students would have asked more questions to the experts during Phase 2 and also
would have interacted (even) more with them if they would have known that they were supposed to be
multipliers in the following phase. Similarly, it was not clear to some of the experts / OSC members what
role they should/could play during phase 3.

Acting as knowledge multipliers:

e Secure clear communication and provide sufficient information to the students about the upcoming
tasks as multipliers right from the start of the project so that they can get prepared in time.

e Ensure that the students receive adequate support for the preparation of their materials — e. g. in
the case that some tasks cannot be done at school but have to be done alone at home.
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¢ Involve OSC members in order to increase authenticity — e. g. interviews with “real scientists” and
the use of authentic materials.
Collaborating with the OSC members:

e Provide sufficient information about the upcoming tasks and the OSC members’ possible roles
during phase 3.
¢ Organize informal meetings to bring students and stakeholders/OSC members together to allow
for collaborative planning.
Successfully reach the target audience:

e Support students to ensure that the materials are of good quality so that they can be used and
disseminated as intended, e. g. in a regular class at school or for broader dissemination via the
radio or institutional homepages.
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8. APPENDIX B: UCY, Cyprus

INTRODUCTION

Table 3. Case Context Description

Case context description

Theme Antimicrobial Resistance

Country Cyprus

Type of OSC- Teachers, Postdoctoral Researchers, Representatives

stakeholders involved in from the food industry, pharmaceutical industry, policy-

Phase 3 maker institution, doctors, parents and relatives,
community actors, media

Student age group 13-14 years-old

Number of schools/ 1 school/ 3 science teachers, 1 drama teacher/ 3 classes/

teachers/classes/students | 45 students

Time period devoted to 2 months (school and out-of-school preparation)
(days, weeks, months)

Sites School; The Cyprus Institute, Eleftheria Square (main
square of the capital)
Type of participants Public (adults and kids); Parents; Teachers; Industry

representatives (pharmaceutical company, pharmacists);
Biologists; Microbiologists; Doctors

Antimicrobial Resistance is a critical issue around the globe affecting our health and putting our lives at
risk. Overwhelming evidence shows that increased use of antibiotics, over-prescription, and
overconsumption are leading to an increase in resistant bugs (ECDC, 2022). Cyprus ranks amongst the
EU/EEA countries with the highest consumption of antibiotics (ECDC, 2022). However, many people are
overconsuming and misusing anti-microbial chemicals because they lack knowledge of infections and anti-
microbial agents. Thus, a vital step toward tackling this issue is education and informed action. Our mission
is to educate students and their families to develop an understanding of this issue and its different
dimensions through first-hand experiences with stakeholders and ultimately enable them to make informed
decisions about the use of antibiotics.

METHODS

Phase 3

The focus in this phase was to raise awareness about the dangers of overusing and misusing antibiotics
by participating in one science fair and organising an awareness-raising campaign. In these two events, it
was agreed that the students would share their work through their open schooling projects developed in
TLS-Phase 2 (e.g., posters, flyers, role-play, sketches, surveys and results). These events are discussed
below.

(a) The sCYence fair ?

The sCYence is an annual and the largest science fair in Cyprus organised by The Cyprus Institute in early
spring to stimulate interest in science and encourage young students to pursue science-related school
subjects and careers. It is an open event to primary and secondary education institutions as well as
informal education providers where young students can demonstrate their scientific projects to the public,
attend related lectures, and enter a contest for the best presentation. To participate in the sCYence fair,
the Y8 students who expressed interest, went through an internal competition of poster pitches, and a jury

1 The sCYence fair https://scyence.cyi.ac.cy/en/
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of science teachers selected five students. Following the selection of participants, a school application was
submitted successfully with a short description of their project explaining the importance to disseminate
this work.

This year the sCYence fair was organised on April 5" from 9am to 4pm at the premises of The Cyprus
Institute. A total of 335 students (67 groups of 5 people/group) aged 9 to 18, from 49 schools in Cyprus
participated in the science fair and the event reached up to 500 visitors and supporters. On the day of the
sCYence fair, the students arrived 8:30 at the venue and prepared their booth. The booth consisted of the
following: posters about AMR created by the students; one microscope for the visitors to observe E-coli
bacteria; a kids’ corner with play-dough modelling activity where small younger children could model
different bacteria; an information corner with flyers and stickers and a screen showing pictures from the
MULTIPLIERS’ experience in Phases 1 and 2 (see Images 1, 2).

8thejunior seniorschool
flovefmcyprus

: L Y —

SRR %

Image 1. The science multipliers at the sCYence fair. Image 2. Interacting kids at the sCYence fair. Image 3. The science multipiiers on the radio.

To explore the different facets of the topic and present them to the wider public, the students presented a
3-minute role-play in the form of a debate representing different stakeholders debating on the question:
“Should we ban the use of antibiotics for the treatment of flu?”2. More specifically, the students represented
a doctor, a scientist, a policymaker, a farmer, and a patient. Each representative argued on the topic above
presenting their claims, reasoning, and available evidence. The students were performing this role-play to
bring people closer and raise awareness about AMR. The students performed in front of the jury committee
consisting of young scientists from the Cyprus Institute, answered questions, and explained how they
worked with their teachers, the biobank.cy experts and the University of Cyprus researchers to develop
their projects on AMR, and shared concluding remarks about the use of antibiotics. It is also worth noting
that the students shared their concluding marks on the live radio broadcast that was established at the
event (Image 3).

(b) Awareness-raising campaign

On May 13" afternoon, 2023, the Learning in Science Group and The Junior and Senior School from
our OSC in Cyprus organised a 2-hour information campaign on Antimicrobial Resistance. The
awareness-raising campaign was an open event to the public taking place at the central square of
the capital of Nicosia, with the support of Nicosia municipality. The central square was purposefully
selected to address different groups of people with a focus on immigrants ensuring thus social
inclusion and equity.

Forty-five 8" graders (13-14 years old) joined forces and acted as ‘knowledge multipliers’ to inform
the public about this crucial problem. To prepare for this event, flyers (Image 4) were distributed to
the school and the neighborhood and invitations were sent to the stakeholders. In addition, the event

2 Role-play video https://www.instagram.com/p/CrQa0zNAJAr/
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was shared with the local community through a press release on the UCY newsletter and the local
press®, a podcast on YouTube with one of the science teachers talking about the school’s
engagement in the AMR school project announcing the campaign?, and various posts on social media
channels (i.e., Twitter, Facebook, Instagram, LinkedIn) (Image 5).

AMR
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Image 4. Invitation Flyers in English and Greek
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Image 5. Announcing the awareness-raising campaign on social media

On the day of the event, the Head of the Science Department of the school opened the event and
two students from Year 11 volunteered to take on the role of the DJ. The awareness-raising campaign
was set up according to the booth at the sCYence fair and the students were assigned roles in the
different booths according to their preferences and skills as follows:

e The information booth

This booth consisted of informative flyers in Greek and English, a welcome drink (lemonade) and
biscuits for the public sponsored by a local biscuits factory. The students assigned to this booth were
also responsible for bringing people to the event and informing people about AMR initiating a
discussion with an informative flyer and a short survey about the use of antibiotics (Image 7a, 7b).

3 Paideia-news.com https://paideia-news.com/panepistimio-kyproy/2023/05/07/panep-kyproy-ekstrateia-enimerosis-gia-kindynoys-apo-tin-
yperboliki-xrisi-antibiotikon/

4YouTube https://www.youtube.com/watch?fbclid=IwWAROSrCrgk6gCurrbdR0OzPXDRVw-

48t57G7EM7j4xye WWEA2g9mp3VoCmk8&v=2JASnWIMw-c&feature=youtu.be&ab_channel=RosieCharalambous
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Image 7a. Informative flyers about AMR in English and Greek and AMR survey on Google Docs.

e The creative booth

The students oversaw prompting public engagement through different activities: a modelling activity
with playdough, drawing bacteria on paper, board games with play cards, word puzzles, observing
the microworld through the microscope, and two interactive activities to see how antibiotic resistance
takes over and how bacteria spread (Image 8).

e The human library booth

This booth was set up to initiate conversations between the stakeholders and the students. A group
of five students who expressed their interest in this booth interviewed different stakeholders
(members of the OSC or not) in front of a video camera using an interview protocol that was co-
designed with their teacher and the UCY researchers. The interviewees were initially invited via email
and upon acceptance they were sent some indicative interview questions with a time slot for their
interview session. The interviewees were one pharmacist-owner, a microbiologist working in the food
industry, a biologist working as a Chief Technical Officer in a local pharmaceutical company, a
medical microbiologist working at the children’s hospital, a parent, and the biology inspector of the
Ministry of Education, Sport and Culture (Image 9).

e The poster exhibition booth
Students’ posters were displayed on boards in a central location and the students provided

information to people walking by (Image 10)

e The photo booth
A photo frame was decorated with AMR sketches and used to take pictures with the participants and

the public (Image 11)

— [eRE——

Image 8. The creative booth.

Image 7b. The information booth.
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image 9. The human library booth. Image 10. The poster exhibition booth. Image 11. The photo booth.

The awareness campaign successfully engaged approximately 200 individuals from different groups
including parents and relatives, representatives from the pharmaceutical industry, the food industry, the
Nicosia municipality, the hospitals, the media, and the Cyprus Ministry of Education, Sport and Culture.

In both events, the students were excitingly engaged with the public in different ways and developed their
competences. For example, the distribution of flyers and surveys about AMR awareness, as well as the
poster pitching in Greek and English at the central square allowed the students to practice their
communication skills by reaching out to different groups of people regardless of age, race, gender, and
socio-economic status. Furthermore, one can claim that these events helped to enhance students’ self-
efficacy and interest in science. The fact that the students were the organisers of the open schooling
activities gave them authority and ownership of their learning thus making science more interesting.
Moreover, the students practiced their creative skills while preparing the different booths, performing their
role-play, organising play-dough modeling and drawing activities for children and adults.

Image 12. The science multipliers during the AMR campaign

Finally, it is worth noticing that the work of the science teacher who was leading this effort at school, as
well as photos of the multiplier-students who were actively engaged in the events, will be showcased in
the World Health Organization AMR Campaign 2023.

RESULTS AND DISCUSSION

Phase 3

An important consideration to maximise the engagement of the OSC members (i.e., schools, out-of-school
experts, local community actors) was to integrate the open schooling events in already established events
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that are popular to the community (i.e., sCYence fair) and organise such
events at a central location with free entrance. Hence, the participation in
the sCYence fair and the organization of the awareness-raising campaign
at the central square of the capital with the support of the municipality
facilitated knowledge dissemination, ensured the participation of
marginalized people with diverse identities, and promoted impact at a
local level. In both events, the students disseminated their work through
the local media. In the case of the sCYence fair the students volunteered
to share their purpose of their project through a local radio station that was
broadcasting at the event. For the awareness-raising campaign there was
media coverage from the municipality that was posted on the municipality's
Facebook page (Image 13). It is worth highlighting that we aimed to
advertise the campaign through a press release published in the university
newsletter and the local media two weeks before the event, various posts on  mage 13 facebook post on the Municipality
the institutions’ social media accounts, a podcast on a YouTube channel, and pagejorthe AV campalan:

by sharing flyers to the school and the local community. These actions helped to prompt the participation
of our current and possibly future OSC members elaborating on the crucial need to raise awareness about
AMR and the uniqueness of the event that relates to students’ multiplier role.

According to students’ responses on the post-test regarding the final OSS event, half of the participants
(22/45) enjoyed the most sharing knowledge about AMR in the community (e.g., ‘I feel like we really helped
different people that did not know about this before, we were in a public space and anyone could come
and see and | think we really did something’; ‘I liked the fact that we attracted attention of others and
warned them about this matter’; ‘/ liked meeting new people and teaching them about what we’ve learnt in
class and passing our knowledge onto them.”).

At the sCYence fair, the debate in the form of a role-play promoted students’ creative action and prompted
the public’s curiosity to visit their booth as stated in the excerpts below:

That was a lot of fun. The acting was fun. We had a lot of people to find out about this problem.
| was going around asking people if they would like to come and | think there was only one
person that knew what AMR was, everyone else said they didn’t, so it was nice to get them to
know what it is.

In general, students’ interaction with the public was facilitated by the distribution of flyers and surveys
about the use of antibiotics to initiate discussion, the poster presentations as well as the modeling and
drawing activities. Students were actively engaged by presenting and communicating collaboratively their
knowledge about AMR which promoted competence development as shown in the excerpts below:

It was spectacular! We met people and gave knowledge to them. We encouraged people to
take action and we got to learn from some professionals which we interviewed.

At the sCYence fair, | got to speak and inform a lot of people about AMR, and practiced social skills.
During the debate, we practiced how to be persuasive by supporting claims using facts.

In general, taking on the role of the knowledge multiplier empowered students’ social responsibility to
educate others about this critical public health issue. The feeling of responsibility and ownership may also
enhance students’ interest in science. The quotations below indicate that the students acknowledge their
responsibility and become interested in educating people.

| enjoyed teaching people about AMR. It’'s good to spread it so that everybody knows more. The
whole process was fun and interesting. | loved every part of it.

| liked the recent event we did presenting the project at the square and spreading awareness
about AMR, that was fun! | was with my friend planning about who we were going to talk to at
some point. | had to go around and give people information about what it was, sharing flyers
and helping them understand the problem.

26



MUL*IPLIERS

Furthermore, the students had an authentic experience while interviewing the experts from the local
community invited to participate in the human library. These informal discussions that evolved using a
semi-structure interview protocol promoted a meaningful interaction between the students and the experts
and raised students’ awareness about possible career and job opportunities, as illustrated next:

It was fun learning about AMR from the experts’ view. It was interesting hearing about their
experience with people that have gotten antibiotics without a prescription and how often this
happens in real life.

It was really fun because | got to know about people working in different professions that | might
be interested in later on.

Phase 3

Challenges experienced in oarganising the open schooling events:

e Teachers’ time constraints

Teachers’ limited time to spend with the students in developing activities for the event, allocating roles,
and doing rehearsals due to the restricted time for science class in combination with other school
obligations (e.g., school visits and trips, holidays, and school events).

¢ Difficulty in sustaining students' and teachers’ excitement and interest

The OSS events were scheduled toward the end of the school year to have adequate time for the students
to develop their projects. However, sustaining participants’ excitement and interest throughout the year
and maximising it by the end of the school year was not an easy task. It was claimed that there was
momentum after the visit to the biobank.cy (TLS-Phase 2) that was lost following the Christmas holidays
when the students were supposed to start developing their projects.

o Difficulty in collaborating with teachers on non-science-related topics

After the Christmas holidays, an effort was made to collaborate with other teachers in developing the OSS
projects (e.g., art, drama, ICT, language teacher). Although there was a positive response, it was difficult
to intervene in their schedule in the middle of the school year and it was not possible to initiate a
collaboration with everyone.

e Time-consuming to coordinate with people outside the school

A well-planned schedule of the event must be done ahead of time with respect to informing the
stakeholders and receiving consent for participation. Considering the sCYence fair, an application was
sent to the organisers with the names of the candidates upon an internal school competition. For the OS
event at the central square, upon the approval of the headteacher, a letter was sent to the municipality
providing the details of the event asking to reserve the spot free of charge. Furthermore, a list of people
as participants in the human library session and/or possible future OSC members was drafted, and
invitations were sent ahead of time.

Challenges experienced in implementing the open schooling events:

e Central location but not much populated

According to students’ reflections from their responses to the post-test and the interviews, it is claimed that
the location of the final event may restrict the number of attendees. Although the central square is
considered a populated area, organising this event at the shopping mall could have attracted more people
and especially families.
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e Obstacles in advertising the event

The students experienced some obstacles while sharing flyers to attract people to attend the event at the
square. According to two students, people thought that it was about advertising a product and were not
interested, suggesting finding a better way to advertise the OS events.

¢ Not a clear setup

According to the participants, the labels of the booths were not visible, and it was claimed that people did
not know where to go for what. Also, it was not clear which students were assigned to the different booths
and the posters and microscopes should have been placed in a more visible area.

¢ Not a wide variety of activities for older people
According to the students’ feedback, there were activities for kids but there was a lack of interaction with
the adults attending the event apart from the surveys.

Take home messages to consider for the next round

Acting as knowledge multipliers:

e Having a wider range of interactive activities for the attendees (children and adults) including embodied
activities (e.g., people representing different bacteria and how they multiply)

¢ Having more students interact with the public by sharing short surveys

¢ Good organization based on an agreed schedule with the students

e Allocation of roles to more students based on their interests

¢ Giving the students badges indicating their role in the event

¢ Prompting the students to present their work on stage/central area

¢ Reserving time for rehearsals

Collaborating with the OSC members:

e Setting up a timeframe well in advance

e Collaborate with students from other grades or other schools

Successfully reach the target audience:

e Choosing a more populated location for the open schooling events/activities. The shopping mall was
suggested as a better option for hosting the events.

e Doing more advertising well in advance

e Finding a more fun way to advertise the event instead of sharing flyers

e Having a clearer structure of the different booths with big labels
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9. APPENDIX C: UAB, Spain

INTRODUCTION

Table 4. Case Context Description

Case context description

Theme Air Pollution

Country Spain

Type of OSC- Students, Teachers, Researchers, Teaching Support and
stakeholders involved in resources provider and media.

Phase 3

Student age group 13-15-years old

Number of schools/ 4 schools /14 teachers / 8 classes / 240 students

teachers/classes/students

Time period devoted to 1 day (14.06.2023) of execution
(days, weeks, months)

Sites School of Engineering at Autonomous University of
Barcelona (UAB)
Type of participants Students, Teachers, Researchers, Teaching Support and

resources provider and media.

Air pollution is a critical problem due to its effects on the health of humans, animals, and vegetation. For
example, the World Health Organization (WHO) has pointed out that around 7 million people die
prematurely each year because of their exposure to air pollution. But air pollution is not only a global issue,
but also a local one due to its causes (e.qg., traffic is identified as the main pollution source), effects (e.g.,
respiratory, cardiovascular and cognitive illnesses) and solutions (e.g., reduce the number of pollution
sources, build green walls) has sense at the local level.

In Spain, poor air quality has been one of the main public health issues for years. Last December, the EU’s
top Court ruled against the country for the high air pollution levels in Madrid and Barcelona, deciding that
these cities failed to protect the health of their citizens. Although a 31% reduction in air pollution has been
achieved in Barcelona since 2015, further steps are needed to improve the situation. Therefore, citizens
need to understand the problem in depth and be active in acting on this environmental problem.

Moreover, air pollution has been identified as a hot topic in school science to promote scientific literacy for
responsible citizenship (OCDE, 2020). In order to understand and act in an informed and empowered way
on the problem of air pollution, students need to develop some important ideas from the particulate model
of matter, which is considered one of the big ideas of science (Harlen, 2015). It is also relevant to engage
students in investigations analogous to those carried out by a professional scientist (e.g., collecting and
analysing data). To do so, discussing with scientists, experts in global health, and other relevant
community stakeholders it is considered a helpful strategy.

METHODS

Phase 3

In this phase, the focus was to share the knowledge about air pollution and possible solutions for the
observed situations developed within each of the schools. To do so, all the students participating in the
TLS (around 240), their teachers (17 of them) and other OSC members (more than 15 scientists, media
experts, and teachers’ support providers) participate on the 14" of June 2023 in an out-of-school science
fair.
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In this open schooling event, all the students engaged in the OSS project (TLS-Phase 2) were involved
due to the specific characteristics of the schools. In this sense, many of the students came from
underprivileged and underrepresented backgrounds in STEM fields, such as families with low-economic
profiles and ethnic or cultural groups that are usually underrepresented particularly in STEM professions
and university studies. Considering that, it has also been considered relevant to guarantee as part of the
science fair the establishment of close connections, first, with the STEM experts of the OSC and the work
they develop, and, second, an institution/place where they could continue developing their studies in
STEM. For this reason, it has been decided, on the one hand, to invite all the OSC members involved in
the previous phases of the project; and, on the other hand, to conduct the open schooling event at the
School of Engineering in the Autonomous University of Barcelona.

To ensure active participation from large numbers of students throughout the four-hour event (from 9:00
am to 1:00 pm), two types of activities were organized: a knowledge exchange-dissemination activity and
a series of creative workshops to showcase the results.

The knowledge dissemination activity consists of the presentation of the air pollution research conducted
within the OSS project, the result obtained and the solutions identified to improve the air quality situation
in each patrticipating high school. To do so, some representatives from each class (a total of eight groups
of 6-7 students) shared their work through their open schooling project developed in TLS-Phase 2 in front
of the audience, which included scientists and teachers provides from different institutions involved in the
OSS project, other students, and teachers. The students employed a wide range of creative methods to
present their work, such as recorded podcasts, critical puppet theatre, photo campaigns, scientific oral
presentations, and even a scratch video game. After that, two of the OSC members from the audience
provide feedback and asked some questions about the research and solutions presented.

Special attention was given to ensuring the representation of individuals from underrepresented fields in
STEM, as well as maintaining a gender balance among the participating OSC members.

Photo 1. Students presenting a critical puppet theatre Photo 2. Students presenting the research done in their
related to air pollution schools
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Photo 3. The audience includes students, scientists, Photo 4. Expert scientist providing feedback to a group
teachers support providers. of students

Simultaneously, the other half of the students were engaged in a series of four creative workshops to
reflect on new ways to disseminate the results obtained:

e Storytelling Workshop
Students developed characters, settings, and a plot on-the-go for a story related to air pollution issues. On
the spot, a hired artist would bring students’ ideas to life through shared digital drawings. These imaginative
stories would then serve as a starting point for discussions with other target groups, such as primary school
students, about the phenomena of air pollution.

Photo 4. Students participating in the storytelling Photo 5. Example of the scene of the storytelling created
workshop by the students where one of the characters is “cleaning”
the air

e Stop-motion workshop
This workshop focused on creating stop-motion animations representing what happens with the pollution
in different landscapes (e.g., a mountain, inside a classroom in a road full of cars). The students' ideas
aimed to captivate those involved in developing virtual reality glasses to visualize pollution at the
meso/micro scale.
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Photo 6. Students participating in the storyteling Photo 7. Example of a stop-motion scene created by

workshop the students.

e The 2033 news workshop
In the third workshop, students assumed the roles of TV journalists from the year 2033. The task for them

was to design and showcase TV news, including those that they either wished or did not wish to see on
their televisions ten years into the future. Ideas ranged from emissions-free cars and air-cleaning machines

to dystopian visions affected by acid rain.

Photo 8. Students recording one of the created Photo 9. Example of a recorded scene of a future TV news

news. about air pollution created by the students

e The pollution games workshop
Finally, in the fourth workshop students should play different board games related to pollution. The

activities included three different board games: a) devoted to ordering some of the particles that pollute
the air by their relative size from bigger to smaller; b) taking actions to protect their bodies from pollutants
while trying to pollute their colleagues; c) identifying pollution-related aspects depicted on different cards.
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Photo 10. Students playing one of the games Photo 11. Example of cards of one of the board
games.

By involving students in these activities, the aim was to encourage active participation, foster creativity,
and enable them to share their knowledge and findings about air pollution with their close community (e.g.,
families, colleagues) in a relaxed and game-friendly atmosphere.

RESULTS AND DISCUSSION

Phase 3
To promote two different types of activity within the same Science Fair event

As it has been explained in the methods section within the science fair, two different kinds of activities
have been promoted: a knowledge dissemination activity, and a set of creative workshops to disseminate
the results. Events took place during the last official week of the academic year, which made it impossible
to do a post-event focus group with teachers and students before their holidays. We would do this more
formal evaluation in September (post-delayed).

Based on the participant observations and comments done during the event and sent to us informally by
both students and teachers we can say that combining different types of activities becomes a successful
strategy to ensure active participation in a crowded open schooling event. Furthermore, combining
different types of activities helped maintain the students' excitement and interest throughout the four-hour
event.

To maximize the participation of OSC members and facilitate exchange and feedback between them and
the students, an infographic was developed. This tool shared relevant aspects related to effective
communication of their work, such as emphasizing that STEM professionals can be relatable and
approachable. Additionally, it provided guidance on giving feedback to students, encouraging honesty,
positive perspectives, and concrete suggestions for improvement in their future inquiries. This infographic
served as a valuable resource to enhance interactions between OSC members and students during the
Science Fair event.

To communicate the event within the regional and local media

To ensure effective communication of the event to society, collaboration with the university's
communication department played a vital role. In coordination, we prepared a comprehensive press
statement that highlighted the most relevant aspects of the MULTIPLIERS project in Barcelona, as well as
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the open schooling project. This press statement was sent in advance to the principal media outlets,
including regional television, local radio stations, newspapers, and TV channels.

As indicated in the table below, the event received coverage across various communication channels and
formats, such as interviews, news reports, extended features in children's news programs, and newspaper
articles. This widespread coverage helped to increase the visibility of the OSC members, disseminate key
aspects of the project, and expand the students' knowledge and awareness.

Table 5. Media type, channels and links where the MULTIPLIERS project and Barcelona’s open schooling event appeared.

Type and channel Link
o https://www.ccma.cat/tv3/alacarta/telenoticies/240-alumnes-de-
Report in the regional TV sabadell-i-terrassa-fan-de-cientifics-i-estudien-la-
news for adults and contaminacio/video/6226214/
adolescents o https://www.ccma.cat/tv3/sx3/estudiem-la-contaminacio-als-

instituts/video/6227252/
Report in the Terrassa's city | e https://terrassadigital.cat/alumnes-de-lescola-tecnos-proposen-

digital TV channel mesures-per-a-reduir-la-contaminacio-atmosferica-a-terrassa
Interview in the Sabadell’s ¢ https://radiosabadell.fm/alacarta/audio/alumnes-de-sabadell-
radio morning programme presenten-els-seus-projectes-sobre-contaminacio-la-uab

o https://www.diarideterrassa.com/terrassa/2023/06/13/dos-
instituts-terrassa-investiguen-reduir-contaminacio/

o https://www.diaridesabadell.com/2023/06/20/multipliers-uab-
narcisa-ca-noriac-estudiants/

Report in the Sabadell and
Terrassa’s’ local
newspapers

It was especially interesting for the media and also for the project to include some of the students also in
the dissemination of their knowledge using these channels.

~ Lun Alamo Navarro
alumna 2n ESO Institut Ca n'Oriac

Alumnes de I'Escola Techos proposen mesures per
a reduir la contaminacié atmosférica a Terrassa

Photos 12 & 13. Students’ disseminating the knowledge acquired in the MULTIPLIERS project to the regional
and local TVs.

By leveraging regional and local media outlets, the event successfully reached a broader audience,
amplifying its impact and promoting the goals and outcomes of the MULTIPLIERS project and the open
schooling initiative.

Phase 3

One of the key decisions made within the OSC was to involve all the students and teachers actively
participating in the OSS project in the final open schooling event. It was deemed crucial to expand and
enhance the STEM experiences of all participants, rather than just a select few. To achieve this, an activity
was designed to provide an opportunity for everyone to share their ideas, research, and solutions with
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experts in the field. Additionally, visits to relevant STEM study locations were arranged to offer valuable
experiences.

Finally, this means that over 280 people were involved in the event, including 240 students, 17 teachers,
15 researchers and 8 pre-service secondary school teachers. The significant number of participants,
combined with the design of an event where active participation was encouraged, presented various
challenges, particularly related to time constraints and event organization.

Challenges related to the time constraints:

e Teachers’ and students’ difficulties were experienced due to limited time available for preparing
presentations and other resources, considering their other school obligations, holidays and events.
e OSC members also had restrictions on their participation in the open schooling events due to their
work obligations such as other meetings and commitments.
In this sense, some efforts were made to accommodate the participation of all members while considering
their time and date restrictions.

Challenges related to the organisation of the open schooling event:

e Find an appropriate venue for all the participants involved taking into account the constraints (for
example, it was the examination period at the university).

¢ Ensuring the good development of the activity and their organisation which implies including
additional personnel in the open schooling event (e.g. pre-service secondary school teachers in
our case)

e The time-consuming process of organising all the aspects related to the event.

Photo 14.The organisation team of the open schooling event in Barcelona.

Overall, the open schooling event required more time and financial resources than initially anticipated.

Students’ acting as knowledge multipliers:

¢ Include different kinds of activities and different formats (e.g., scientific presentations, workshops)
to ensure an extended interest and engagement of the students during the open schooling event.

e Including explicit activities to guarantee close contact between students and students and other
OSC members (e.g. established and explicit feedback...)

e Help OSC experts to exchange with students in a non-stereotypical format, emphasizing those
messages that would be helpful (for instance, one of the Engineer experts from the School of
Engineering at UAB emphasize the fact that she had studied in the school and neighborhood of
part of the attending students)

e Ensure good organization and the staff necessary for the good development of the activities.
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Prompting the students to present the work done in front of other OSC members by using different
strategies (e.g., critical puppets theater, podcast, scratch videogames).

Consider developing the activity within significative places related to STEM such as places where
students can develop their future studies in this field (e.g., universities), and relevant institutions
where other stakeholders could be interested in the students’ explanations (e.g., research centers).

Students collaborating with the OSC members:

Setting up a timeframe well in advance for all the OSC members and including as part of the
information the expected role of the participants in each time slot.

Consider in the timetable plan the participants’ time constraints such as the holidays and other
school activities in case of the students and the meetings and other commitments in case of the
other OSC members.

Involving the communication department of big institutions with close contact with regional/local
media such as the universities press department, in the dissemination of the event.

Involving the students also in the communication of the open schooling project to the media.
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10. APPENDIX D: UL, Slovenia

INTRODUCTION

Table 6. Case Context Description

Case context description

Theme Biodiversity and ecosystem services

Country Slovenia

Type of OSC-

stakeholders involved in teachers, researchers, journalist

Phase 3

Student age group 6-15 years

Number of schools/ 3 schools / 3 teachers / 3 classes [from three levels] /

teachers/classes/students | approximately 70 students
Time period devoted to

(days, weeks, months) Phase 3
Sites classroom, outdoor
Type of participants Primary school teachers, Secondary school teacher,

Researcher, Journalist, Informal education provider,
parents, local community members

Education plays a critical role in promoting the understanding and appreciation of biodiversity and
ecosystem services. They can be defined as all the benefits that humans derive from the natural
environment, including air and water purification, climate regulation, and soil fertility. Despite taking all
these resources for granted, there is still a cost that we must pay even if we are not always aware of it.
These services are essential for human well-being and are dependent on healthy and functioning
ecosystems. Education about biodiversity and ecosystem services helps individuals and communities
understand the value of nature and the need to conserve it. By promoting awareness of the topics, people
can make informed decisions about how to manage natural resources sustainably in the long term, without
feeling their life standard is decreasing but rather vice versa. Education can also help individuals and
communities recognize the potential negative impacts of their actions on biodiversity and ecosystems and
take steps to mitigate these impacts. Educational programs on ecosystem services can take various
forms, including formal education in schools and universities, public awareness campaigns, and
community-based initiatives. These programs can focus on topics such as biodiversity conservation,
climate change, and sustainable agriculture and forestry. Such programs can also help foster a sense of
responsibility and stewardship towards the environment among individuals and communities. For all the
programs related to education and ecosystem services to be effective, it is necessary to establish
connections between them. Additionally, it is important to ensure that formal school spaces are accessible
to various stakeholders in society. These stakeholders include research institutions that can provide the
latest information and knowledge, journalists who are skilled in communicating scientific facts to different
social groups, policy makers who can develop effective sustainable policies, and community members
such as families who must make changes in their lives for any meaningful transformation to take place.

In collaboration with a group of formal and informal educators and researchers, students learned about
sustainable ecosystem management, and studied different ecosystem services and their values for the
well-being of societies. By using collaborative, problem-, and inquiry-based learning approaches in the first
Open Science Community in Slovenia, they were able to understand and appreciate the diversity of
ecosystem services. Capitalizing on the expertise of MULTIPLIERS’ partners, the students learned that
ecosystem services can be in competition with each other, and even if they can be balanced, there may
still be possible trade-offs.
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METHODS

1. Natural Backpack
We organized an open schooling activity called "Natural Backpack" which serves as a student-driven
multiplier, development, and dissemination initiative all at the same time. This activity spanned the entire
school year of 2022/2023, from September 2022 to June 2023, and involved around 90 students aged 6
to 12, two partner primary and lower secondary schools (OS Smartno pod Smarno Goro and OS Spodnja
Siska), as well as 3 additional primary schools from Slovenian central region. The primary objective was
to promote knowledge and raise awareness about biodiversity and ecosystem services. To achieve this,
we developed a package of activity cards as a resource, encouraging users to explore and engage with
nature, biodiversity, and ecosystem services independently. We also provided diaries for users to
document their own activities and _ experiences.

Figure 2: Natural backpack (in red).

The significance of this approach lies in the diverse backgrounds and environments of the participants,
allowing them to explore their local surroundings, establish a stronger connection with nature, share their
experiences with others, and learn about different environments through the stories of their peers.

The Natural Backpack included various everyday and more specific (laboratory) objects that could be
utilized in multiple ways, fostering creativity among the users. By extending the use of the backpack to
both the child and their family, we empowered children to become knowledge multipliers and disseminators
within their households first and thus help their relatives to learn something from them. After a week, each
child would present their experiences to their schoolmates before passing the backpack to another student,
creating a continuous cycle. This concept is designed to promote knowledge dissemination, experiential
learning, and environmental awareness.
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Figure 3: Basic set of diferent objects included within the backpack.

2. Science Fair

To further enhance public engagement, we organized a multipliers event called Pomladni vrtiljak (Spring
carrousel) on April 15", 2023, at OS Smartno pod Smarno Goro, one of our OSC partner schools. Like the
previously explained activity, this event placed special emphasis on actively involving children as the main
participants and knowledge multipliers. Collaboratively with them, teachers and researchers designed
multiple stands dedicated to various aspects of biodiversity, ecosystem services, and environmental
awareness (e.g., wind erosion, water purification, air pollution, amphibians in the forest, and environmental
changes depicted in old and recent photographs). At each stand, students took on the role of multipliers,
showcasing their knowledge and insights to the broader local community, including parents, other family
members, teachers, and the local community.

RESULTS AND DISCUSSION

Through collaborative, problem-based, and inquiry-based learning approaches within the first Open
Science Community in Slovenia, participating students developed a deeper understanding and
appreciation of the diversity of ecosystem services and shared their knowledge within local communities.

Leveraging the expertise of our MULTIPLIERS partners, the students discovered that ecosystem services
can sometimes compete with one another, and even when they can be balanced, trade-offs may still exist.
These conclusions were drawn from the analysis of collected data, which encompassed qualitative
information such as diary entries and teachers' responses to interview questions, as well as pre- and post-
activity questionnaires completed by the students as part of the "natural backpack" activity and will be
presented in D4.4.

Regarding the “Science Backpack”, in addition to the environmental aspects, this activity also helps
children develop a range of competences within the framework of soft skills. Through their participation,
they gain skills such as organization, public presentation, experimental design, critical thinking, and more,
which was also highlighted by teachers that are part of the project:
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“A significant value lies in presenting in front of classmates, where the child independently describes what they have
done, what happened, what surprised them, what they have learned, and more. In this role, each child feels confident
as they present their work, which no one else present has witnessed. This makes them feel unique and positively
influences their self-esteem, instilling self-confidence in them.”

“They are particularly motivated by the tools in the backpack, as they enjoy handling them and feel very "scientific"
and inventive as a result.”

“It is also good that children take care of things and are getting used to "prepare and clean up."

9

“It was interesting to see what the students will do with their parents, some surprised me in the positive and negative.’

By providing every child with an opportunity to take part in the activity, we aimed to promote social justice,
sustainability, inclusion, and equity through the design:

“We are aware that parents have different levels of competence, which leads to such variations in behaviour. As for
the children, they imitated their classmates (if they did), because they liked the presented work and wanted to do the
same themselves. Therefore, it was not always the parents' decision, but rather the children's desire to try the same
thing because it sounded great.”

The class teachers played a vital role in supervising and leading the entire process. They were given
substantial autonomy in implementing the activity, adhering to the philosophy of Yugoslavian and
Slovenian architect and industrial designer Sasa Janez Machtig — “many problems, one solution”. This
allowed teachers to shape the concept according to the individual needs of their students, school,
environment, etc., and effectively incorporate the MULTIPLIERS+ project into their daily teaching practice:

“Students were very eager to do something different as they had no instructions but had free hands to do everything
they could.”

“I perceive them as a unit (parents + child) that become researchers for a week.”

AR A

Figure 4: Sasa Janez Méchtig — Kiosk K-67.

The results derived from these materials demonstrate the achievement of our goals. Children exhibited
remarkable creativity in utilizing and experiencing the natural backpack activity, and this was evident in
their entries within the natural backpack diaries. Furthermore, teachers who were involved in the project
provided highly positive feedback and continue to enthusiastically implement the activities in subsequent
rounds:

“Another advantage is certainly the observation recording, which is partly done by the children themselves, with some
assistance from their parents. This helps them become aware of the process and enables them to draw it.”
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Figure 5: One page from the diary.

Together with more classical multipliers science fair events this interactive format allowed the children to
assume a leadership role and effectively communicate their understanding of these important topics.

“Finally, also we — natural science teachers - had the opportunity to promote our field and to inform a wide range of
people about the pressing issue of environmental changes, which is currently significant!”

“The children thoroughly enjoyed themselves, and there were very positive comments from parents, as even those
students who don't often stand out in class were able to shine. The visit to the Faculty of Education as a reward was
also fantastic and was greatly appreciated by both parents and children.”
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Figure 6: Multipliers event on April 15, 2023, at OS Smartno pod Smarno Goro.

Overall, the data and feedback indicate the successful realization of our objectives — students as
multipliers. In addition, the presented activities are showcasing the effectiveness of our approach in
promoting experiential learning and fostering an understanding of ecosystem services among the students
involved.

Phase 3

Multiplying events were planned in two stages: first students were acting as multipliers in their families,
and in the second stage they presented their knowledge to the local community in the science fair or in
the format of an article.

We discovered that our unconventional model of the Natural Backpack open schooling event was highly
successful. Given that the multipliers "event" spanned the entire school year, it was strategically designed
modularly to enhance students' self-efficacy and long-term interest in science while internalizing these
concepts as personal values. Furthermore, this approach enables the utilization of the activity not only in
the short yearly term but throughout the entire educational journey, spanning from the early years of
primary school to the later stages of secondary-level education. This model provided teachers, schools,
and students with their families the flexibility needed to incorporate and implement the activity within the
constraints of the limited school time and space. Despite these challenges, we were able to reach a wide
range of children and their families (i.e. 90 families participated in the backpack activities). Moreover, this
approach facilitated the involvement of children who may have had limited home support although that
was rare cases. In that case, teacher conducted some of the activities together with students to raise their
interest and show them practically, how to use the equipment:

In cases when a child did not have such support at home, motivated classmates offered to help. They would go to
the field together with their peers and assist them in carrying out the activities. Before that, | had already guided and
advised them on how to proceed with the tasks.

In such cases, their enthusiastic schoolmates, who were more interested in the topic, willingly stepped
forward to help. These supportive peers took the initiative to explore the local environment with their
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classmates, substituting the involvement of their relatives. This aspect of the activity ensured that all
children, regardless of their home support, had the opportunity to participate and benefit from the
experience.

The design of this activity allowed for the involvement of various OSC members and stakeholders, ensuring
not only the organization of an effective event but also the active participation of a majority of our OSC
members. By engaging multiple stakeholders, we fostered a collaborative and inclusive approach,
enhancing the overall impact and outcomes of the activity.

This approach has demonstrated particularly positive results when combined with more traditional OS
events such as science fairs or outdoor learning activities. In these settings, children can effectively
showcase their experiences and the outcomes they achieved by utilizing the Natural Backpack. They can
share their insights not only with their schoolmates but also with members of the wider local community.
This enables broader dissemination of knowledge and creates a platform for meaningful engagement and
interaction among participants. By integrating the Natural Backpack activity within established OS events,
we maximize the impact and visibility of the children's experiences, fostering a sense of community
involvement and appreciation for their efforts. A successful model for organizing these events is to
integrate such activities into existing traditional school events that are held annually and attended by the
community. By doing so, we leverage the familiarity and participation of people who are already
accustomed to attending these events. This approach enables the involvement of not only the "official"
OSC partners but also other teachers from various disciplines. By incorporating the activities into
established school events, we create an inclusive platform that engages a broader range of teachers and
professionals. This not only expands the reach of the project but also promotes interdisciplinary
collaboration and knowledge sharing among educators. It encourages a collective effort in fostering
environmental awareness and sustainability within the school community and beyond.

Examples of challenges and potential pitfalls with specific methodological activities
and approaches

Phase 3

Due to the diverse backgrounds and missions of OSC members, it can be challenging to involve all or
even most of them in every Open Schooling Event (OSE). Typically, participation in a single OSE involves
schools and selected experts from the OSC network who align with the specific event's focus and
objectives. Given the varying expertise and priorities among OSC members, it is not feasible to engage all
of them simultaneously for every OSE. Instead, a targeted approach is adopted, inviting schools and
relevant experts who can contribute meaningfully to the specific event. This ensures that each OSE
benefits from the participation of stakeholders who can provide valuable insights and support related to its
theme. By carefully selecting participants based on their expertise and interests, we create focused and
impactful OSEs that align with the goals of the project and provide enriched learning experiences for the
students involved.

In addition to schools demonstrating great interest in these activities, it can be challenging to incorporate
them into the already limited time and space constraints of the existing curriculum. The school schedule
is often filled with various formal curriculum obligations, leaving little room for additional activities:

“The biggest challenge was adjusting the schedule and finding a time slot for reporting, as we wanted to ensure that
children had enough time for storytelling and presentation.”

The key is to find innovative ways to integrate these activities seamlessly into the existing curriculum
without overwhelming teachers or students. This requires careful planning and coordination to identify
opportunities where the activities can align with and enhance the learning objectives of the formal
curriculum. By strategically selecting appropriate moments within the curriculum, we can ensure that these
activities complement and reinforce the concepts being taught. This integration promotes a holistic and
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well-rounded educational experience, providing students with hands-on, experiential learning opportunities
that supplement their formal classroom education.

Moreover, collaboration among teachers, school administrators, and OSC members is crucial in finding
feasible ways to incorporate these activities into the limited time and space available. By working together
and exploring creative solutions, we can strike a balance between fulfilling curriculum requirements and
providing engaging and impactful open schooling experiences.

Based on the results we have obtained; we can confidently conclude that our approach to designing and
implementing multiplying events and activities is on the right track. However, we have recognized the
importance of maintaining close contact with teachers and other members of the OSC involved in the
project. In our upcoming endeavors, it would be beneficial to organize more frequent meetings with OSC
partners and foster stronger connections among them.

By facilitating increased communication and collaboration among OSC partners, we can strengthen the
overall effectiveness and cohesion of our initiatives. This will enable us to align our efforts more closely,
share insights and best practices, and collectively contribute to the success of the project. Building a strong
network of support and exchanging ideas will further enhance the impact and sustainability of our future
activities.

44



MUL+IPLIERS
11. APPENDIX E: UMU, Sweden

INTRODUCTION

Table 7. Case Context Description

Case context description

Theme Forest use vs Forest protection

Country Sweden

Type of OSC- Parents, acquaintances from different generations and
stakeholders involved in cultures

Phase 3

Student age group 15-17

Number of schools/ 1 school / 1 teacher / 2 classes [from two study

teachers/classes/students | programmes] / approximately 50 students

Time period devoted to 4h
(days, weeks, months)

Sites School, home, society
Type of participants Family members, acquaintances

Since almost 70% of Sweden is covered by forests, the theme “Forest use vs Forest protection” is relevant
to most people in the country. The theme is particularly close to people in the heavily forested north where
our project is situated. For students, forests are relevant for recreation like skiing or hunting, or through
family-owned forests. Stakeholders’ different interests in forests make the question about forest use vs
forest protection a source of potential conflicts of interest on different levels in society. For example,
ensuring sustainable forest management, continued provision of ecosystem services and maintained
biodiversity include trade-offs using the best available data and scientific knowledge as well as personal,
cultural, societal and historical values. The authentic cases used in the implementation of the theme
increase students” ability to make decisions about forest-related issues. Insights into different economic,
ecological, cultural, and social perspectives on forests will enable students to make compromises and
develop different pathways for action.

Through authenticity and connection to students’ everyday lives, the forest theme is suitable to promote
interest in science and self-efficacy for learning science (SO2). Further, it has great potential to provide a
context for engagement in activities aimed at the development of analytical and critical thinking
competencies by inquiry learning, argumentation, collaboration, communication, and decision-making
(S03). The continued need of recruiting people to forest research and forestry further emphasizes the
importance of the topic for future generations and for stakeholders currently involved in the forest.

METHODS
Phase 3

Dissemination activity: Interviews and follow-up with three generations

Building on the fact that the theme “Forest use vs Forest protection” is relevant to most people in Sweden,
in the present and the past, families and friends were used as resources for the exchange of knowledge,
values, and experiences. Keeping phase 3 within a local, rather than extended, environment was
considered suitable for the first round of exploration of the teaching-learning sequence design. The
students were assigned the task of formulating questions, interviewing people from three generations,
summarizing and reflecting on answers and finally considering how to re-connect to the family members
and acquaintances they interviewed. The assignment specifically asked students to interview people from
three generations about their historical relationship to forests under the theme “What do three generations
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know about forests”. This placed the forest theme in a personal, authentic, local and historic context. More
specifically, students were asked to formulate three questions to use during interviews with parents,
grandparents and/or other people from different generations about their current relationship with, and use
of the forest. Most importantly, they were asked to find out how the interviewees thought that forest use
had changed throughout their lifetime. The students submitted a written report on their interviews. In
addition, students evaluated their learning after the activity using the following questions:

e What do you use the forest for?

e What relationship do you have with the forest?

e How has your knowledge of the forest changed?

e How would you like the use of the forest to change during your lifetime?

e What would you like to tell the three people you interviewed about the forest?

Knowledge dissemination was promoted as students were asked to meet with their interviewees to follow
up after participating in the theme-related activities. Although this does not constitute what may be
considered a traditional open-schooling event, its’ small-scale implementation offered other possibilities
such as creating a foundation for continued discussions with family members about the complex SSI. In
turn, such a foundation could serve to promote further Impact at the local level. The dissemination activity
further promoted students' Competence development, as they practiced critical thinking in their formulation
of questions that would reflect their interviewees' views on the issue of forest use vs forest protection. The
open format allows students to choose who to interview, and thereby whose views to explore, offered a
Focus on values such as social justice, sustainability, inclusion, and equity. Students in the two
participating classes had varied backgrounds and times of residence in Sweden and therefore, choices to
interview family members promoted a shared knowledge and understanding between people of different
cultural backgrounds and ages. By interviewing those who came from a multitude of cultures and types of
environments the activity promoted a broader understanding among students of the complexity and
existing perspectives on the SSI. Students’ self-efficacy for learning science was promoted when they
were asked to formulate the questions and engage in conversation about issues that they may not
previously have been thoroughly familiar with. To construct effective interview questions and converse
about complex issues, the students were required to explore the background of the problem so that they
felt comfortable in the role of interviewer. Students’ interest in science may have been promoted by them
noticing that relatives and acquaintances all held some view of the forest issue, regardless of whether it
was limited or extensive.

RESULTS AND DISCUSSION

Students learning, interest and self-efficacy for learning science were assessed 3 times during the activity,
and awareness was raised among students, families, and the wider community on the issues of Forest
use vs Forest protection. This is reflected in the three parts below: Formulating Interview questions,
Summarizing results of interviews and Reflections for follow-up.

Interview questions formulated by students

The questions students formulated and asked were of different types. With the questions, they made the
interviewees think about the past, present, and future and reflect on importance, changes, values and
opinions. Below are examples of questions students formulated, categorised into themes.

Relationship to the forest: What do you use the forest for? How often are you in the forest? What is your
relationship to the forest?

Time perspective and change: How has the forest changed during your lifetime? How is your relationship
with the forest now compared to when you were a child?
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Emotional values and philosophical aspects: What feelings do you get when you think of the forest? How
important is the forest to you? How has the forest changed your life? What would you have done if the
forest didn't exist?

Forest use: How was the forest used in the place you lived? How do you want the forest to be used? What
does the forest give us? What do you think about the fact that so much forest is being cleared today and
what do you think is the cause?

Future perspectives and sustainability: How do you want humans to use the forest in the future? How do
you think the increased greenhouse effect affects the forest? How is the forest affected by climate change?
Why do you think it is important that we take care of our forests?

The questions reflect students’ science learning and areas of interest in relation to the TLS about Forest
use vs Forest protection.

Students’ summaries of interview results

Students’ summaries include comparisons between the persons they interviewed, but not so many
reflections about forest use vs forest protection. Some conclusions that appear in many summaries is that
older people appreciate forests more than younger people, that people used to have closer connections
to forests before than now, and that a strong connection to forests at a young age is reflected in connection
to forests later in life.

New knowledge to address in the follow-up

After the teaching-learning activities were concluded, the students were asked to reflect upon what they
had learned and would like to share and discuss with their interviewees during the follow-up. Four different
themes emerged from thematic analyses of the student answers, and these are presented below.

The value of the forest

Students talked about having gained knowledge about the variety of values that forests offer to us directly,
in the form of products and recreational activities, and by their positive impact on ecosystems and decrease
of climate change. For example, one student wanted to address that humans “can use the forest to much
more than they know, for example by producing clothes, biofuel, packaging materials, and many more
things.” Another student said that one thing she/he would like to share is that “The forest makes us calm
down and feel good. It also gives us an esthetic experience. Therefore, we have to take care of it and
leave it for future generations in the same condition that we received it from previous generations. In
addition to this, some students also addressed their insight into forests’ different meanings and levels of
importance for different people.

Different forestry practices have a different impact

Forestry practices were another main theme both in the teaching-learning activities and in the students’
ideas of what they wanted to share and discuss. One student stated that it was important to address how
there were “different ways of cutting down the forest and some of them are better for nature.” Another
student saw the nuance of the question as something fruitful to discuss in the follow-up by acknowledging
the different forestry practices and that” it is not only a negative thing to cut down the forest but if it is done
too much it will have a negative impact in the end.”

Insights gained during the debate activity

During the forest debate, which was one teaching-learning activity conducted during the implementation,
students represented different stakeholders and their perspectives on detailed questions on how to use
the forest. One student returned to this as an interesting theme to discuss in the follow-up, “l would like to
tell [the interviewees] about the different problems that were discussed during the debate, and explain
different solutions based on what we came up with”.

Dystopic
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Several students expressed a rather dystopic, and possibly deterministic view, of the future of our forests.
One student stated that it was important to share the information that “we need to find other ways of
creating products because the forest is dying any time now.” While another wanted to emphasize the
necessity of us “taking care of the resource and preserving the biodiversity because you never know what
will happen to the forests in the future”.

Students’ interest in science and self-efficacy was reflected through their engagement in the task which
was high as well as creative for most students. Students' learning was mainly reflected through the new
knowledge addressed in the follow-up that is based on the complete TLS about the Forest use vs Forest
protection theme, as well as the choices they made in the different steps for interaction with the public.

Phase 3

Involving family members and other acquaintances allowed exchanges of ideas and knowledge about
forest issues between different generations and perspectives. Some of the interviewees worked in the
forestry industry, some of them were forest owners, and others had experiences in forest/forestry in other
countries.

The activity created a connection between school and society on a personal level, between students and
at least 3 important people in their lives. It gave students the agency to ask, reflect upon answers,
summarize and re-connect their conclusions.

The activity can empower less extroverted students who are comfortable with sharing thoughts and ideas
will a small and familiar group.

Phase 3

The greatest challenge was to engage the OSC members in the event, especially since there was little
time and the OSC was spread over a large geographical area in Northern Sweden. This was one reason
that our first attempt at Phase 3 was small-scale and centered around people who would be easily
accessible for students to interact with. Another challenge that the teacher addressed in the post-interview
was the students’ discussions of their developed knowledge in the follow-up with their interviewees. The
students expressed feelings of inadequacy and not having much to share. The implementation of the
interviews went smoothly, while the follow-up may be improved if students are offered more opportunities
to prepare.

One possible improvement to the small-scale interview and follow-up activity is to involve an expert, such
as an OSC member specialised in interviews before students formulate questions and conduct the
interviews. This could improve their ability to formulate questions that produce more comprehensive
answers to be utilized in the continued classroom work to address the SSlI, as well as in the guiding of the
follow-up conversations with interviewees.

Another suggestion for improvement is to expand the assignment to include not only family members and
acquaintances that differ in age but also OSC members with different perspectives. This could serve to
widen the view of the complex SSI and aid students in possibly working towards understanding or even
consensus.

Finally, the lessons learnt from this analysis of an individual and small-scale dissemination activity can be
used in combination with dissemination activities and events in the next round of implementation.
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12. APPENDIX F: IREN, Italy

INTRODUCTION

Table 8. Case Context Description

Case context description

Theme Clean Water & Sanitation

Country Italy

Type of OSC- Informal learning providers, Teaching support and
stakeholders involved in Resources’ provider

Phase 3

Student age group 17-18-year-old

Number of schools/ 1 school, 6 teachers, 2 lab technicians, 2 classes, 42

teachers/classes/students | students promoting multiplying activities + 1 school, 2
classes, 2 teachers + 10 students from 2 classes, 4
teachers and 2 lab technicians involved in pilot water blind
tasting in April 2022 + 50 students who were targets of one
of the multiplying activities

Time period devoted to 7 days + 14 days (The exhibition duration)

(days, weeks, months)
Sites School premises, Pause Atelier dei Sapori- Fondazione
Reggio Children headquarters, Filippo Re vocational
school premises

Type of participants Students (14-15 vyear-old vocational school, lower
secondary students, families, community, third age groups

Water management is crucial to sustainable development because clean freshwater and sanitation
services are essential to human health and well-being. While substantial progress has been made to
achieve the integrated management of water resources, billions of people still lack access to safe drinking
water and sanitation. Furthermore, water scarcity is one of the major challenges of our times and threatens
to get worse in the next few years due to climate change and population growth.

The Italian experience aimed at working out students’ views on the topic and influencing changes in water
consumption and perception.

Considering water drinking habits, Italians consume the most bottled water per person in Europe. There
are over 600 domestic Italian bottled water brands, which means that about 600 different bottled water
brands are sourced in Italy. An Italian's average amount of water is nearly half a liter, and over half of the
population prefers bottled water to tap water. This implies a high environmental impact in terms of the
production of waste and pollutants. Many beliefs are related to preconceived ideas rather than to actual
experiences or product characteristics: tap water is controlled every day, is safe to drink, and has usually
good taste.

Regarding sewage management, "Not In My Back Yard" is a usual battle cry of residents from areas that
are being considered for a new sewage treatment plant. Securing social acceptance is important, as
wastewater treatment plants play a significant role in reducing environmental pollution caused by direct
discharge of sewage in water bodies. Furthermore, inaction in meeting wastewater targets and complying
with the legal requirements set by the European directives is coming at a high price and implies court
action and/or fines for administrations.

With MULTIPLIERS, Italian schools, and communities are engaged to increase their scientific
understanding of water management and sustainable use and to debunk common myths and fake news,
encouraging good habits to protect water resources and safeguard the environment.
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To appreciate water value, it is vital to make clear that water doesn’t flow out of the tap by magic and
sewage must be collected and treated: this implies long and complex processes, involving pipes and
plants, state-of-the-art technologies, continuous quality control, machines, materials and energy. There is
a common lack of awareness of the link between technological advancement applied to the management
of water resources and health and hygiene conditions in our countries.

METHODS

During and at the end of the Teaching and Learning Sequence, different activities/events have been
organized by the Pascal upper secondary school students to increase knowledge on distributed drinking
water and influence water drinking habits to contrast overconsumption of plastic bottled water. These
addressed different target groups and included:

Water Blind Tasting sessions for families and students

Water blind tasting sessions, including data collection and evaluation, were organized to work out
students’ views on water quality and discuss water drinking habits. Perceptions at the tasting
experience were compared to the results of analytical tests on several types of drinking water, allowing
participants to debunk myths and fake news regarding water quality and taste: Three sessions were
organized as follows:

v' Three sessions addressed lower secondary school students and their families (involving approx.
380 people) during open days (orientation days) events on 30" April 2022 (pilot session), 17™
December and 14" January 2022.

v" One session addressed 50 students from the vocational school Filippo Re in Reggio Emilia (14—
15-year-old — which were also involved in the design of dissemination materials) on 23 February
2023.
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World Water Day event: water tasting and analysis

On the occasion of World Water Day, on the 22nd March 2023, the Pascal students organized in
cooperation with Pause Atelier dei Sapori, a research lab on food dedicated to taste and wellbeing, a
Water Blind experience and a distributed and filtered water analytical session addressing all the
customers (approx. 300 people) of the restaurant managed by Pause. Both Pascal students and
Pause, in cooperation with Filippo Re students and IREN experts, prepared dissemination materials to
raise awareness of sustainable water consumption among participants in this event.
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Exhibition on Water History and Water Quality

The students, with the assistance of art history teachers, history teachers and IREN experts carried
out history research on water distribution in the Reggio Emilia area. The project also aimed at raising
awareness of the impact of technological progress on everyday life and health and hygiene
improvements brought by the advent of drinking and wastewater treatment processes. The research
results are shown in panels, designed by the different groups of students in cooperation with the art
history and history teachers and Eduiren and are the object of an exhibition open to the general
community held at the school premises and open to all the school students and families (approx. 1000
visitors) from 20™ March to 7™ April 2023. A report on the exhibition was aired by the local TV channel
Telereggio (which reaches very high ratings in the area) on March 22",

(https://www.reqggionline.com/la-gestione-dellacqua-reqgio-dal-1500-oqgi-raccontata-dagli-studenti-

del-bus-video/)

Nonno Leonardo (Grandpa Leonardo) training courses

Two training courses for 35 over-50-year-old participants were organized in cooperation with the
informal learning provider Cooperativa Reggiana Educatori. The first course, including a guided visit
to the history exhibition, was held on the 21t of March, and the second course, held on the 28" of
March, was focused on drinking water quality and included analysis and assessment of different water
samples. A video on Nonno Leonardo courses has been produced by Cooperativa Reggiana
Educatori and published online.
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Further multiplying activities are planned, including the publication of a project website and the
organization of the water history exhibition at the Biblioteca Panizzi (member of the Italian OSC)
premises, in Reggio Emilia.

Each student was involved in dissemination activities with a personal contribution agreed upon
considering his/her particular attitudes. Students were encouraged to reflect on the sources suggested
by teachers to find out useful information increasing their argumentation and presentation skills. In the
end, they felt more confident in their capability to fully understand, communicate and raise awareness on
water, exploring all the related scientific and social connections. They were involved in the creative
process of designing posters for the exhibition on water history, which were based on study and
exploration of the local area. They learnt how to choose the right communication register, according to
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the different target audiences met in the multiplying activities, and how to solve problems and make
creative decisions, also in cooperation with other students or stakeholders.

The multiplying activities included different targets (in terms of age, scientific knowledge, context, and
school level). In particular, the water blind tasting session organized at the Filippo Re vocational school
involved a high percentage of students with a migrant background or specific learning disorders, favouring
social integration and inclusion.

Furthermore, open days activities were useful also to enhancing interest in science in younger students
and help them in the choice of their future secondary school.

RESULTS AND DISCUSSION

The dissemination events were organized according to SO1 objective including different actors (schools
of different grades and levels, informal learning providers, media, and industry) and addressing different
targets of different ages and types. Laboratory activities in multiplying events increased self-efficacy and
awareness of the importance of the acquired knowledge in everyday life, also enhancing comprehension
of the repercussions of our choices on sustainable development and improving critical thinking on
proactive citizenship.

All the teachers involved underlined the importance of the project initiatives in enhancing inclusion,
improving students’ soft skills and experimenting with different learning approaches according to the
students’ characteristics. Furthermore, it allowed strict cooperation between teachers of different subjects
in multidisciplinary activities. Students had the opportunity to apply their knowledge to everyday life and
acquired awareness of all the water-related job opportunities for possible future career paths. They were
challenged to solve problems, increased their ability to work as a team and acquired self-efficacy, through
interaction with other stakeholders.

Examples of successful methodological activities and approaches
Phase 3

In addition to schools two other OSC members were involved the opening school events: Pause Atelier
dei Sapori cooperated in the organization of the water blind tasting and analysis event at the Fondazione
Reggio Children headquarters. Pause is the research lab of Fondazione Reggio Children dedicated to
taste and well-being, where the relationship with food (and water!), starting from the experience of the
kitchens in the Preschools and Infant-toddler Centres of Reggio Emilia, becomes multisensory and
creative, encouraging dialogue and exchange between experts of different scientific disciplines. Pause
experts, in collaboration with Iren, and Filippo Re students also prepared dissemination materials to raise
awareness on sustainable water consumption among participants in this event. Cooperativa Reggiana
Educatori, a social cooperative promoting inclusive training initiatives in Reggio Emilia, was involved in the
OSC to coorganise and promote Nonno Leonardo courses, where the Pascal students multiplied the
knowledge acquired during TLS-Phase 2.
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Phase 3

Open school activities should be structured in strict connection with the school curricula, including science,
civics and interdisciplinary subjects, as well as work-related learning experiences. This means that
teachers should be provided with tools (rubrics, checklists, tests) to evaluate open school contributions,
integrating the related marks and bonuses in the school assessment system and the European soft skills
framework. Otherwise, they are carried out as “extra work”, which could generate a negative influence on
students' and teachers' motivations and engagement. They should be foreseen without specific and
periodic “containers” and events, organized within and outside the schools’ premises and organised by a
stable network of stakeholders.

Students could be motivated through actual incentives (specific evaluation and credits assigned for these
activities), maybe better specifying each task/contribution expected within the open school project.

For schools, it is important to plan these activities at the beginning of the school year and “synchronize”
them in compliance with the science programme and the school deadlines.

A wider use of media (social media, school website, tv) should be made to reach a wider audience and
increase awareness of the socio-scientific issue.
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