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1. Introduction

1.1. Scope of Intellectual Output 5

The Recommendations for Future Use, Intellectual Output 5, intends to give a concise and thorough overview
2F (KS LINR2SO0iQa 2@0SNItft FTNIYSG2N] | YR NBeadzrsia | y |
and teacher educators to all individuals and stakeholders involved in educational processes to effectively
follow the project approach in developing and offering innovative educational activities and teaching
practices. In this document we presetite main guidelines, lessons learned and recommendations of
designing and implementing an innovative STEM project in the best possible way in order to guarantee results
and avoid common pitfalls.

Therefore, this document addresses all the necessary Yafoli A 2y 0 SKAYR {b!/ Q& LKA
strategy form its early phase until its implementation in school classrooms. It summarizes all the work done

by teachers and schools in the participating countries, wibidatifyingand presenting show cases céd¥

practice and achievements beyond expectatioasamining in parallel the effects of these activities on the
participating schools, teachers and students through the outcomes of the Evaluation phase.

In Chapter 2, we consolidate the achievesbults and Intellectual OutputsThis Chapter answers the
F2ft26Ay3A @GBS HBOA XFYWIASR (2 RSOSt21L) Iy STFFSOGAGBS Y
societies and external stakeholders, chiawgghe school cultureand positively impactinghe participating

teachers andstudents? @pecifically in chapter 2.4ye reflect on the overall strategy and approach,
comparing the achieved results with the outcomes of the Evaluation Phase (Intellectual Ougmsgwiering

G2 GKS \azhaséléctoy of Seismology an appropriate subject our approach @n?

In Chapter3 we presentan overview of the implementation statistics for the whole project along with a list
of all the 94 SNAC schools. Then we dive in each country in detail to tiegiopecific conditionghe main
barriers and difficulties we haviaced and our actions tovercome them

In Chapter 4 we present a selection of the exemplary events, workshops, summer schools that were
implemented by all partnersither face to face with the participation of students, teachers, parents and
local community stakeholders eoirtually through webinars and online communication channafswering

0 KS | dzB théréiefigence fécom the impact of our action on students, teachers, and local comménities?
We also provide examples of the promotional material that was used andatuabie links that SNAC has
created with the most important educational networking platforms in Europe, sudhea3he European
Researchers Night (Section 4.1.1), Reflecting for Change (Section El4.QpdeweekSection 4.5.2)
eTwinning(Section4.6), Scientix(Section 4.7) OpenAire(Section 4.8) and the Open Schools for Open
SocietiesQSOPp

Finally, in Chaptes, weidentify the characteristics and outcomes of the project that make it sustainable for

the years to come and wgive our recommend#ons for uptake and present strategies for scafe of the
SNAC Networks it, as well as potentia¢plicatiors by other disciplines than Seismology
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1.2.The initiation and extension of the School Network of Installed

Seismographs

Through a unique partnership among the SNAC partners, the development and support of the School
Seismograph Network started in 2015 with the installation of educational seismographs@rékschools,

The Network expanded to 22 schools in Greece bat & Turkey, Cyprus, Italy and Bulgatieough the
Schools Study Earthquakes Erasmus+ profeftAC has succeeded in expanding the School Network of
installed Seismographs to a total 58 school seismographsvhile two more countries have been involved

As seen irFigurel, the Network nowextends from the AzoredPortugal(North Atlantic) to the depths of
Eastern Turkey and lIsrael, covering the ienthighly seismic region of the Eastern Mediterranean.
Seismographs have also been installed on islands to study volcanic earthquakes in the Azores, Sicily, Santorini

and Nisyros.

Paris

? Zagreb

Bamako

Kano N'Diaména

Mockea

Cplwb e

ayalall

The Network encourages students to become familiar with seismology and the scientific data resulting from
the operation of the network of seismographs. Students themselves act as multipliers and transfer all this
valuable nformation to their families and so the Network acquires another meaning, that of its contribution
to society. Students learn how to be better protected in the event of an earthquake and this in turn
communicates beyond the school environment. In many sasfee schools open and invite either other
schools in the city or members of the community to visit the seismograph, outside of school hours and
organize very interesting eventsis extremely important to point out that this is an action that methodlica

Figurel: The installeeismometers of the SNAC Network

and systematically simulates scientific methodology in school reality.
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SNAGtudents understand that the scientific instrument they have under their supervision must always be
in operation, to provide correct data as the correct estimation of the magnitude and location of each
earthquake also depends on their own seismograph. attevity, as in the real study of earthquakes by
scientists, requires cooperation between schools that exchange data and results. Many students plan
additional activities with their teachers e.g. converting earthquake data into notes and composing raelodie
giving a more artistic and creative approach to the study of the earthquake phenomenon.

The School Networkf installed Seismographsas recorded all the major earthquakes that have occurred
since the operation of the network (2015). Characteristicatly2016 the earthquake in Ithaca of 6.4R, in

2017 in Lesvos the earthquake of 6.4R and in Kos the earthquake of 6.7R. In 2017, the Network recorded a
nuclear explosion in Korea. In 2018 the 6.8R earthquake in Zakynthos, in 2019 the 8.2R in Mexico and the
most recent earthquake in Turkey that occurred in January 2020 in Eastern Turkey of 6.8R.

The Geodynamic Institute and specifically Professor Gerasimos Houliaras and Mr. Costas Boukouras
coordinate the operation of the Network in collaboration witElinogermaniki Agogi, hich has the
pedagogical responsibility for the implementation of educational activities in schools in Greece and abroad.
A very bigachievemenbf the Network is theopening of the involved schools the local community. Each
seismograh installation was an occasion for a small or large event in the am@chfschool or municipality,

with guests from the local government, local stakeholders, parents and students of the school. In fact, there
were events to which government represaiives and officials from the Ministry of Education were invited

and responded positively.

Anotheremblematic action of the Netwonkasthe educational competition "Make your own seismograph”,
which is addressed to students of all levels for tiiee consecutive yeas. Under the auspices of thereek
Institute for Educational Policy (IEP) of the Ministry of Education, groups of studemesinvited in
collaboration with their teachers to build an improvised seismograph and record the whole process in a
presentation accompanied by audiovisual materialthesethree years more than 70 teams, 200 teachers
and 400 students have participated. At the end of the competition témebestprojectswere awarded and
invited to an event in Athens. In fact, tla@ispices for the award ceremony, which took place in Gazi in 2018,
within the Athens Science Festival, was undertaken by the Presidency of the Republic with Mr.dProkopi
Pavlopoulos handing over the awards to thianing teamsin the presence of other repsentatives of the

state leadership, students, parents and teachers from the 10 schools that stood out with their constructions.

The Ministries of Educatioim the participating countrieare redesigning the curricula of Natural Sciences,
consideringhe effects in school education of tt@OVIEL9 pandemic The School Seismograph Network has
proved to be initiative that requires their attention. Installingav-cost seismaraphin school buildings
allows students and teachers tecordand analysearthquakes of different sizes over long distances with
admirable accuracy without stoppinfheSNAQ\etworkis aunique laboratory always in operation like the
earth under our feet effectively transferring scientific methodology to the classroom, whikeitiierest of
schools in participating in thBNAQNetwork is constantly growing.

The intention and vision of DElouliarasis a global network of schools that will study and inform their local
communities on such an important issue as information argbgration for upcoming earthquakes and that
will highlight the cooperation of research organizations with schools as well as with local government
businesses and other stakeholdevih beneficial results for all.
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SNAC students participate in a netwo of 94 schools with 58 seismographs installed from Israel to the
Azores, which cover its extremely seismic Eastern Mediterranean haSiney collaborate with their
classmates from Greece, Cyprus, Italy, Turkey and Bulgaria, looking for ideas and creating unique projects.
As young scientists, they understand the phenomenon of earthquakes. Some of them learn to write code,
to create autonatic warning mechanism for the local communities. Others, prefer to listen to the Sound of
the Earth, turning seismographs imausicalnotes!

¢CKS {b!/ O2ya2z2NliAdzyQa 3INBFIG STF2NI G2 AyaNRRdzOS a
year. The dance of the tectonic plates never ends, even in through the CGI®Vjpandemic, offering us a

living lab that never sleeps. The closed schools did not stop seismographs of the unique School Seismograph
Network to record seismic vibrations and condtgmpdate the open database of the network hosted at the
Geodynamic Institute of the National Observatory Athens. Studying the data we collected in the last two
years, we found that SNAC schools are more active in action planning concerning the locahityrbuort

also the systematic cooperation with its bodies local government and other research and business of them.

In all countries, high school students had the opportunity to attemdazing éctures by DrGerasimos
Chouliaras andther researchers ofhe consortium partners, adapted to the needs of ithechool and their

O 2 dzy duNiBuldri.The "Open Schools" of the network create strong relationships of cooperation and offer
unique educational experiences to their students but also significant filergaining opportunities for
participating teachers throughi) a unique archive of training materials and lesson scena(igpshe SNAC
online Technical Platform with the retime seismic map that allows continuous monitoring of seismic
activity, onstantly offering and updating its vast and open seismic datal{@e¢he innovative automated
solutions systenand (iv)specialized webinarand Seismology summer schools
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The SNAC Project: Students study
earthquakes!

..and participate in a network of 58 School seismographs installed from
Israel to the Azores, covering the extremely seismic basin of the Eastern

Mediterranean

...and collaborate with
their classmates from
Greece, Cyprus, Italy,
Turkey and Bulgaria,
seeking ideas and creating
unique projects

...and listen to the Sound of
the Earth, turning
seismograms into notes

2 Online Sequencer Sequences M
= :

Sl Wetmrerts Aurt Clizwes grvton e

snac-project.eu

...and as young scientists, they
understand the phenomenon of
Earthquake, learn to deal with it and write
code to warn the local communities.

...and they design and construct their
own seismographs in the context of
student competitions for three
consecutive years

Figure2: SNAC Poster (left page)
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The dance of the tectonic plates: A
workshop that never sleeps

...is our Earth, that does not stop its perpetual dance, under our feet, not
even jn the midst of a pandemic. Our great effort for the introduction of
seismology in schools continues for the 5™ consecutive year.

The closed schools did not prevent SNAC’s student seismologists of the
only School Network of Seismographs, to record the seismic activity and to
constantly update the open database of the Network hosted by the
Geodynamic Institute of the National Observatory of Athens.

SNAC's High School and Lyceum students,

even during the Pandemic, had the

opportunity to attend excellent lectures From the data we have collected

by Dr. Gerasimos Chouliaras and over the last two years, we have seen
researchers of the partners, adapted to that the schools of the SNAC network
the needs of their school curriculum. show a significant improvement in
the planning of actions concerning
the local community but also the
systematic cooperation of local
stakeholders and other research and
business bodies in the area.

The "Open Schools" of the SNAC
network create strong collaboration
networks and offer unique
educational experiences to their
students but also important
professional development
opportunities for the participating

"Our network will continue to grow, expand,
teachers, through:

other teachers and other schools will be
involved and will get to know the science of
seismology that is so directly connected to
our daily lives.”

A unique archive of educational
material and lesson plans

The SNAC Fechnigal platform Dr. Gerasimos Chouliaras, Research Director
with real-time seismic map, of the Geodynamic Institute of the National

seismic database'and innovative Observatory of Athens
automated solutions system

Specialized webinars with field ,
experts @

St Wt it s, Bt (St v e

The Summer Schools of
Seismology snac-project.eu

Figure3: SNAC Poster (right page)
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2. Consolidation of Achieved Results

2.1. The Open Schooling Roadmap (Intellectual Output 1)

2.1.1. Definition of Openness

¢CKS FANBG AydStfSOGdz f 2dzildzi GKIFIG GKS LINRP2SOG R
general layout and a clear description of the necessary steps that schools will need to take in order to embark
on the process of openingp to their bcal community by focusing on the specific example of seismology
education to support the implementation of the project activities as a stdtthe-art approach in the
introduction of Responsible Research and Innovation in the school setiimtpe conext of SNAC, a school
isconsideeda h LISy ¢ 6KSy Al R2LGAa GKS F2tft26Ay3 YIAYy OKI

1 Welcomes, encourages and promotes collaboration with ntormal and informal education
providers initiatives, parents and local canunities to ensure engagement of all societal actors with
focus on earthquake awareness and protection. In this respect, the school entity is not considered as
an isolated seltontained closed system but as an active core component, to some extent
autonomous and dynamic, in active interaction with the activities of-ofischool stakeholders.

1 Becomes an agent or central point of community wéleing. SNAC supported schools, teachers and
their students to develop educational projects that are proposingutsmhs to the needs and
challenges of their local communities emphasizing the fact that-baitig is equivalent to living
safely in general, with earthquake precaution measures being a particular vital element of it. The
main approach was to challenge aedcourage students to explore themselves the notion of well
being by identifying and expressing what matters to them, what bothers them, what they can change
or influence, how they can contribute or serve. In this process, not only they feel engaged and
empowered but also, they develop and foster their attitude of responsible citizenship for the years
to come.

1 Promotes collaboration and partnershipthat foster expertise, networking, sharirand applying
knowledge, research/survey findingsat bring realife problems or challenges related projects to
the classroom The project partners in SNAC, individually or collaboratively, have been developing
and promoting innovative educational apm@ttons and approaches for schools for many years.
Within SNAC, crossharing and ca@reation will be enhanced and facilitated thus, further supporting
the development of the 21st century competences through creative problem solving, discovery,
learning bydoing, experiential learning, critical thinking and creativity.

9 Focuses on or promotes effective parental engagemenhis characteristic builds on the general
y2GA2y 2F 1y26ftSRIAS OFLAGI{ -vayf tradsork e&ehangeQandO2 Y Y
diffdzi A2y ® Ly 20GKSNJ g2NRa&X 1y26fSR3IS 2N I 6 NByS:
school is transferred to parents and on the other way arouhd- NBy i 8 Q SELISNA Sy OS
engaged to influence effective change.

It is natural to expect that the schools, which express interest in participating in SNAC may not have
developed these characteristics at the same level. Thus, SNAC proposed a roadmap as described in detail in
Intellectual Output 1 Open Schooling Roadmap and teacher training gognes, which are the focus of
Intellectual Output 2 and that will have been offered as practical guidance or support mechanisms and
scaffolds to nurture the incubation of a change cycle for schools and teachers to facilitate the process in
acquiring or deeloping the abovementioned characteristics.
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e Open Schooling Roadmap Glossary

Responsible Citizenship &

Open School Culture &
Open Schooling Hub

Op | ideas

Open Schooling

nstitu at

Inquiry

Figure4: SNAC Open Schooling Roadmap Glossary

2.1.2. 3. | #Opeh Schooling Roadmap

TheOpen Schooling Roadmadga reference documerthat has been translated bgll SNA@artners in their

native languaggGreek, Bulgarian, Italian, Turkisihe Open Schooling Roadmaproposes a concrete
overview of the implementation of open schooling approaches, offering a clear description of the necessary
steps that schools need toka, in order to become hubs of responsible innovation that bring together as
many stakeholders as possible with an aim to produce ideas and solutions that address local issues and
challenges.

Additionally, it focuses on the specific example of seismoémlyycation to support the implementation of

the project activities as a stataf-the-art approach in the introduction oResponsible Research and
Innovation (RRI)n the school settingslheOpen Schooling Roadmayifers a clear and stepy-step outline

of how a SNAC school can embark on the process of opening up to its local community, through the use of
RRienriched studentprojects, engaging students in rdidk projects that are proposing innovative solutions
adopted to the local conditions by emplog realproblem solving skills, dealing with real seismic data that
they students have acquired themselves, handling and studying situations and patrticipating in meaningful
and motivating science inquiry activities on earthquake disaster prevention aightion.
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following figure presents a roadmap model in order to create open schooling culture.
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Figure5: SNAC OpeBchooling Roadmap

The six steps are defined as:

Step 1: Build anpen schooling transformation committeand working groups

Step 2: OrganizBrofessional Development Seminafwr school staff

Step 3: Buileéffective connections with stakeholderand otherinnovation hub schools
Step 4: Create aRRI based teaching and learning environmemthe school

Step 5: Makassessmenfor quality check

Step 6: Reflect anshare best practicessing different media channels

= =4 =4 =4 - 9

These steps were developed to explain theys that teachers can develop an open schooling culture in their

school. Many of these steps are directly connected to each other. For example, the creation of the school

transformation group and sugroups is directly connected with all activities at #&hool In the document

101¢ The Open Schooling Roadmap, each one of the abovementioned steps are analysed in detail, providing
school heads mainly and interested teachers with practical and meaningful information, resources and

methodologies to initiatea culture change in their schools and achieve openness.
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Implementing the Open Schooling agenda b#isred to SNAC Schools

Unique professional development experiences for school staff

Connecion with local stakeholders, research centres and scieneetres, policymakers and

community members

1 Expandecdhorizons for theirstudents, teachers and school heads by enabling them to work with
partner schools on learning and scientific activities, using the network of existing seismometers,
developing new seisometers and conduct experiments with students and teachers from other
schools of the SNAC network.

1 Improved teaching and learning through interdisciplinary and prepasted learning while assessing
innovative practices and providing valuable feedbackibnizgR Sy 18 Q LISNF 2 NX | y OS

i Guidanceto be part of international activities which signal that a school is ambitious, with bold
expectations for its students and staff. These schamggradually developing or adoptimgnovative
curricula, or implementnewwayd ¥ G SF OKAy3sx ff 2F gKAOK AYyONBL!
at local, national and international level. Some of SNAC schools have already started this process

1 Recognition of the important part that students can play as peer enquirers/researchers

1
1

2.2.Training Programme for Teachers & School Heads (Intellectual Output 2)

2.2.1. Development of the SNAC Training Framework

The main aim of the School Networks Alert Citizens protection (SNAC) project is to assist and guide schools
around the partner countries tbecome open hubs of education, training, awareness and information on
earthquakes starting from their teachers and students and reaching out their local communities and beyond.
The Open Schooling Roadméapfollowed by a comprehensive training programroeteachers and school

heads. This is the scope of the second intellectual output of the praf@2t, The SNAC Training Framework

Its objective is to provide participant teachers and school heads with practical knowledge, background
information and guidace on how to implement the necessary changes and with the intervention skills to
best plan and then diffuse SNAC related activities in their own schools, helping them to evolve to an Open
Schooling Environment, establishing Responsible Research andtionquinciples.

{b!/Qa GNIXYAYAYy3d LINRINIYYS 02y aihatiofier 2staged faBadrk 02 Y L.
addressing the three dimensions of SNAC, naropbn schools, responsible citizenship and integrated
educational activities on seismology Uizing the SNAC network of seismometers and collected dathe

three distinct modules and accompanying training materials and resources are designed as practical
reference guides for both partners and schoolteachers and thus they can be utilized as blesétrosel

teaching or for handsn training workshops organized by partners in each country. The offered resources

and tools can be associated with a broad range of curriculum areas within science, technology, engineering
and mathematics dependingonfé@ 2 f 8 Q | YRk 2NJ G§SI OKSNERQ F20dza 2NJ Ay
fixed curriculum but support a flexible model that can be customized based on interest, experience, location,
conventional practice and culture

The first module focusesonthe &NJ £  LILINR | OK | Yy R LINE A& daying auiitBes I NR &
SNAC roadmap, its main steps and necessary preparations, practical guidance and available tools follow. The
Y2RdzZ S O2yaz2fARIFGSAa GKS YIAyYy | &LIS Odidavel@ad indthde $irsta h LIS »
intellectual output of the project. It offers the general knowledge and understanding of which changes and
practices define an open school, how these can be introduced, facilitated managed and achieved by school
administration.
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¢tKS aS02yR Y2Rdz S A& SydAadtSR aNBalLkRyaroftS OAGAI
Research and Innovation and how in practice it can be integrated in sch@MWAC schools are part of a
seismic school network and aim to become open hubswbvation, education, training and information

about civil protection and seismic activity for their local community. Thus, the active integration of RRI
concepts and activities in the procdsas beerestablished by teachers during various stages ofpifugect.

{ b! jrechcal guide can be used by teachers and scheals to facilitate the understanding of the RRI

02y OSLIi FyR (G2 &adza3sSaid o¢lea 2F STFSOGAQSte Ayt Q

7 o c
e Training Framework
Data Analysis with

Module 3: Introducing
Seismology

 Module 2: Responsible
Citizenship

Module 1: Towards
Open Schools

Figure6: SNAC's Training Framework

The third training module addresses the subjects of seismology and how to use the SNAC platform of
seismometers and dataThis module contains a concise overviewbasic knowledge on seismology
generic planand list of proposeé educational activities & resourcethat partners developed for school
students aged 1418 years and detailed stepby-a (i S LI dza SN dool B dwicdsSand analyze data
from the installed network of seismomete{SWARM)

Installing the SWARM sefare tool

Accessing the network of seismometers

Viewing the data from a station/seismometer

Selecting a waveform to analyze

Estimating the magnitude of an earthquake

Determining the epicenter of an earthquake

= =4 =4 =4 -8 -4

Throughout the modules and where possible wepidand propose a staged approach so that any suggested
activities can run in sequence or be interchanged. This gives higher flexibility to schools or/and teachers to
adopt and adapt them to their circumstances, to choose to focus more on one aspectediatothers
depending on their priorities, interests, experiences or standard curriculum constraints. In this context having
these suggestions as basic starting point, teachers involved in the project will be also encouraged and
supported to develop theiown initiatives, educational activities and learning projects to spark and engage
the enthusiasm, attitudes and thinking of their students.
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2.2.2. The Five Stage Stakeholder Engagement Framework

The success and sustainability of the innovation proce#®iischool is closely related to the development
2F adl 1 SK2ft RSNEQ O2YYdzyAide GKIG gAaff ff2¢ aoOKz22f
LG Aa AYLRNIIYyd (2 odAftR aidl {SK2t RSNAQ CBowl ity A (i &
GKSNBEOSNI Ad ySSRa adl 1 SK2f RSTOENE erd2SNACIprapozddite the o 2
participating schools to follow the Five Stage Stakeholder Engagement Framework (Krick et al, 2005):

Figure7: The Five Stage Stakeholder Engagement Framework
¢KS FTANRG adl3S Aa OFftftSR a¢KAY]l {GNIOGSIAOLTteed
This stage is used to set priorities asttengthen resources to ensure that school staff and stakeholders are
working towardthe common targets. For that ason, there should be a discussion on whstdkeholders

will be contacted, which issues will be discussed, and which ways sheulted to reach the target
strategically. An example is presented to engagkeholders below:
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