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Executive summary
In this intellectual output, entitled “Training Programme for Teachers and School
Heads”, we document and propose a comprehensive training programme for teachers
and school heads addressing the three dimensions of SNAC, namely open schools,
responsible citizenship and integrated educational activities on seismology utilizing
the SNAC network of seismometers and collected data. It is designed as a staged
framework that consists of three respective and complementary modules. We offer the
three distinct modules and accompanying training materials and resources as
practical reference guides for both partners and schoolteachers and thus they can be
utilized as handbooks for self-teaching or for hands-on training workshops organized
by partners in each country.
The first module focuses on the overall approach and process “towards open schools”.
After laying out the SNAC roadmap, its main steps and necessary preparations,
practical guidance and available tools follow. The module consolidates the main
aspects of the “Open Schooling Roadmap” that was developed in the first 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.
The second module is entitled “responsible citizenship” and encompasses the concept
of Responsible Research and Innovation and how in practice it can be integrated in
schools. SNAC schools are or will be part of a seismic school network and aim to
become open hubs of innovation, 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 process could be established by teachers during
various stages of the project. The proposed practical guide can be used by teachers and
school-heads to facilitate the understanding of the RRI concept and to suggest ways of
effectively involving aspects of RRI in students’ projects.
The third training module addresses the subjects of seismology and how to use the
SNAC platform of seismometers and data. This module contains a concise overview of
basic knowledge on seismology, a detailed step-by-step user’s guide of the tool to
access and analyze data from the installed network of seismometers (i.e. Installing the
SWARM software 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), followed by a generic
plan and list of proposed educational activities that partners developed for school
students aged 10-18 years.
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Throughout the modules and where possible we adopt and 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 aspect relative to others 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 their own initiatives,
educational activities and learning projects to spark and engage the enthusiasm,
attitudes and thinking of their students.
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1. GENERAL - INTRODUCTION
The main aim of the School Networks Alert Citizens protection (SNAC) project is to
assist and guide schools around the partner countries to become open hubs of
education, training, awareness and information on earthquakes starting from their
teachers and students and reaching out their local communities and beyond.
In this context, the first intellectual output that the project developed was the “Open
Schooling Roadmap”. It offers the general layout and a clear description of the
necessary steps that schools will need to take in order to embark on the process of
opening-up to their local community by focusing on the specific example of seismology
education to support the implementation of the project activities as a state-of-the-art
approach in the introduction of Responsible Research and Innovation in the school
settings.
The Open Schooling Roadmap is followed by a comprehensive training programme for
teachers and school heads. This is the scope of the second intellectual output of the
project, documented herein. Its objective is to provide participant teachers and school
heads with practical knowledge, background information and guidance 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 and Innovation principles.
The proposed training programme consists of three complementary modules that
offer a staged framework addressing the three dimensions of SNAC, namely open
schools, responsible citizenship and integrated educational activities on seismology
utilizing the SNAC network of seismometers and collected data. The 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
handbooks for self-teaching or for hands-on 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 depending on schools’ and/or teachers’ focus or interest. Therefore, they
do not impose a fixed curriculum but support a flexible model that can be customized
based on interest, experience, location, conventional practice and culture,
In the following, we first document in section 2 the module “towards open schools”,
that includes an overview of the SNAC roadmap, main steps and preparations, practical
guide and available tools. Then in section 3 we describe the module of “responsible
citizenship”. This includes a general review of the concept of Responsible Research
and Innovation, how this can be addressed in a school in SNAC, followed by a practical
guide of activities. Section 4 encompasses the training module on seismology and using
the SNAC platform of seismometers and data. This module contains a concise
overview of basic knowledge on seismology, a detailed step-by-step user’s guide of the
10

tool to access and analyze data from the installed network of seismometers, followed
by a generic plan and list of proposed educational activities that partners developed.
We summarize the main points of this document in section 5.
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2. FIRST TRAINING MODULE: TOWARDS OPEN SCHOOLS
2.1. Overview of SNAC Roadmap
School Networks Alert Citizens protection project’s first and important step was to
develop an open schooling roadmap. It was designed and reported by the project
partners in five different languages, namely in English, Greek, Italian, Turkish and
Bulgarian, in order to be implemented more effectively in all partner countries. The
Open Schooling Roadmap proposes a concrete overview of the implementation of
open schooling approaches, offering a clear description of the necessary steps that
schools will need to take in order to become hubs of responsible innovation. These
hubs should bring together stakeholders, families, professionals from enterprises and
civil and wider society with an aim to produce ideas and solutions that address socioscientific issues and challenges around schools (UNICEF, 2015, Sotiriou et al. 2017).
Additionally, the roadmap focusses on the specific example of seismology education to
support the implementation of the project activities as a state-of-the-art approach in
the introduction of Responsible Research and Innovation (RRI) in the school settings.
The SNAC project develops and offers schools an Open Schooling Roadmap as a
reference document to follow step by step during the lifetime of the project.

2.2. Main steps and preparations in your school
The introduction of innovations in schools, especially the internalization of the open
schooling approach in the school environment requires systematic planning and
implementation processes.
SNAC project, built on the concept of Open Schooling, aims to perform an extended
proof of concept experiment to:
•

•

transform schools in South Eastern Mediterranean countries into local hubs of
education, innovation and information about earthquakes and disaster prevention,
connecting them with local authorities, local civilian protection agencies, local
business, research and science centres and other local stakeholders in the process
and
engage students in real-life projects that propose innovative solutions adopted to
the local conditions by employing real problem-solving skills, handling and
studying situations, and participating in meaningful and motivating science inquiry
activities on earthquake disaster prevention and mitigation.
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In this framework the proposed project promotes open education and innovation in
schools and their communities. It also promotes the development of key competences
for students who are developing projects and activities serving their communities and
presents innovative whole-school approaches, which are supporting teachers’
professional development through collaboration, networking and good practice
exchanges.
In order to reach these objectives, as defined in the SNAC project, a specific roadmap
has been prepared to bring innovation to the participating schools. The roadmap
includes six steps which school staff can follow to realize “open schooling” innovation.
Figure 1 presents a roadmap model in order to create open schooling culture. The six
steps are defined as:
Step 1: Build an open schooling transformation committee and working groups
Step 2: Organize Professional Development Seminars for school staff
Step 3: Build effective connections with stakeholders and other innovation hub schools
Step 4: Create an RRI based teaching and learning environment in the school
Step 5: Make assessment for quality check
Step 6: Reflect and share best practices using different media channels
These steps were developed to explain the ways 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 sub-groups is
directly connected with all activities at the school. As an example, the Professional
Development Seminars working group, developed in step 1, will arrange and organize
the respective seminars.
Since each step will affect one or more of the others positively or negatively, it is very
important to establish a high level of cooperation among the school staff. For this
reason, the school transformation group needs to demonstrate an effective leadership.
If necessary, this group should be able to recruit relevant stakeholders to the group as
consultants.
The following section describes each step in the focus of the SNAC project.
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Figure 1. SNAC project’s Open Schooling Model.

Step 1: Build an open schooling transformation committee and working groups
One of the important challenges to bring an open schooling approach to the school
environment is the need to set up an open schooling transformation committee at the
school. This committee will be authorized to take decisions to implement the open
schooling approach in the school.
In particular, the school principal or one of the deputy principals should chair this
committee. At least three STEM teachers (recommended, not necessarily) should be
14

included in this committee, since SNAC is a STEM related project. The committee must
meet at least twice a month to check the extent to which the open schooling approach
is progressing at school. Alternative solution suggestions should be discussed and
implemented for the problems during the implementation process.
The committee should start by building smaller working groups within the school
committee with different assignments for each:
• Open schooling theoretical framework working group:
This group is responsible for explaining to the whole school staff the theoretical
framework of open schooling approach during the school meetings.
• Teaching and Learning transformation working group:
This group is responsible for dissemination of existing RRI-based teaching and
learning environments developed by other EU projects. In addition to teaching and
learning environment, the working group should encourage students and teachers to
create inquiry-based researches using stakeholders’ contribution to solve real-life
problems (for example: earthquakes and their influence on the buildings).
• Professional Development Seminars working group:
This group is responsible for the necessary trainings that teachers need in order to
implement open schooling approach in the school. For that reason, the group can
organize the trainings using the effective links between school and stakeholders, thus
utilizing the core part of the open schooling approach.
• Building Community working group:
This group is responsible for creating effective links and bridges between schools and
stakeholders.
• School Assessment working group:
This group is responsible to assess the open schooling progress using suitable
assessment tools.

Step 2: Organize Professional Development Seminars for School Staff
In order to implement open schooling approach efficiently to the school environment,
it is necessary to arrange and organize professional development seminars for
teachers. The professional development seminars should include training, practice
and feedback, and provide adequate time and follow-up support.
The professional development activities can be one of the actions written below:
-Courses/seminars, attended in person
-Online courses/seminars
15

-Education conferences where teachers and/or researchers present their research or
discuss educational issues
-Observation visits to other schools
-Observation visits to business premises, public or non-governmental organizations
-Peer and/or self-observation and coaching as part of a formal school arrangement
-Participation in a network of teachers formed specifically for the professional
development of teachers
-Reading professional literature
It is a responsibility of the Professional Development (PD) Seminars working group in
the school to arrange and organize the professional development activities indicated
above in order to handle teachers’ trainings to implement effective open schooling
approach. The group should work with other working groups to organize PD actions.
During the SNAC Project, each partner of the consortium upon completion of the
relevant intellectual outputs, guides and handbooks, will organize national
preparatory workshops for STEM teachers from the network of the identified schools.
In these training events teachers will be introduced to and practice educational
scenarios and activities developed by the project. They will also practice and acquire
knowledge on using the proposed instruments/sensors and related software tools for
data collection, processing and analysis.
Step 3: Build effective connections with stakeholders and other hub schools
The success and sustainability of the innovation process in the school is closely related
to the development of stakeholders’ community that will allow school administration
to change the way of teaching and learning. It is important to build stakeholders’
community in the school and engage it to help and support school staff wherever it
needs stakeholders’ contribution to school activities. These contributions will not only
increase the motivation and interest of the students towards courses but will also
increase the academic success of the students positively.
Building Community working group is responsible to build effective links with
stakeholders. Involving stakeholders to the teaching and learning environments will
allow school staff to take important decisions to improve the quality of the education
system in the school. The effective cooperation between school staff and stakeholders
can help and support students’ learning outcomes and gains.
For the reasons mentioned above, it is recommended that the Building Community
working group should implement the Five Stage Stakeholder Engagement Framework
(Krick et al, 2005), presented in Figure 2:
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Figure 2. Five Stage Stakeholder Engagement Framework by Krick et al., 2005

This framework includes five stages and three key fields (responsiveness, materiality
and completeness). The five stages are described below:
The first stage is called “Think Strategically”. This stage is used to set priorities and
strengthen resources to ensure that school staff and stakeholders are working toward
the common targets. For that reason, there should be a discussion on which
stakeholders will be contacted, which issues will be discussed, and which ways should
be used to reach the target strategically.
The second stage is “Analyzing and planning”. This stage includes processes to be
followed such as how to analyze and plan how you can reach stakeholders, how school
students can get contribution from each other and from stakeholders, and how to
organize the time process for effective cooperation in the school environment. The
17

questions below can be used for this stage:
The third stage is “Strengthen Engagement capacities”. This stage is the most
important stage. In particular, it is necessary to find alternative ways to make
stakeholders encouraged to contribute effectively. In order to receive their response
to an issue, school staff should develop internal skills. These skills should be clarified
in order to set effective communication with stakeholders. For that reason, it is needed
to identify in advance the activity/role each stakeholder can partake and explore
possible ways on how to convince them about the benefits of their participation for
their community.
The fourth stage is “Designing the process & Engaging”. At this stage, one of the most
effective ways of engagement should be determined. School staff can design the
process to be implemented. Encouraged stakeholders would be ready to offer the
necessary contributions in the open schooling environment. This stage requires
communication with the identified stakeholders to inform them about the project and
the role they can have in it, to find common ground between expectations and goals,
to be ready to adjust and explore possible fruitful communication channels that will
enhance engagement. There are many ways to keep the communication such as field
study-visits, skype meetings, phone calls, emails, exchange of presentations etc.
Final Stage: “Act, Review and Report”. This is the stage where the engagement process
is evaluated. At this stage, follow-up planning should be discussed and scheduled with
the school transformation committee. In addition, it is necessary to put forward some
results, such as how the relationships among students, teachers and stakeholders
were, what the problems were, and which ways of engagement worked best. The
experiences, gained by school staff, will contribute to the development of the next cycle
more effectively.
The Five Stage Stakeholder Engagement Framework, described above, can help and
support school staff to build effective links and communications with stakeholders. For
that reason, the related subgroup should plan and arrange necessary tasks to follow
the steps defined above.
In the SNAC project, the participating schools will become open hubs of innovation,
education, training and information about civil protection and seismic activity for their
local community. A seismic school network has been already established during the
Schools Study Earthquakes (SSE) project which is growing ever since. Thus, the SNAC
schools will be part of an already established network and through the new platform
developed by the consortium, the communication between schools will be enhanced.
Step 4: Create an RRI-based Teaching and Learning Environment in the school
The importance of including RRI concept in STEM education is lying in the fact that
students will gain scientific literacy and skills necessary for a future STEM career.
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Moreover, students can understand the relation between science, innovation and
society, which is essential for making decisions that affect the societies.
To better achieve the introduction of RRI principles in STEM education, the design and
implementation of learning activities sequences, integrating the inquiry and projectbased learning approaches, are needed. A core practice in both learning
methodologies, inquiry and project-based, is the discussion dimension. Thus, teachers
who wish to include RRI into STEM lessons, must emphasize that in the discussion
phase, where students present their results/solutions and can participate in debates
with other societal actors, such as researchers, citizens, teachers etc. The focus of the
discussion phase might include socio-scientific issues, ethical issues and/or
sustainability. Of course, in order to communicate well, students must also reflect on
the processes, followed during their work, in relation to the value, relevance,
consequences and ethics of their research.
Step 5: Make Assessment for Quality Check
To evaluate the SNAC project and to ensure its sustainability, the outcomes and the
overall impact will be measured based on quantitative and qualitative indicators at
three levels: students, teachers, and schools. Various evaluation tools and methods
(e.g. questionnaires, interviews, evaluation of students’ learning products) will be
employed to adequately evaluate the project. All the evaluation tools, methodology
and related guidelines will be available in Intellectual Output 4: Evaluation
Methodology, Analysis of Results.
One of the most important steps in the success of the open schooling philosophy is the
on-going evaluation of the innovation process so that it becomes apparent whether the
school is effectively applying this approach. There are many assessment methods than
can be employed, but we suggest using the Self Reflection Tool developed in the
context of the OSOS project (https://portal.opendiscoveryspace.eu/en/osos). This
tool will help to identify the status of the school, and to give the necessary information
in order to choose a relevant strategy to follow during forthcoming implementation
activities.

Step 6: Reflect and share best practices using different media channels
After completing the steps described above, open schooling culture is expected to
occur in the school teaching and learning environments. It is assumed that the school
comes to this stage with the help and support of the established working groups that
cooperated and worked effectively with the stakeholders to create an open schooling
culture.
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As a result of this cooperation, it is expected to see that teachers change their teaching
methods and use student-centered approach. Students carry out joint projects with
the stakeholders for the problems that occur in the society. They discuss the data they
obtained and present it to larger audience in the appropriate environments.
The school reports the studies and develops best practices. This data should be
converted into reports and shared effectively with the society through the various
media channels listed below. It is particularly important to identify adequate
mechanisms and metrics for assessing digital content, especially in the context of
enhancing the quality of the education process (Pavlova, 2017).
These media channels are;
● Meetings, Teleconferences, Video Conferences: Project outputs can be shared in
teacher education conferences.
● Events: Schools can open stands in different social events. It is important to
present results in open public and networking events.
● Social Media & Digital Communities: Social media applications are digital tools
with important social role for communicating, sharing and producing content.
They accelerate the interaction of different users in the same working field.
Examples of such tools are school web page, Facebook, Instagram, Twitter etc.
● Documentation: School reports/booklets can be prepared and shared with the
National Ministry of Education as innovation development project. These
reports/booklets can also be shared with the schools that wants to bring school
innovation to their teaching and learning environments.
● Publications: The best practices from open schooling activities can be published
in books, research papers in journals, blogs, newspapers and magazines.
● Visual Broadcasting: Project results can be shared in audio and video
broadcasting media such as radio, podcasts, film, television and streaming
video.
● Messages: Point-to-point information exchanges between people and groups
such as email through a school association.
● Graphics: Posters and billboards can be prepared about project processes.
2.3. Practical guide and tools
To facilitate the uptake of the open schooling concept among schools and teachers,
SNAC plans to utilize existing tools that are already well-developed and implemented
with proven efficiency. These are tools that aim to assist community building,
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educational design and content authoring, self-reflection and assessment support. In
the following sections we briefly describe the portal and its authoring tool and then
give a step-by-step guide on how to register and join the SNAC community space.
Community building portal
The SNAC project aims to utilize the services offered by the Open Discovery Space
(ODS) portal (http://portal.opendiscoveryspace.eu/) which is the main outcome of
the major European initiative funded by European Commission's CIP‐ICT Policy
Support Programme (Athanasiades et al, 2014). ODS portal is currently used by 5000
European Schools from 20 European Member States. The ODS services were further
enhanced and expanded by the Inspiring Science Education (ISE) and Open School for
Open Societies (OSOS) European projects, their respective interlinked portals are in
https://portal.opendiscoveryspace.eu/en/ise and in
https://portal.opendiscoveryspace.eu/en/osos
The portal offers various features and functionalities for a school and its teachers to
create and manage communities, share resources, create and edit student projects.
Namely one can a. create profile, b. create community, c. create modules inside
community, d. join community, e. manage community, f. share resources in
community. The portal offers also an integrated authoring tool with which one can
create, edit and publish students’ projects. For each of these functionalities there
already exist detailed manuals which are online and publicly available at
http://portal.opendiscoveryspace.eu/en/training-academies.

Figure 3. Snapshots of different areas in the portal where are located the educational
projects that a user or other members have created and shared.

How to register and join the SNAC community
Below is a step-by-step guide on how to register and join the SNAC community.
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Step 1: Visit https://portal.opendiscoveryspace.eu/en/osos-communities (see
screenshot in Fig. 4 below).
Step 2: In the field “Title”, type “Schools Study Earthquakes” or just “Earthquakes” and
then click on “Search”. The community to join will appear as shown in Fig.5.
Step 3: Click on “Register” to register and join this community. To do this you have to
fill in the online form as shown in Fig.6 screenshot and then press “Create new
account”.
You will be notified by email that your account has been created and you can login to
the portal
Detailed guides about the features and the functionalities of the portal can be
downloaded in pdf by http://portal.opendiscoveryspace.eu/en/training-academies

Figure 4. Screenshot of portal’s page to search for communities.
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Figure 5. Screenshot of portal’s search results.

Figure 6. Screenshot of portal’s registration page.
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Figure 7. Detailed guides about the features and the functionalities of the portal

available in http://portal.opendiscoveryspace.eu/en/training-academies
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Educational design and authoring tool
One of the main objectives of the SNAC project is to realize effective teaching and
learning by providing students with opportunities to independently and
collaboratively explore and acquire knowledge. Students can apply what is learned to
different contexts, in order to demonstrate that the learning outcomes have been
achieved. Developing effective educational design requires careful planning and
structured thinking in order to maximize students’ potential for success. Students
learn best when they are actively engaged: when they interact with their peers,
teachers and educational resources, when they are reflective and have opportunities
to apply this knowledge. Successful design therefore needs to ensure that students are
given opportunities to take an active, interactive and reflective role in their studies.
The portal provides teachers a set of functionalities and integrated well-structured
tool that allow them to easily become developers of educational activities. The tool
encompasses two different authoring environments: one for teachers and another for
students.
In the teachers’ environment, each community member, i.e. teacher or in general
educator will be able to personalize existing online resources and share them with
other community members. The process they have to follow is guided by a flow of
steps as depicted in the following figure.

Figure 8. Process to follow for authoring a new project by the teachers.

The process consists of seven distinct steps which are as follows: 1. Visit/enter portal,
2. Select a school, 3. Visit a community, 4. Select to create a new project, 5. Enter basic
information, 6. Edit guidelines to each phase, 7. Share the final link with the students.
The following figure depicts the editor frame where a teacher can edit the guidelines
for the students for each phase of the project.
After completing the process of creating a new project, for efficiency and convenience
there are several locations in the portal where the teacher can find it, depending on its
status as “draft” or “final”. The draft projects are presented only under the profile of
the creator, the final ones are located simultaneously in multiple pages, namely, under
the profile page of the user, under the projects page of the community where the
project was created, in the page of the school of which the teacher is registered in the
portal and in the overall page of the portal where all the final projects are presented.
In this way educational projects can be easily shared, searched-for and found at
multiple levels.
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Figure 9. SNAC will utilize the OSOS platform to offer students the opportunity to

develop their projects following a simple four-step process.

Figure 10. Authoring environment for teachers, editing the guidelines for the

students for each phase of the educational project.

Utilizing the common project link that teacher has created, students with anonymous
nicknames and access code generated only by the teacher will also be creators of
projects and educational activities which will reflect on their real educational needs of
their classrooms as well as providing solutions to their local communities. Students
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will identify community problems (Feel), envision and develop creative solutions that
can be replicated easily (Imagine), implement the project (Create) and finally share
their stories with other schools in the community (Share), therefore following the
four-step process of the open schooling model SNAC has adopted (see figures 9, 10 and
11).

Figure 11. Process to follow for authoring a new project by the students.

The aforementioned tools aim for assisting teachers in community building and
support, and for educational design and authoring, delivering and sharing of
educational content. Thus, they are expected to facilitate the spread of the SNAC’s
activities and approach throughout its school network and beyond.
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3. SECOND TRAINING MODULE: RESPONSIBLE CITIZENSHIP
3.1. General overview of RRI concept
Responsible Research and Innovation (RRI) is a dominant concept of the Horizon 2020
programme since it is considered to be a way to address and manage the main
challenges of modern society identified by the European Commission. This framework
aims in aligning research and innovation with the European societal needs, values and
expectations by actively involving societal actors in all the processes of research and
innovation. RRI includes six dimensions (governance, science education, ethics,
gender, open access, public engagement) and it can be transferred in three main skills:
reflection, communication and discussion. More information concerning RRI are
available in the Intellectual Output 1 of the project (Sutcliffe 2011, European
Commission, 2014, 2015, Sisnetwork, 2016).
3.2. RRI in SNAC schools
Preparing the citizens of tomorrow by providing them the skills and knowledge
necessary to tackle the challenges of modern society is of pivotal importance for
science education. Thus, it is essential to engage students in RRI-based projects
concerning real issues of their community with the active involvement of local
stakeholders. The SNAC project provides great opportunities to engaging students in
the development of such projects and thus to enable them in finding meaning and
triggering motivation to participate and learn about citizen seismology.
These projects place students in the center of the learning process and encourage them
to take action in real-life issues of their community. To better facilitate this process,
current educational approaches, such as the inquiry-based and project-based
approaches can be employed by teachers. Both approaches focus on the provision of
experiences with the natural world and the development of scientific skills and
positive attitudes towards science through activities which actively involve students
in authentic scientific processes, based on their interests and curiosity. Reflection and
communication are also integral parts of these approaches.
SNAC schools will be part of a seismic school network and will become open hubs of
innovation, 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 process could be established by teachers during various stages of the
project. The following practical guide can be used by teachers and school-heads as a
training module and/or a guide to facilitate SNAC teachers’ understanding of the RRI
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concept and to suggest ways of effectively involving aspects of RRI in students’
projects.

3.3. Practical guide
The main goal of the training module is on one hand to be as an introduction of the
SNAC teachers to the concept of RRI and on the other to provide them with basic
guidelines on how to implement aspects of RRI to inquiry and project-based activities.
The module consists of three activities, which are: 1. Presentation and discussion of
the definition and importance of RRI, 2. Hands-on activity (teachers as learners) and
3. Discussion and brainstorm of ideas on how to introduce RRI aspects in students’
projects. The activities are accompanied by presentation slides which are attached in
Appendix.
Activity 1: Presentation and discussion of the definition and importance of RRI
Present to teachers the concept of RRI through a 15-20min presentation (slides 1-12).
In the ppt file you will find notes and questions you can pose to teachers for every slide.
The definition and dimensions of RRI are firstly presented and discussed through a
simple example. Focus the discussion on the necessity and goals of RRI within the
given example. Alternately, you can present an example from your
country/community which the teachers are more familiar with. Apart from the
presentation of the basic principles of RRI, implications on how this framework could
be implemented in education through inquiry and project-based learning are also
made which you will better discuss after the next hands-on activity.
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Activity 2: Hands-on activity
The hands-on activity “Can we predict
earthquakes?” serves as an example of
an activity embedding basic principles of
RRI based on the concept of seismology
(slides 13-18). Teachers can also
implement this activity with their
students during the SNAC project.
Teachers act as learners during this
process and the trainer has a guiding role
during the activity by facilitating the
discussion in groups and in plenary.
Reflection and discussion regarding the
implementation of the activity - and RRI
in general – will take place in the final
activity of the training. Each phase of the
hands-on activity is descripted below:
•

Phase 1 (15 minutes) Introduction: the objective of this phase is to introduce the
concept of earthquake prediction and to let teachers form their own opinions on
the matter. Start by introducing the main question of the activity: “Can we predict
earthquakes?” (slide 14). Let the teachers express their experiences with
earthquakes and their initial ideas about their prediction (e.g. have they read any
predictions about earthquakes before? Where? Did they believe them and why?
What information did those predictions provide? Does this technology actually
exist?). At this point of the discussion the trainer should not correct the teachers
or provide any answers in questions posed by them. He/she should facilitate the
discussion between teachers and let them express their ideas. The trainer can write
the main ideas on a board to support teachers during the discussion. These ideas
can be revisited at the end of the hands-on activity to compare and reflect on the
initial and final ideas and opinions of the teachers.

•

Phase 2 (approx. 20 minutes) Formulation of arguments: Present the Haicheng
(China) earthquake example (1975) to teachers (slide 15). This M7.3 earthquake
is the most widely cited successful prediction. Based on the initial study of seismic
activity in the region the authorities released a prediction which led to various
precaution measures (e.g. home evacuations). These measures did lead to the
minimization of casualties which could have been thousands. However, the method
which led to the prediction is unclear and the foreshocks the previous day might
have been the main reason of the evacuations. The next large Chinese seismic event
was unexpected, and thousands of Chinese died. Nowadays, predictions (mainly by
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non-scientists) usually appear in social media when something happens (e.g.
unusual animal activity, moderate in magnitude seismic events) that is thought to
be a precursor to an earthquake in the near future.
Divide teachers to groups and let them discuss: (i) what should the basic elements
of an earthquake prediction be (time, date, epicenter (location), magnitude. A
prediction is also considered to be significant if it is successful beyond random
chance), (ii) formulate arguments about the societal value of a possible
(hypothetical) effective method of predicting earthquakes while focusing on RRI
aspects, mainly ethics and consequences (slide 16). A valid argument regarding
this issue is that even if scientists develop an effective method for predicting
earthquakes, the social utility is highly questionable since it will lead to unwanted
consequences (e.g. panic). Instead of focusing on efforts of developing technology
for predicting earthquakes (a possibly costly process), the focus should be on
developing precaution measures and upgrading unsafe infrastructures through
applying antiseismic measure techniques. Teachers will be provided with relevant
learning material resources to study during discussions in group work.
All groups can discuss the above topics, or you can allocate a different topic to each
group, especially if you have limited time at your disposal.
•

Phase 3 (15 minutes) Final conclusions: During this phase, groups present and
discuss with other groups their arguments (slide 17). Each group presentation
should take up to 3 minutes and debate between groups should follow (after each
presentation or at the end of all presentations) to formulate final conclusions. The
trainer should keep in mind that reaching a consensus is not the purpose of the
activity; the focus is on reflection and discussion of RRI aspects based on valid and
well-structured arguments. The presentation of teachers’ initial ideas (phase one)
can facilitate discussion and support reflection.

Activity 3: Discussion and brainstorm of ideas on how to introduce RRI aspects
in students’ projects
During this activity, teachers reflect on the phases implemented during the hands-on
activity and the roles of learners and educator respectively. Stress out that reflection,
communication and discussion were the main processes of the activity and the focus
was on certain RRI aspects which were most related to that socio-scientifc issue.
Discuss how they can implement this activity in their classroom and brainstorm with
them different ideas on how they can engage students in similar activities related to
seismology.
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4. THIRD TRAINING MODULE: SEISMOLOGY AT SCHOOLS
USING THE SNAC PLATFORM
4.1. Seismology overview
Every day, Earth’s surface is shaken by dozens of earthquakes that just occasionally
cause victims and damages because in the most of cases these shocks have a low
Magnitude or occur in sparsely populated places. This continuous seismic activity
highlights the importance of endogenous dynamics in changing the appearance of the
Earth's surface.

Figure 12. This map illustrates more than one century of global seismicity providing a
comprehensive overview of strong earthquakes since 1900. The picture suggests us that
most of seismic sources are located at the borders between the tectonic plates, where the
greatest stresses due to relative movements between the plates are concentrated (source:
USGS).

The most of earthquakes are generated by sudden breakages in Earth’s crust releasing
energy in the form of elastic waves whose passage generates the shaking of the ground.
The breakages mentioned above correspond to the surfaces of faults, extended rifts
diffusely crossing Earth’s crust and subjected to stress by the action of the endogenous
forces of the Earth itself. We can distinguish between three main types of faults: direct,
reverse and strike-slip faults.
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Types of faults

Figure 13. Seismic waves radiate from the focus (hypocenter) on the fault to the surface
(source: University of Waikato).

Figure 14. Direct faults lead to a mutual distancing of the two blocks that constitute it, as a
consequence of tensile stresses. Most of the earthquakes that occur in Italy along the
Apennine chain are generated by direct faults (Source: US National Park Service).
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Figure 15. Reverse faults lead to a mutual approach of the blocks, as a consequence of
compression stresses (Source: US National Park Service).

Figure 16. Strike-slip fault entail a relative horizontal displacement of the blocks so that we
can distinguish between right and left strike-slip faults (Source: US National Park Service).

The slip of a fault occurs once the energy accumulated along the surface of the fault is
such that the amount of agent stress exceeds the friction along the surface of the fault
itself.
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The point on the surface of the fault from which the sliding is triggered is called
hypocenter, while its projection on Earth’s surface is called epicenter (see pictures
above).
As already said, the energy stored along the fault is released from the hypocenter as
elastic waves that propagate both inside the Earth and along its surface and the most
sensitive seismometers are able to detect their passage even if situated thousands of
kilometers far from the earthquakes’ epicenters. These recordings could provide us
with precious information, for example about the internal structure of the Earth, the
mechanical characteristics of the ground in a given place, the modification of the waves
themselves with the travel distance, etc.
Seismic waves
Seismic waves are various types of elastic waves that differ from each other both in
terms of propagation and in the way they let the matter they cross oscillate. We can
first divide them in volume waves and surface waves. Volume waves start from the
source (the hypocenter of an earthquake) and propagate inside Earth’s body along
spherical fronts progressively expanding.
In turn the volume waves are divided into P (primary and longitudinal) and S
(secondary and transversal) waves.

Figure 17. P waves are the fastest ones and let matter oscillate in parallel to their direction
of propagation. Once these waves reach a place they cause a mainly horizontal movement of
the ground (source: British Geological Survey).
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Figure 18. S waves are a bit slower than P ones (conventionally VS = 0,58*VP) and let the
matter oscillate perpendicularly to their direction of propagation. Once these waves reach a
place they cause a mainly vertical movement of the ground (source: British Geological
Survey).

Surface waves are generated by volume waves once they have reached Earth’s surface.
Surface waves propagate from the epicenter along the Earth’s surface radiating in the
same way as the waves generated by throwing a stone in a pond. One of the most
peculiar feature of surface waves is they are dispersive. This means their frequency
decrease with the distance from the epicenter.
Surface waves can be divided in two main typologies: Rayleigh and Love

Figure 19. Rayleigh waves radiate from the epicenter along Earth’s surface causing a
peculiar elliptical movement of the ground similar to the one caused by sea waves (source:
British Geological Survey).
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Figure 20. Also Love waves radiate from the epicenter along Earth’s surface causing a
horizontal motion (source: British Geological Survey).

A sensitive seismic sensor could reveal ground motion generated by strong or weak
local earthquakes, as well as the one generated by earthquakes strong and far. The
sensor’s recording of the ground motion is called a waveform. The features of a
waveform are depending on epicentral distance and source depth. Depending on each
study case, the waveforms can differ enough to let us deduce the distance and the
depth of a seismic source, as well as the Magnitude of the seismic event.

Figure 21. Schematic example of a waveform where are highlighted the motions due to the
different kinds of waves. The fact the arrivals of the different kinds of waves are clearly
separated, suggests us the event occurred at a great distance from the sensor. Furthermore
the amplitude of surface waves is much greater than the one of volume waves. This indicates
us the low depth of the hypocenter. (source: INGV).
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Seismometers and sensors
A seismometer is a device aimed to reveal and record the movement of the ground in
case of seismic waves passing. It consists of a mass suspended from a spring oscillating
if the ground moves. For example see an instructive animation in the link:
http://www.wwnorton.com/college/geo/animations/how_seismograph_works.htm.
The sensors of a seismic station could show different features depending on the tasks
we are using them for. For a short period, the sensor’s suspension springs are very
stiff, and this entails the mass will oscillate in case of high frequency ground motion.
These kinds of sensors are very effective to reveal the motion caused by the passage
of waves generated by local strong or weak earthquakes, as well as the volume waves
due to far, strong earthquakes.
A “broadband” sensor has softer springs and it’s equipped with a dumper, a further
device able to interfere with the mass making it oscillate in a “non-elastic” way. This
implies that oscillations of the mass adapt to the motion of the ground regardless of its
oscillation frequency. Then such a kind of sensor is able to reveal both at low and high
frequency waves, highlighting in particular the low frequency surface waves coming
from earthquakes generated at a long distance.
Currently the devices aimed to record the ground motion are mostly electro-magnetic
type. This means the output signal is an electric current subsequently converted in
digital format by a suitable device. Therefore, seismic data in digital format can be
easily managed and shared remotely via the web, providing valuable information not
only to researchers but also to students and teachers for purely educational purposes.
Getting access to the data acquired by different kinds of sensors (TC1 and Raspberry
Shake), learners could also verify their differences in sensitivity. Being a broadband
sensor equipped with a dumper, the TC1 is able to reveal the ground motion due to the
passage of low frequency surface waves generated by strong earthquakes occurred
very far from the seismometer, while the Raspberry - a short period sensor - will better
reveal the ground motion due to high frequency waves generated by closer occurred
earthquake, as well as the volume waves generated by strong far earthquakes.
The SNAC seismic network will be composed by more than 25 broadband TC1 sensors
and 35 Raspberry Shake seismometers.
This dense array will allow school students to verify the different behavior of the
sensors in case of earthquake occurring. In this perspective, we have suggested each
partner to install in their organization a couple of different seismometers in order to
allow to verify the different waveforms acquired, even if there are no differences in
epicenter distance or site response.
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Figure 22. Ground motion due to the passage of the waves produced by an earthquake
occurred on December 20th 2018 in Kamchatka peninsula, Russia (lat. 55,1°; long. 164,69°)
revealed respectively by a broadband (above) and a short period sensor (below) placed in
the same place in southern Italy (Lioni, lat. 40,90°; long. 15,18°). In the first case the first
arrivals of P and S wav, as well as the passage of very low frequency surface waves are
clearly visible. In the second case just P waves are discernable and above all strongly affected
by local noise.

Moreover, having similar sensors installed for example in different places of the same
town, the waveforms of a same earthquakes will differ depending on the geological
features of the places where them are installed, showing higher frequencies and lower
amplitudes in case of stiff rocks ground, while long recordings, lower frequencies and
higher amplitudes in case of soft soils. This could result useful as preliminary
information in an urban planning study because it could suggest some strategies to
avoid the buildings will go into resonance and then destroyed in case of earthquake.
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Figure 23. The picture shows the diverse waveforms gathered for the same earthquake by
similar sensors installed in different places in the town of Rome close to each other but with
different geological features. Where the rocks are stiff, the oscillations results brief with low
ample and at high frequency. Instead on softer ground oscillations are long-lasting, ample
and at low frequency. (source: ll Rischio Sismico from I Quaderni de Le Scienze, n. 59).

Moreover, a broadband sensor will allow us to verify the dispersive feature of surface
wave. As already said above, this means the ground motion frequency due to this kind
of waves due to the same event will decrease with the epicentral distance, ranging
from 1-5 Hz for the sensor closest to the seismic source to 0.05 Hz or even less for
sensors placed thousands of kilometres far from it.
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Figure 24. The waveforms of a Magnitude 7.5 earthquake occurred on May 14th 2019 in
Papua New Guinea recorded by three broadband sensors installed respectively 830 km
(above), 2950 km (centre) and 14030 km from the epicenter. Note that the farther away the
sensor is from the epicenter, the lower the frequency of the surface waves.

Hypocentral depth
A quick examination of the waveform of a strong earthquake generated at a great
distance from the seismic station could allow also a low skilled observer to grasp
something about its source, and in particular about its hypocentral depth. As already
said above the various types of seismic waves travel with different velocities, hence
the more the seismic station is far from the epicenter, better the different motions they
cause can be recognized on the waveform. When an earthquake is caused, the volume
waves (P and S) starting from the hypocenter reaching the surface generate the so
called “surface waves”. Hence the more the hypocenter is close to surface of the Earth,
more evident will surface waves be on the waveform.
In the figures below we see an example of a waveform of a strong earthquake gathered
by a seismometer installed thousands of kilometers far from the epicenter. The
arrivals of P and S waves, as well as the motion due to surface waves, they are clearly
distinguishable on this chart. Moreover, the amplitude of surface waves, very higher
than the ones of volume waves, suggests the low depth of its source (the hypocenter).
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Figure 25. Waveform of the giant earthquake (Magnitude 9.1) that struck Japan on March
11th 2011recorded in Naples, Italy, around 10.000 km far from the source.. In accordance
with the estimate made by USGS, the hypocentral depth of this event was quite low (around
30 km) as show by the fact the amplitude of surface waves is much greater than the one of
volume waves.

Figure 26. Waveform of a Magnitude 6.3 earthquakes occurred in Padilla, Bolivia, on
February 21st 2017 and recorded in São Paulo of Brazil, around 1100 km far from the
epicenter. In this case the amplitudes of volume waves are much greater than the one of
surface waves. This indicates the hypocenter of the event is very deep (around 600 km in
accordance with the estimate made by USGS)

Another phenomenon that can be investigated is that a seismometer can reveal the
passage of seismic waves even when coming from a source thousands of kilometers
far from the sensor. To allow this viewing it is necessary the waveform should be
displayed as a velocity/time graph. The velocities of ground shaking in case of passage
of waves coming from both near and far strong earthquakes have about the same order
of magnitude. Hence, if we compare the waveforms displayed as velocity/time graphs,
their amplitudes are about the same. While, if we derive both graphs and transform
them in acceleration/time, we will verify that the amplitude of the waves due to the
far earthquakes are evidently smaller than the ones from the nearer earthquake.
Acceleration is a physical quantity felt by people and buildings, while velocity isn’t.
Therefore, maps of seismic risk to buildings are related to expected acceleration of the
ground in case of strong earthquakes (see for example the following figure).
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Figure 27. Map of seismic risk in Italy – the values on the right table indicate the maximum
expected acceleration of the ground in case of strong earthquakes (source: Istituto Italiano di
Geofisica e Vulcanologia).
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4.2. User’s guide and how-to
In this section we present a concise and comprehensive guide on how to install and
use the necessary software tools in order to access the network of seismometers, view
the collected seismic data and do basic analysis of earthquake events. For these tasks
it is needed a computer with Windows operating system (Windows 7 or other later
version) and with access to Internet. Although prior knowledge on seismology or
related studies is not required by partners, schools, teachers and students involved in
the project, however it is recommended that before teachers or educators implement
any activity in classroom settings, they familiarize themselves and practice the
proposed tools and procedures. In this respect this guide aims to be a reference
manual and an easy-to-use handbook by teachers and students.
In the following we describe the step-by-step instructions and how-to tips on various
topics and basic tasks including:
•
•
•
•
•

Installing the SWARM software 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
Furthermore, to facilitate the user-friendliness of the instructions they are enriched
with series of detailed screenshots in a ready-to-print format so that they can be
utilized as standalone quick visual guide. For this reason, in this section we choose to
use label Screenshot and short explanatory text for the captions of the figures inserted
in the document rather than continuing their enumeration from previous sections.
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Installing the SWARM software tool
For accessing the SNAC network of seismometers, monitoring their data and
performing analysis we use a professional software tool developed by the U.S.
Geological Survey. It is called SWARM and can be downloaded from
https://volcanoes.usgs.gov/software/swarm/download.shtml

Screenshot 1: Download page of SWARM software tool
(https://volcanoes.usgs.gov/software/swarm/download.shtml)

The zip package swarm-2.8.9-bin.zip or latest release should be downloaded and
unpacked in a folder. In this folder various configuration files are stored. For our
purposes we need to replace Swarm.config and SwarmMetadata.config with the
versions that have been configured for SNAC and which will be given to all partners,
schools and users.
Once this is done, SWARM can be started by double-clicking on file swarm_console.bat
or swarm.sh
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Accessing the SNAC network of seismometers
In the framework of SNAC and Intellectual Output 3 entitled Open Platform for
Scientific Data, NOA has developed all the necessary infrastructure to automatically
retrieve, process and store data from the installed seismometers. A dedicated website
is online and public at https://snac.gein.noa.gr/project-network/ which contains the
map of network, a compilation of daily plots of seismograms from each station, the list
of school seismometers and their status. It also provides the interface to the database
of seismograms and stored data For security and efficiency, in realtime the SNAC
network is accessed through a dedicated server which is administered and maintained
by NOA. Each partner and school of the network has already or will receive the
corresponding login details that grant access to the whole list of SNAC seismometers
and their data in realtime.
To check that SWARM is correctly accessing SNAC network one has to select item HL
from the list on top left and then press tool “Edit data source”. The displayed settings
should be the ones shown below. By double clicking on HL and All we can see the list
of seismometers with short names (the list shown in screenshots below is indicative,
as the network is currently at the stage of expansion with installation of more
seismometers in schools in partner countries). We can also see their location on Map
which can be viewed from menu on top bar and under Window.

Screenshot 2: Settings required in SWARM to access in realtime the SNAC network of
seismometers
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Screenshot 3: List of seismometers in the SNAC network (the list is indicative, as the
network is currently at the stage of expansion with installation of more
seismometers in schools in partner countries)

Screenshot 4: Location of seismometers in the SNAC network (the list is indicative, as
the network is currently at the stage of expansion with installation of more
seismometers in schools in partner countries)
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Viewing the data from a station/seismometer
Once the SNAC network is accessed there are multiple ways to view the
stations/seismometers installed in various locations. The easiest and fastest way is by
double-clicking on the name of a station as listed at the panel on the left side (see
screenshot below). This will bring and display on screen the recorded data of the last
24 hours (screenshot 6). A clearer view can be displayed by utilizing the slider which
is at the toolbar on top and to the right. Putting the slider to the minimum value will
rescale accordingly the amplitude of waveforms and thus they are better visualized
(see screenshot 7). Similarly, repeating above actions we can view the recordings from
multiple stations.
An alternative way of viewing a station is by using the Map which is at the top menu
under item Window. However, this may not be the fastest and more efficient way as it
may take more time to load and retrieve relevant data depending on the quality and
speed of the network connection.

Screenshot 5: List of seismometers in the SNAC network (the list is indicative, as the
network is currently at the stage of expansion with installation of more
seismometers in schools in partner countries)
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Screenshot 6: double-clicking on a seismometer from the list on the left will display
on screen the recorded data of the last 24 hours
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Screenshot 7: setting the slider at the top toolbar to minimum value will rescale the
displayed data for clearer view
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Selecting a waveform to analyze
To select a particular waveform or subset of the displayed data we first open the
“Helicorder view settings” item from the toolbar at the top. Then therein in Zoom we
set a value of 300 or 600 seconds which will be the duration of selection. Then by
pointing the cursor of the mouse in the data range we are interested in we can select
it with a left-button mouse click. The selected range will be highlighted in yellow and
also appear in a larger window (see screenshot 9). The next step it to press “Copy inset
to clipboard” item from the toolbar at the top so that the selected waveform is copied
to the Wave Clipboard window so we can proceed to analysis (screenshot 10).

Screenshot 8: displaying the “Helicorder view settings” item from the toolbar at the
top. Then therein in Zoom we set a value of 300 or 600 seconds
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Screenshot 9: pointing the cursor of the mouse in the data range we are interested in
we can select it with a left-button mouse click. The selected range will be highlighted
in yellow and also appear in a larger window
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Screenshot 10: pressing “Copy inset to clipboard” item from the toolbar at the top,
the selected waveform is copied to the Wave Clipboard window for further analysis
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Estimating the magnitude of an earthquake
Once the waveform of an earthquake event is copied to the Wave Clipboard we can
proceed to analysis tasks such as estimating the magnitude. To do that we first
mazimize the Wave Clipboard so that its toolbar is more visible. Then from the toolbar
we press item “Pick Mode”. Then by pointing the mouse cursor at the start of the
earthquake event we indicate its starting point C1 with a right-mouse-button click.
Similarly, we indicate the ending point C2 of the event. Once this is done then at the
bottom of the window we can see text lines with information from the automatic data
processing algorithm. In this particular example (as shown in screenshot 12) it is
written Coda: 141.11s (Mc: 3.15) which corresponds to the duration of the event in
seconds and its estimated magnitude in Richter scale.
In a similar way we can select more events from the same station, or the same event
as recorded from different stations and estimate or compare their magnitudes.

Screenshot 11: selecting item “Pick Mode” and then by pointing the mouse cursor at
the start of the earthquake event we indicate its starting point C1 with a right-mousebutton click. Similarly, we indicate the ending point C2 of the event
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Screenshot 12: at the bottom of the window we can see text lines with information
from the automatic data processing algorithm. In this case it shows Coda: 141.11s
(Mc: 3.15) which corresponds to the duration of the event in seconds and its
estimated magnitude in Richter scale.
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Determining the epicenter of an earthquake
To determine the epicenter of an earthquake we need to process the data of the
recorded waveforms from at least three different stations. We may follow the step-bystep procedure we described in the previous sections to first view different stations,
then search for earthquake events and select their waveforms, then copy them to Wave
Clipboard for analysis.
To simplify and better practice this task we will use as an example a known earthquake
event that was also clearly recorded from three stations of the network. The data for
this analysis are saved in three corresponding files with extension .sac which we can
read and view by going from the menu first to File and then Open File. Then after
selecting the three waveforms we copy them to Wave Clipboard as we have learned.
Then from the toolbar we press item “Pick Mode”. As before we may first proceed with
estimating the magnitude although this is not a prerequisite to determine the
epicenter. If we want to focus only on epicenter finding, then instead of points C1 and
C2 in this case we need to indicate for each waveform the starting points of P and S
waves. The sequence of right-mouse-button clicks to do so are shown in Screenshots
13 and 14 below. Once we do that then we need to press “Pick Menu” which appears
next to “Pick Mode” button. Then press “Open Event Dialog” and “Run”. This will
estimate the distance of the epicenter from each station.
We can view the resulting circles on the Map. The epicenter is located at the
intersection of the three circles. Ideally it is a point, practically it is a region of small or
large area depending on how accurately we can determine the arrival time of P and S
waves from the waveforms recorded by each station.
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Screenshot 13: selecting item “Pick Mode” and then by pointing the mouse cursor at
the start of the earthquake event we indicate the starting point of P wave with rightmouse-button clicks as shown
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Screenshot 14: pointing the mouse cursor at the start of the S wave we indicate it
with right-mouse-button clicks as shown
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Screenshot 15: view after having indicated the start of P and S waves in each
waveform from the three seismometers under study
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Screenshot 16: to estimate the distance of the epicenter from each station we need to
press “Pick Menu” which appears next to “Pick Mode” button. Then “Open Event
Dialog” and “Run”
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Screenshot 17: view of the resulting circles on the Map. The epicenter is located at
the intersection of the three circles. Ideally it is a point, practically it is a region of
small or large area depending on how accurately we can determine the arrival time
of P and S waves from the waveforms recorded by each station
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4.3. Generic plan of educational activities
In the framework of SNAC, we propose a generic plan that schools around the partner
countries can implement. We divide the implementation into three main
complementing activities which correspond to the three dimensions of the training
modules discussed, namely learning about and studying earthquakes, responsible
citizenship and school openness. As described below we adopt and propose a staged
approach so that these 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, or to choose to focus more on one aspect relative to others 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 their own initiatives,
educational activities and learning projects to spark and engage the enthusiasm,
attitudes and thinking of their students in a sustainable way (Mavromanolakis and
Sotiriou, 2018).
Furthermore, in the context of the SNAC project partners have surveyed the science
curriculum in each country, and in particular for student ages from 10 to 18 years old,
to identify subjects and topics that can be linked with SNAC. The resulting national
curriculum mapping is shown in tabulated form in the Appendix.
Regarding the evaluation of the project, this will be based on students’ artifacts and on
on-going communication and collaboration with teachers. The indicators to be
evaluated during the three implementation activities are:
-

students’ ability to handle and operate experimental techniques to conduct a
scientific investigation/inquiry
students’ ability or enhancement to handle, record and analyze data with the
offered hardware sensors and software tools
enhancement of students’ problem-solving competence and interdisciplinary
thinking
to what extent participant teachers developed interdisciplinary educational
activities
to what extent participant teachers collaborated with other teachers in their
school or other schools

It is noted that the rest of the indicators will be evaluated before and after the schools’
implementations. During the trainings, teachers will be informed about the evaluation
process to be followed during the project. All the data provided will only be used for
evaluating the impact and success of the SNAC project. Data regarding students’
evaluation will be mainly provided through students’ artifacts and where necessary
will be evaluated with the use of questionnaires before and after the implementations
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and thus, additional educational materials the teachers use or develop should be
available for the partners. Students’ projects published in OSOS platform will be the
main source of data for the evaluation indicators regarding students. More information
regarding the evaluation of the project will be provided in Intellectual Output 4
“Evaluation Methodology, Analysis of Results”.

Activity 1: Learning about earthquakes
In this category we propose the following list of ready-to-implement in-classroom
activities or lesson plans with respect to learning about and studying earthquakes.
They are categorized into education level and indicative age range of students to be
addressed. Some of them they are already available in additional formats (paper and
interactive) and languages. Most of them, if not all, were designed to fit into one or two
teaching hours so that they can be more easily implemented in schools. They are all
available to be downloaded from the SNAC platform and community page. In the
course of the project it is expected that partners may update or change them
accordingly, where needed, or develop and add new ones.
Teachers can select to implement one or more of these activities with their students to
acquire content and concept knowledge of earthquakes and its impact, and to perform
scientific investigations or studies using tools like real scientists and researchers do.
Alternatively, they may choose to develop their own classroom activities and lesson
plans that encompass tasks as described in previous sections, namely:
•
•
•
•

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
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Table 1: List of proposed ready-to-implement activities or lesson plans with respect
to learning about and studying earthquakes. They are categorized per education level
and indicative age range of students to be addressed. Some of them they are already
available in additional formats (paper and interactive) and languages.
Title of activity or
lesson plan

School level

Indicative age
range of students

Remarks

What is the relation
between tectonic
plates and
earthquakes?

Primary
education

10-12 years old

Available in paper
format in English

Link: https://portal.opendiscoveryspace.eu/en/edu-object/what-relation-between-tectonic-plates-and-earthquakes-855406

Pangea Puzzle

Primary
education

10-12 years old

Available in paper
format in English

Link: https://portal.opendiscoveryspace.eu/en/edu-object/pangea-puzzle-855400

Proper behavior in
an earthquake
situation

Primary
education

10-12 years old

Available in paper
format in English

Link: https://portal.opendiscoveryspace.eu/en/edu-object/proper-behaviour-earthquake-situation-855404

Measuring
earthquakes

Secondary
education

13-14 years old

Available in paper
format in English

Link: https://portal.opendiscoveryspace.eu/en/edu-object/measuring-earthquakes-turkey-855398

How to locate the
epicenter of an
earthquake

Secondary
education

13-18 years old

Available in paper
format in English

Link: https://portal.opendiscoveryspace.eu/en/edu-object/how-locate-epicenter-earthquake-855397

How to estimate the
magnitude of an
earthquake

Secondary
education

13-18 years old

Available in paper
format in English
and in Italian

Links: https://portal.opendiscoveryspace.eu/en/edu-object/how-estimate-magnitude-earthquakeenglish-855395
https://portal.opendiscoveryspace.eu/en/node/855396

Study of
earthquakes

Secondary
education

15-18 years old

Available in paper
format in English

Link: https://portal.opendiscoveryspace.eu/en/edu-object/study-earthquakes-855405
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Earthquakes and
tectonic plates

Secondary
education

13-14 years old

Available in paper
format in English

Link: https://portal.opendiscoveryspace.eu/en/edu-object/earthquakes-and-tectonic-plates-855394

Earthquakes – Time
and epicenter

Secondary
education

13-18 years old

Available in paper
and in interactive
formats in English
and in Greek

Links: https://portal.opendiscoveryspace.eu/en/node/855407
http://graasp.eu/ils/575fab3cc3ddb608c844d2e0/?lang=el
http://graasp.eu/ils/5743f24dc3ddb608c844c420/?lang=en

Earthquakes –
Timing Activity

Secondary
education

13-18 years old

Available in paper
and in interactive
formats in English
and in Greek

Links: https://portal.opendiscoveryspace.eu/en/node/855408
http://graasp.eu/ils/575fab50c3ddb608c844d2e1/?lang=el
http://graasp.eu/ils/57481265c3ddb608c844c577/?lang=en

Exploring seismicity
and identifying
patterns

Secondary
education

13-18 years old

Available in
interactive format
in English

Link: https://www.golabz.eu/ils/what-is-the-relation-between-tectonic-plates-and-earthquakes

Locating the
Epicenter of an
Earthquake

Secondary
education

13-18 years old

Available in
interactive format
in English

Link: https://www.golabz.eu/ils/locating-the-epicenter-of-an-earthquake

Seismic waves

Secondary
education

13-18 years old

Available in
interactive format
in English

Link: https://www.golabz.eu/ils/seismic-waves-1

Although learning about earthquakes is proposed here to be the first in the series of
activities, it can be as well in different or reversed order and be implemented after the
following activity on precaution measures and responsible citizenship.

Activity 2: Precaution measures, awareness and responsible citizenship
This activity can be divided into three separate phases than can be implemented by
students both in their schools and homes. They include the following:
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• Practicing precaution measures in school and at home in case of an earthquake
event. Practicing evacuation procedures.
• Debating for example on pseudoscientific or unscientific views, claims and
widespread rumors about earthquakes. This is described in detail in Chapter 3
of this document.
• Surveying the school and homes and identifying basic elements of risk, such as
hanging objects, heavy furniture that are not secured on walls, masts and
antennas in balconies, posts or pillars etc.
In the scope of this and the following activity teachers and students may also develop
a longer collaborative project or initiative in which they survey their local area of living
or school location to identify elements of risk in buildings and roads, document them
in photos or videos and publicize and share their findings with other schools, local
authorities or the general public.

Activity 3: From school to local community and beyond
In this activity students form workgroups and taskforces in order to make a
comprehensive awareness and outreach campaign to publicize and share their
knowledge, studies, findings and results with other schools, local authorities and the
general public in their region, country and beyond.
Αs described in detail in Chapter 2 of this document they can utilize various methods
and channels of dissemination. Among others, they include the following actions:
• For instance, they can start by publishing the student projects in the Schools
Study Earthquakes community so that all users of the Open Schools for Open
Societies platform can visit and view them.
• Schools, teachers and students can organize and host info days for parents and
the general public.
• Open stands or information booths in social, open public and networking events
at local or regional level.
• Participate in education conferences, science fairs, festivals, exhibitions or
contests.
• Design and distribute posters, leaflets, flyers in print and online forms through
social media, online communities, school websites, journal and magazines.

Highlights from similar activities are shown in figures 28, 29 and 30 that follow. They
were carried out by partners and schools in previous years at local, regional or
national levels in the framework of various EU funded projects such as “Schools study
earthquakes”, “Ark of Inquiry – Raising youth awareness to responsible research and
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innovation”, “Inspiring science education”, “Open schools for open societies” etc.
(Mavromanolakis and Cerri, 2017).

Figure 28. Compilation of student projects, videos and presentations submitted in the “Build
your own seismometer” national educational contest for schools in Greece.

Figure 29. Highlights from info day in school in Turkey and leaflets designed and developed
by students to be distributed to parents and general public.
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Figure 30. Information booth and interaction with participants in school science fair and
university open days in Cyprus.
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5. SUMMARY
In this intellectual output we document and propose a comprehensive training
programme for teachers and school heads addressing the three dimensions of SNAC,
namely open schools, responsible citizenship and integrated educational activities on
seismology utilizing the SNAC network of seismometers and collected data. It is
designed as a staged framework that consists of three respective and complementary
modules. We offer the three distinct modules and accompanying training materials
and resources as practical reference guides for both partners and schoolteachers and
thus they can be utilized as handbooks for self-teaching or for hands-on training
workshops organized by partners in each country. Also, it should be noted that this
intellectual output 2 (“Training Programme for Teachers and School Heads”) is
complementary to intellectual outputs 1 (“Open Schooling Roadmap”) and 3 (“Open
Platform for Scientific Data”).
The first module focuses on the overall approach and process “towards open schools”.
After laying out the SNAC roadmap, its main steps and necessary preparations,
practical guidance and available tools follow. The module consolidates the main
aspects of the “Open Schooling Roadmap” that was developed in the first 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.
The second module is entitled “responsible citizenship” and encompasses the concept
of Responsible Research and Innovation and how in practice it can be integrated in
schools. SNAC schools are or will be part of a seismic school network and aim to
become open hubs of innovation, 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 process could be established by teachers during
various stages of the project. The proposed practical guide can be used by teachers and
school-heads to facilitate the understanding of the RRI concept and to suggest ways of
effectively involving aspects of RRI in students’ projects.
The third training module addresses the subjects of seismology and how to use the
SNAC platform of seismometers and data. This module contains a concise overview of
basic knowledge on seismology, a detailed step-by-step user’s guide of the tool to
access and analyze data from the installed network of seismometers (i.e. Installing the
SWARM software 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), followed by a generic
plan and list of proposed educational activities that partners developed for school
students aged 10-18 years.
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Throughout the modules and where possible we adopt and 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 aspect relative to others 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 their own initiatives,
educational activities and learning projects to spark and engage the enthusiasm,
attitudes and thinking of their students.
All the experiences gathered within the implementation of the project in schools
around the partner countries will be appropriately collected, evaluated and reported
in the relevant intellectual outputs 4 (“Evaluation Methodology, Analysis of Results”)
and 5 (“Recommendations for Future Use”), that will be available by the end of the
project. Apart from summarizing the work done by the teachers and schools in the
participating countries and identifying showcases of best practices, it will include
valuable information that will facilitate the partners’ communication with local
authorities and other stakeholders about the possible exploitation of the project’s
outcomes in different or wider settings.
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APPENDIX
Responsible Citizenship – presentation slides
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Link to national curriculum of Bulgaria
Domain:

Environment (for Primary school), Geography (for High school)

Sub –
domain:

Disaster protection (for Primary school and High school)

School level: Primary school,
High school
Teaching approach
Due to the relatively
small age the teachers
use a variety of methods
to gain students
attention: Storytelling,
explanation,
demonstration of action,
visualization,
observation, comparison,
discussion, association,
working in groups and
role games.
Recommended is also the
use of pictures, photos
and posters as
supporting tools
Example (earthquakes):
Position: Sofia Bulgaria,
1858
Tools: Stories,
descriptions
Theme: Disaster
protection
Theories: Safe behavior
Terms: Vibrations,
earthquakes, earth
layers, destructive
actions, relief,
evacuation, disaster
Skills: to identify, to
describe, to count, to
follow the rules, to work
in teams

Age: 8 (primary), 15 (high school)

Competences of
curriculum units
2nd grade
Concept competences:
Students acquire
knowledge about the
nature and
characteristics of the
earthquake as an
unexpected disaster with
great speed and varying
destructive power sounds flutter to the
ground, movement of the
earth’s crust;
students acquire
knowledge about the
dangers caused by the
earthquake disaster;
students acquire rules of
safe behavior before,
during and after an
earthquake;
consolidation of
knowledge about
precautions to reduce
the risk of injury and
infection;
practical utilization of
the Action Plan in an
earthquake, acquainted
with how to leave safely
and immediately from
the building after the
first quake.
Skills competences:
Various, depending on
the role games and
simulations
Skill competence
example:
Recognizes the
earthquakes by their
characteristics (sounds
that accompany the
flutter and movement of
the earth’s crust, time for
destructive actions - 10
sec.);
describes possible
damage due to the
earthquake, which

Grades: 2nd grade, 9th grade

Types of activities

Evaluation

2nd grade
How can the lesson be
conducted? (Information
for the teacher)
Knowledge could be
enriched through a
"brainstorming" - to the
question "What do you
imagine when you hear
the word "disaster?"
Count the characteristics
that define a natural
phenomenon as a
disaster.
The introduction of the
topic is carried out by the
teacher after reading a
popular science text.
The discussion is set by
the teacher with the
question: "Which natural
phenomenon is
described in the text?"
During the discussion the
teacher can clarify what
is the center of an
earthquake (epicenter)
and the Science that
deals with these issues
(seismology). The
discussion continues by
focusing on the list of
characteristics that
classifies the earthquake
as a disaster.
The topic of discussion is
directed to the
occurrence of
earthquakes both on land
and in seas and oceans.
Students' attention is
drawn to the fact that
this natural phenomenon
cannot be predicted and
prevented. Its duration is
not long, but the
consequences are severe.
To avoid casualties and
heavy material damage
the state authorities need
to take action. Particular

The success indicators of
the Environment
curriculum provide the
context of evaluation:
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→Formative assessment
of the achievement of the
lesson/s competences
(skills, concepts) and
teaching during the
learning procedure –
students explain what
they understand about
earthquakes, their
reaction and proper
behavior, need for
preliminary planning for
quick evacuation from
home or school, survival
kits etc.
→Diagnostic and final
evaluation happens
progressively according
to specific criteria –
teachers set specific
questions to the students
for different phases of
the earthquake, proper
conduct in each phase,
behavior after
earthquake situation,
potential risks after
earthquakes etc.
Examples of means of
evaluation:
-observation
- comparison
- role game situation
-self assessment
- teamwork and critical
thinking encouragement

characterize it as a
natural disaster;
comply with the
instructions of the
teachers, guidance on
radio, television; directed
to the safest places in the
building (school, home)
and safest route for
them;
prepare basic necessities
and valuables for leaving
the building;
observe personal
hygiene because of the
danger of epidemics;
comply with the
guidelines for orderly
leave from the classroom
and the school
immediately after the
first earthquake at a
particular location;
assist in checking that
the students are brought
out;
knows the main activities
and instructions
stipulated in the Action
Plan in an earthquake

attention is paid to the
fact that the proper
communication can be
lifesaving.
With group work named:
"What should we do in
an earthquake
situation?" engage the
attention of all students
and provoke their
activity. Each group must
submit its task solution
in an attractive way:
short show, album of
paintings, poster paper.
At the discretion of the
teacher, analysis of the
work of the groups and
the improvement of their
knowledge can be
accomplished in two
ways:
Read the rules proposed
by the responsible state
institutions and compare
them with the solutions
proposed by the groups.
Students work with
photos, make verbal
description of the
possible damages caused
by the earthquake and
use some of the
previously proposed by
the teacher's words to
compile an oral story.
At the discretion of the
teacher the term
"evacuation" is clarified
and rules for safe
removal of students from
school are recalled.
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Teachers must clarify the
causes of various natural
hazards (earthquakes,
floods, landslides, etc.)
and their consequences.
Examples of teaching
practices:
-exploratory learning
-problem-solving
learning
- discussion
- teamwork and mutual
assistance
- situation games
Supporting materials –
presentations, training
videos, schemes and
diagrams

9th grade
Concept competences:
1. Identify the different
kinds of natural hazards
and their causes
2. Tracks map areas with
territorial manifestation
of spontaneous natural
phenomena
3. Awareness of man's
dependence upon
natural spontaneous
phenomenon and the
need to combat them

9th grade
Throughout the course of
study, the class must go
through the following:
1. Define the term
"natural hazard"
2. Classify natural risks,
depending on the causes
of their origin.
3. Made a paper for
major natural disasters
and their consequences
4. Know the rules of
conduct during natural
disaster situations
5. Comment the possible
forecasting and combat
with elemental natural
phenomena
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The success indicators of
the national geography
curriculum provide the
context of evaluation:
→Formative assessment
of the achievement of the
lesson/s competences
(skills, concepts) during
the learning procedure:
Understanding key new
concepts such as:
• Natural risk
• Classification of natural
hazards
• Monitoring
Raising awareness about
existing opportunities for
cross-curricular links:
physics: electromagnetic
waves; epicenter etc.
→Diagnostic and final
evaluation happens
progressively according
to specific criteria
Examples of means of
evaluation:
-observation
- understanding of
thematic maps
- active attitude to the
problem
- self assessment

Link to national curriculum of Cyprus
Domain:

Geography

Sub –
Geology
domain:
School level: Primary, Middle
Age: 11 – 14
Grades: 6th – 8th grade
school
Competences of
Teaching Approach
Types of activities
Evaluation
curriculum units
6th grade
6th grade
The success indicators of
Investigations with the
Concept competences:
Due to the reformation of the national geography
use of tools (e.g. maps,
-Explain that the Earth's
the national curriculum,
curriculum provide the
photographs, charts,
crust consists of several
new books were
context of evaluation
computer simulations)
tectonic plates
developed, for now only
that are taught to
→Formative assessment
-Conclude from maps
for the first four grades
students, used and/or
of the achievement of the
that
the
boundaries
of
of
primary
school.
made by students. The
lesson/s competences
tectonic plates are
Therefore, there is no
lessons are structured
(skills, concepts) and
associated with seismic
correlation between the
based on titles that
teaching during the
zones
curriculum
competences
derived from different
learning procedure
Skills competences:
and the activities that are
sections (position, tools,
→Diagnostic and final
Numerous skills are
embedded in the 6th
theme, theories, terms,
evaluation happens
mentioned in the
grade book. Earthquakes
skills). Teachers must
progressively according
curriculum. Teachers
are only briefly
take into consideration
to specific criteria
choose skills, attitudes
mentioned in a chapter
the success indicators of
Examples of means of
and behaviors they want
about Japan without the
the national geography
evaluation:
direct involvement with
curriculum. Skills are the to develop.
-observation
Skill
competence
the
subject.
guide for the
-creation/comparison/
example:
organization of the
understanding of
-Handle digital globe and 7th grade
activities.
thematic maps
maps
A
chapter
referring
to
Example (earthquakes):
-portfolio
natural disasters and
Position: East Asia
-self assessment
7th grade
dangers (e.g.
Tools: Small scale maps,
-diagnostic tests
Concept competences:
earthquakes, tsunamis,
photographs, videos
-distinguish a natural
interaction between
Theme: Geology
The success indicators of
hazard from a natural
disasters), definition of
Theories: Tectonic
the national geography
disaster
basic terms describing an
processes
curriculum provide the
-recognize and name
earthquake (magnitude,
Terms: Tectonic plates,
context of evaluation
natural
hazards
and
epicenter,
depth,
seismic
earthquakes
→Formative assessment
disasters that threaten
waves) and information
Skills: Influence zone,
of
the achievement of the
and affect the planet
about EMΑΚ (Special
relationships, district
lesson/s competences
-mention and describe
response unit for
(skills, concepts) and
ways to deal with
disasters)
Teachers must take into
teaching during the
consideration the success emergency situations in
learning procedure.
8th grade
indicators of the national personal, local and
national level
Small thematic chapters
geography curriculum.
→Diagnostic and final
-criticize the power of
that refer to:
Skills (Geo–literacy,
evaluation happens
media to choose and
-structure of Earth
epistemological
progressively according
present natural disasters -description of tectonic
adequacy) are the guide
to specific criteria
plates movements
for choosing a teaching
Examples of means of
8th grade
-creation of Cyprus
approach and practices
evaluation:
No specific concept
-types of stones
that define classroom
-observation
competences
were
With
gap
filling
exercises
organization, tools and
-creation/comparison/
and closed questions
teacher and student role. written for the 8th grade
understanding of
since the chapters
after each chapter
Examples of teaching
thematic maps
regarding
the
practices:
-portfolio
morphology and geology
-exploratory learning
-self assessment
of Cyprus are no longer
-problem-solving
-diagnostic tests
part of the school
learning
curriculum due to a
-collaborative learning
reduction in the teaching
(constructivism)
hours of the subject.
-investigations
-field research
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Link to national curriculum of Greece
Domain:

Geography/Geology (for Primary and Junior high school/Gymnasium), Physics (for High
school/Lyceum)
Sub –
Geology (for Primary and Junior high school/Gymnasium), Physics (Motion and Velocity,
domain:
Waves)
School level: Primary school,
Age: 6 – 12 (Primary school),
Grades: 6th grade,
Junior high school/Gymnasium,
12 – 15 (Junior high
1st and 2nd grade,
High school/Lyceum
school/Gymnasium),
1st grade
15 – 18 (High school/Lyceum)
Teaching Approach
Investigations with the
use of multimedia and
tools including maps,
satellite photographs,
computer simulations
and animations that are
demonstrated and taught
to students, used and
manipulated or made by
students.
Traditional lessons of
expository instruction by
teachers may be
complemented by handson activities for students
within the school
classroom and regular
time-schedule or out-ofschool activities such as a
field trip or visit to a
natural history or
geology museum
Example (earthquakes):
Position: Mediterranean
area
Tools: scale maps in
paper or electronic
format displayed by
projector, other
multimedia resources
like photographs, videos
Theme: Geology and
Geography
Theories: Tectonic
processes
Terms: Tectonic plates,
earthquakes, seismicity,
volcanic activity
Teachers take into
consideration the
learning success
indicators of the national
geography curriculum.
Students skills developed
include geo–literacy, geospatial thinking,
awareness of natural
phenomena and their
impact. Teachers choose

Competences of
curriculum units
Primary school, 6th
grade
Junior high
school/Gymnasium, 1st
and 2nd grade
Concept competences:
-Explain that the Earth's
crust consists of a
number of tectonic plates
-Explain what an
earthquake is
-Conclude from maps
that the boundaries of
tectonic plates are
associated with seismic
zones
-Natural phenomena and
impact
Skills competences:

Types of activities
Example of related
activities:
-students make thematic
projects
-school or classroom visit
to a natural history or
geology museum
-identification of
different types of stones
and their origin
-creation of our country’s
landscape, mountains,
islands etc.
-earthquake awareness
day, what do we do in
case of an earthquake, video or documentary
movie presentation
discussion and reflection

-Handle scale maps and
globe
-distinguish a natural
hazard from a natural
disaster
-recognize and name
natural hazards and
disasters that threaten
and affect the planet
-explain what their
impact to society, to
ecosystems etc. is
-mention and describe
ways to deal with
emergency situations in
individual, local and
national level
High school, 1st grade
At high-school level
Geology and Geography
subjects are not in the
science curriculum.
However, the study of
the theme of earthquakes
gives a lot of
opportunities for
interdisciplinary
teaching and learning

Example of related
activities:
-students make thematic
projects related to
earthquakes.
-students collect and
analyze earthquake data
from online repositories
or seismometers
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Evaluation
The national
science/geography
curriculum describes the
general framework of
student assessment and
evaluation of the learning
procedure. It includes
formative assessment,
diagnostic evaluation
and monitoring, and final
evaluation
Examples of means of
evaluation:
-questioning and
observation
-creation/comparison/
understanding of
thematic maps
-diagnostic tests
-interim and final exams,
summative assessment

teaching approach and
practices for classroom
organization, activities,
tools and students’ role
taking into account
available curriculum
flexibility with respect to
time and resources
Examples of teaching
practices:
-exploratory learning
-investigations and field
research
-collaborative and
inquiry learning

within the subjects of
Physics and
Mathematics/ Geometry/
Statistics. In particular
earthquakes, their
creation and
propagation, can be
related to the concepts of
Motion and Velocity,
Waves and their
Propagation,
Triangulation etc.
Within this context
Concept competences:
-What is an earthquake
and how do we measure
its parameters
-What is seismic wave
-Natural phenomena,
natural disasters and
impact. How to protect
from, how to react to
Skills competences:

-students make a video
or presentation related
to recent earthquakes in
the country or around
the world and their
impact to society and the
environment (e.g.
destruction of the
Fukushima nuclear
reactor, impact of
tsunamis etc)

-Handle and understand
scientific data
-operation of a scientific
instrument
-collection and analysis
of data, scientific inquiry,
make hypothesis, do
investigation and
research, conclude from
evidence
-increased awareness
about natural disasters,
threats and risks and
impact
-in case of assignment of
project work to groups of
students, skills of
collaboration,
communication,
presentation
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Link to national curriculum of Italy
Domain:
Science, physics
Sub –
Earth science
domain:
School level: High school
Teaching Approach
The study of seismology
is taken on more or less
in depth depending on
the curricular
background of the
teacher. In general, it is
less significant than
chemistry or biology as
well as laboratory
experimental activities.
Several Italian teachers
in science attend training
and teaching experiences
about non formal
education of seismology
in the framework of
related educational
projects and in this case
maybe their students are
involved in experimental
experiences

Age: 14 - 18

Grades: 9th - 13th grade

Competences of
curriculum units
Concept competences:
- Earthquake definition
-Where and why
earthquakes occur
(earthquakes
distribution on Earth’s
surface, relationships
between earthquakes
and tectonic plates etc.)
-How earthquakes are
generated (focal
mechanism, mechanical
behavior of rocks, kinds
of faults, typologies of
seismic waves and their
propagation).
-How to record an
earthquake: devices and
data.
-Seismographs, mean
and interpretation
(pattern and duration
depending on distance
and magnitude etc.)

Types of activities
-Frontal lesson and
consequential study on
textbooks.
-Some laboratorial
experiences can be
applied if the teacher is
particularly interested to
seismology (because of
background, interest or
training project
attendance). In this case
students can be involved
in such activities like the
ones envisaging the use
of ICT exploiting
resources and data
available online or even
the assembly of technical
devices such as
educational
seismographs. However,
these cases can be still
considered as exceptions.

-Measure of earthquakes
(intensity MCS,
magnitude and
momentum magnitude)
-Seismic risk with a
particular focus on
Italian territory,
earthquakes forecast and
prediction
-Direct effects of
earthquakes (ground
shaking and buildings
fall), indirect effects
(tsunamis, landslides,
liquefaction of sands,
etc.).
Skills Competences:
-To know what an
earthquake is and
contextualize these
phenomena in the wider
framework of Earth’s
crust dynamics
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Evaluation
According to the
program indications in
science by the Italian
Ministry of Education,
students should attend
periodical evaluation
tests.
The main Italian school
publishers provide
teachers with thematic
test models in curricular
subjects

-To know the means of
such Earthquakes related
definitions as different
kinds of fault, different
ground motions, direct
and indirect effects of an
earthquakes, etc.
-To know the main tools
and devices aimed to get
seismic data and their
working, and be able to
interpret, at least in a
descriptive way, these
data
-To be aware of seismic
risk, with a particular
focus on the risk in the
territory where they live,
and of a correct behavior
in case of earthquakes
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Link to national curriculum of Turkey
Domain:
Sub –
domain:

Science
Physical Events

School level: Secondary school
Teaching Approach

Age: 13 - 14

Competences of
curriculum units

The planning and
application of lessons are
based on learning
environments in which
the students are active
and the teachers are
facilitators. For
meaningful and
permanent learning of
the information in the
field of science, in-class
and out of school
learning environments
are designed according
to inquiry-based learning
strategy for students. In
this regard informal
learning environments
like science, art and
archeology museums,
zoos, natural
environments are also
used.

Competences:

The process of research
and questioning is not
only regarded as
exploration and
experiment but also the
as process of explaining
and creating arguments.
In short, the students
create the information in
their own minds by
practicing-experiencingthinking like scientists.
Teachers allow their
students to take part in
dialogues through which
they can articulate their
ideas, support their
thoughts with different
justifications, and
develop opposite
dissertations to refute
their friends’ theses. In
discussions, students
present their claims with
justifications which they
create through valid data.
Teachers take the role of
guiding directors in these
written or verbal

-state that not only fault
lines but also volcanic
eruptions cause
earthquakes;

-define general concepts
on seismology such as
seismologist, aftershock,
foreshock, intensity of
earthquake, fault line,
fault line break,
earthquake zone;
-describe that seismology
is a science field and the
scientist working in this
field is called
seismologist;
-make a connection
between Turkey’s
earthquake zones and
fault lines;
-argue about reasons of
earthquake and
emergent adverse
outcomes;

Types of activities
Example of related
activities:
-Reading the news on the
newspapers and internet
about the big
earthquakes in Turkey in
the classroom.
-Watching a movie of
how earthquakes happen
- Using play dough to
demonstrate plate
movements
-Students are given an
investigation to search
what can be done before,
during and after
earthquakes and then
explain these
precautions in the
classroom.

-discuss precautions
against the risk of
earthquake, and things to
be done during an
earthquake.
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Grades: grade 8
Evaluation
In the science
curriculum, an
assessment approach
which serves for the
intention of monitoring
and directing students in
the process, identifying
learning difficulties and
elimination of them,
supporting meaningful
and permanent learning
by providing continuous
feedback has been
adopted. Having a
meaning of the numerical
values obtained in the
result, the monitoring of
student progress and the
direction of the student
according to this
progress are among the
important principles of
the curriculum.
The point of view based
on assessment depends
on the assessment
understanding of
evaluating the process as
well as product; so it is
suggested that together
with the learning
outcome, the
performance of the
student should be
assessed at the end of the
process. It is also
suggested that
complementary
assessment tools and
techniques should be
used since the numerical
values obtained through
traditional assessment
tools do not have a
meaning alone.
By the use of
complementary
assessment tools and
techniques process
oriented assessment
approach is emphasized.
Self-assessment and peer
assessment approaches
by which the student has

discussions that have
opposite theses.

the chance of evaluating
himself and his friend are
adopted. Also,
technology is used in
order to monitor and
assess the learning
process of students and
their performance at the
end of this process.
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