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SCHOOLS STUDY EARTHQUAKES

“Schools Study Earthquakes” (SSE) - ID code:
2015-1-ELO1-KA201-013966, is a project de-
veloped in the framework of Erasmus+ pro-
gramme - K2 Key Action “Cooperation for In-
novation and the Exchange of Good Practices”.
The project started in September 2015 and
will finish in August 2017 involving six differ-
ent organizations from five different European
countries. It focuses on the study in the reality
of classroom practice of a physical phenome-
non with great societal impact and proposes
pedagogical practices based on inquiry-based
methods that are more effective in science ed-
ucation. The objective of this combination is
on one hand to increase youngsters’ interest
in science, on how science is made and how
it affects every-day life, and on the other to
stimulate teachers’ motivation on up-taking
innovative teaching methods, subjects and
practices to enrich and renew the science cur-
riculum. SSE project also provides increased
opportunities for cooperation and collabora-
tion between schools across different areas
and countries and encourage relationships
between stakeholders of both formal and in-
formal education.

This guide would resume the main steps cov-
ered by the project from its beginning as well
as the most significant results gathered so
far, and then represents a reference point to
the teachers in physics and science, as well as
to everybody who would exploit the educa-
tional resources developed in the framework

1. Introduction

of SSE. The guide is divided into three main
parts: the first part briefly outlines the gener-
al features of the project, the members of the
consortium and the main educational prod-
ucts developed in its framework; the second
outlines the most significant actions carried
out and the results achieved in its implemen-
tation phases in each country; the third part
is a report describing in detail the evaluation
process and the related results gathered by
each partner organization.

1.1. General

Science and education play a key role in every-
body’s life. Thanks to scientific and technologi-
cal advances that many aspects of our life, such
as entertainment and health, have improved
dramatically over the last twenty years. Scien-
tific discoveries have already changed and will
continue to change our life styles with some
profound effects on society. The world has nev-
er been so complex, and understanding what
is happening, knowing how to choose and use
technology, and gaining an understanding of
scientific facts help to make informed deci-
sions. Over the years scientific and technolog-
ical discoveries have increasingly shaped our
daily lives, it is also fair to say that people can
influence the work of scientists and engineers
by taking decisions that will have an impact
on future social structures and environmental
choices. Thus, the publication The Next Genera-
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tion Science Standards, developed by 26 Amer-
ican states, reads: “Science is also a key to the
United States’ ability to continue to innovate,
retain the role of leader of the global economy

1

and create future employment opportunities'

If Europe intends to make technological ad-
vances as well, improve the quality of life of
its citizens and compete at the global level,
its students must have a solid scientific edu-
cation in preparation for their university stud-
ies and careers. On the contrary, however, the
percentage of scientific graduates is falling.
“The resulting lack of skills in these sectors
is now perceived as a threat for the current
economies, based on technology and science.
Therefore, the majority of European coun-
tries have taken the increase in the number of
graduate students in math, science and tech-
nology as one of their priorities (Eurydice-EA-
CEA, 2012)" All the measures that may help to
increase students’ motivation to learn about
science, math and technology are necessary
actions to take. Yet few of these countries
have developed national strategies to elevate
the scientific profile and are instead contin-
uing to endorse non-systemic programs and
initiatives.

The enhancement of teachers’ competences is
also regarded as a key factor in the strategies
that can be deployed in order to strengthen
scientific education. And the enhancement
of teachers' training is among the first actions
taken by those European countries that pursue
a national strategic framework aimed at the
promotion of scientific education. In Europe,
education authorities provide specific and con-
stant training activities for teachers. “School
partnership, associations, science centres and
similar institutions contribute to teachers’ in-
formal training” (ibid.). In most of these coun-
tries, the knowledge and ability to teach sci-
entific courses are considered to be the most
important skills in teacher training.

1. Achieve, Inc. on behalf of the Twenty-six States and
Partners that collaborated on the NGSS (2013).

School associations in partnership with uni-
versities, research institutes, museums and
science centres are widespread in Europe.
This cooperation can be extremely diverse - in
terms of the partners involved, the way they
are structured and the geographical areas they
cover - however they all pursue at least one of
the following objectives: promoting scientif-
ic culture, understanding what science is for,
strengthening scientific education, increas-
ing work in the scientific field. “The science
centres share one or more of the afore-men-
tioned objectives and contribute towards the
improvement of scientific education by pro-
viding students with activities that go beyond
those usually offered in schools. Two thirds of
the European countries under review declare
to have scientific centres at the national level”
(EurydiceEACEA, 2011).

But how do we teach science in school? Al-
most anywhere in Europe, science is taught as
a complementary subject throughout prima-
ry school education. However, in most coun-
tries this approach only lasts until the first two
years of lower secondary education. After-
wards, science education is divided in differ-
ent subjects like biology, chemistry and phys-
ics. Moreover, while most European countries
recommend that scientific education should
be put in context and in relation to contem-
porary society and its issues, traditional teach-
ing methods are still prevailing. Therefore,
traditional teaching can be combined with
active and participatory approaches based on
inquiry processes (IBSE, Inquiry-Based Science
Education) aimed to make science teaching
and learning more effective.

Starting from the statements exposed above,
the SSE project assumes a significant value
also considering the heterogeneous features
of its partner organizations whose activities
range from research in Geophysics and Sci-
ence Education, to formal and non-formal ed-
ucation, communication and dissemination in
science, etc. This wide range of expertise has
represented an advantage to ensure the best
development of the actions expected by the
project.
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1.2, Non-formal
education in seismology

Since the 1990s, the widespread availability of
ICTs has implicated the development of several
projects aimed at the non-formal teaching of
seismology. These projects were mainly based
on the sharing in network of seismic data de-
tected by digitally controlled seismographs,
usually located in schools establishments. Be-
low are mentioned some of these projects,
many of which are still underway thanks to the
positive feedback they have received in the
school world: “PE.PP" and “Seismographs in
Schools” in the US; “Sismos a I'école” in France;
“UK School Seismology” in the United King-
dom; “Seismology in Schools” in Ireland; “Edu-
Seis”and “Sismoscholar”in Italy.

In this regard, it is worth highlighting some
of the reasons which, in our opinion, are the
source of this success: firstly, the disquieting
suggestion that a natural phenomenon such
as an earthquake exercises on the public opin-
ion and the consequential widespread desire
to deepen therational knowledge about them;
moreover the so-called “transversal” aspect of
the subject on a variety of disciplines rang-
ing from Earth's sciences to the mechanics of
elastic bodies, then passing on the disciplines
related to the technology of seismic devices
(mechanical, electromagnetic, electronics),
finally reaching issues of more explicit social
interest such as civil protection and seismic

prevention. These aspects entail the employ-
ment of different competences highlighting
therefore the effective educational value of
this subject. Finally seismic data acquired in
digital format and distributed on the internet
are real experimental data and can be studied
qualitatively and quantitatively by students
and teachers with a positive didactic relapse
analogous to that derived from any laboratory
activity that involves the direct development
of real experimental experiences such as the
reproduction of a chemical reaction in the re-
spect of the right stoichiometric proportions,
or of a mechanical experiment using appropri-
ate execution and measurement procedures.

In this context the Erasmus+ project “Schools
Study Earthquakes” is characterized by signif-
icant advantageous features due to both the
experience already gathered from the projects
described above and the fact that it is the first
one involving as partners all organizations
coming from countries of south-eastern Eu-
rope, each of them characterized by a remarka-
ble seismic risk .

Moreover the features of partner organizations
are heterogeneous ranging their missions from
research in Geophysics and Science Education,
to formal and non-formal education, commu-
nication and dissemination in science, etc. This
wide range of expertise has represented an ad-
vantage to ensure the best development of the
actions expected by the project.






SCHOOLS STUDY EARTHQUAKES

2.1. Consortium of partners

The SSE consortium is composed by six differ-
ent partners coming respectively from Greece,
Cyprus, Bulgaria, Turkey and Italy. Since the
beginning of the project the consortium has
established a management strategy in order to
assure in-time delivery of best-quality project
outcomes according to the work plan and with-
in budget, effectively addressing any organiza-
tional and operational issues that may arise,
and maintaining a close coordination with the
European Commission.

Partners have continuously provided their in-
put to all project phases, which have culminat-
ed the necessary cross-links between theory
and practice and improve the quality assurance
of the work agenda. As Project Coordinator, the
National Observatory of the Athens has pro-
vided a hub for advice, contact and guidance
as required, sharing insights and knowledge
with all the consortium partners. The coordi-
nator has, thus, monitored closely the progress
of each deliverable in general and the work of
each Project Activity in particular, overseeing
and supporting the activities involved in the
whole project.

2. General features

3 ] T iy : ‘
Below are listed the partners of the consortium
and are described their main tasks in the in the

framework of the project:

National Observatory of Athens, Greece
(NOA)

The National Observatory of Athens (NOA) -
the project coordinator - was established in
1842 by the Vienna-based national benefactor
George Sinas. It carries out state-of-the-art ba-
sic and applied research in collaboration with
other world-leading research centers. The ac-
tivities of NOA are organized in 3 institutes
staffed with high quality scientific, research
and technical personnel: the Institute of As-
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tronomy, Astrophysics, Space Applications
and Remote Sensing, the Institute of Environ-
mental Research and Sustainable Develop-
ment, and the Institute of Geodynamics. NOA's
research activities are focused on the terrestri-
al interior, the atmospheric environment and
Space, from the interplanetary medium to
the astronomical Universe. Basic and applied
research is conducted by using observational
data from hundreds of ground based stations
and several modern space probes. The Centre,
with its rich scientific outcomes and activities,
is linked to entrepreneurship, culture, educa-
tion and the popularization of science. NOA
offers critical social services, such as a daily
monitoring of seismicity and issuing earth-
quake alerts to the Greek State Authorities on
a 24/7 basis, weather forecasting, forest fires
monitoring, ionospheric activity recording,
continuation of a 150 years long climatic da-
taset and operation of one of the largest Euro-
pean telescopes. It also provides the national
gate to the European Space Agency. The re-
search centre has also an important contribu-
tion to public outreach via its popular visitor’s
centers at Penteli, Thission and the Geoastro-
physics Museum. The Institute of Geodynam-
ics (1.G) is one of the oldest Institutes in Greece
operating continuously since 1893. In 1897
the first seismograph was installed in Athens
and in 1899 the first seismic network started
to operate. Since then, systematic and de-
tailed seismic observations started for the re-
gion extending from 34B° to 42B° N and 19B°
to 30B° E. The location of the Head Office of 1.G
is on the hill of Nymphs, opposite to Acropolis,
at the center of Athens. It is the main center
in Greece, for the continuous monitor of the
seismicity of the country and reporting to na-
tional and international authorities. Moreover
Institute’s aim is the study and research in the
fields of: seismology, physics of the earth»s
interior, geophysics, plate tectonics, volcano-
logy and geothermy, neotectonics, tsunamis,
seismotectonics and Engineering Seismology.
Main tasks of I.G are collection and processing
of various seismological - geophysical param-
eters, the elaboration of research projects and
relevant studies, the training and services pro-
vided to third bodies. The contribution of .G

to the Higher Education is also strong. A lot of
undergraduate, postgraduate and PhD the-
ses have been carried out at the Institute. .G
collaborates with Universities and Research
Centers in Greece and abroad in order to carry
out scientific research on various seismologi-
cal and geophysical themes. The .G operates
around the clock, 365 days a year and has also
a crucial mission to inform the Government,
the General Secretariat of Civil Protection, the
Earthquake Planning and Protection Organi-
zation (E.P.P.O) and the Public about the seis-
mic activity of Greece.

Ellinogermaniki Agogi, Greece (EA)

Ellinogermaniki Agogi (EA) is an educational
organization of private law, officially recog-
nized by the Greek state. It is an institutional
member of EDEN (European Distance Educa-
tion Network), of STEDE (Science Teacher Edu-
cation Development in Europe) network and of
ECSITE (European Network of Science Centres
and Museums) network. EA was the first Greek
educational organization, which applied Open
Distance Learning in secondary level education
in the year of 1993. Since 1998, the organiza-
tion has established a devoted department, the
Research and Development (R&D) Department
for the design, development and implemen-
tation of the research activities in education,
expanding the collaboration with Universities
and pedagogical Institutions across Europe.
The R&D Department acts as interface between
the pedagogical research, the technological
innovation and the school community. The
work of the R&D department which currently
employs 18 full time researchers (10 with PhD,
8 at MSc level) focuses on the following are-
as: a) the development of methodologies and
empirical research to investigate processes of
learning and knowledge acquisition in various
subject-matter areas (physics, mathematics,
biology, history, etc); b) the collaboration with
computer science departments and artificial
intelligence labs for the development of com-
putational models and Al learning systems; c)
the collaboration with Universities and private
companies for the development and testing
of educational software; and d) the design of
technology supported learning environments.
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During the last years the R&D department has
coordinated and supported the participation
of EA in more than 100 European (eContent-
Plus, ICT-PSP, SiS and e-Infrastructures in FP7;
ICT in FP6; IST in FP5; LLP-ACT, Socrates, Leon-
ardo da Vinci) and National projects. In most of
them, the main role of the research group is the
design of technology-enhanced educational
and learning activities, development of inno-
vative teaching methodologies and practices
in science education, the implementation of
the proposed activities in real school environ-
ments at national and international level, the
organisation of international summer courses
for science teacher trainings. EA is the leading
partner for the implementation in schools the
largescale FP7 projects “Inspiring Science Edu-
cation’, “Global Online Science Labs for Inquiry
Learning at School’, “Ark of Inquiry: Inquiry
Awards for Youth over Europe” which involve
thousands of secondary education schools
from various countries around Europe.

University of Cyprus,

Department of Education, Cyprus (UCY)

The Research in Science and Technology Ed-
ucation Group (ReSciTEG) of the University
of Cyprus conducts a co-ordinated program
of research, curriculum development and in-
struction. The group includes faculty, research
associates, post-doctoral students and grad-
uate students (both at the Master’s and PhD
level). The director of ReSciTEG is Dr. Zachari-
as C. Zacharia. The ReSciTEG members have a
lot of experience with designing STEM orient-
ed curriculum and with designing and imple-
menting online inquiry oriented environments
for science teaching and learning purposes.
Additionally, the ReSciTEG members have a lot
of experience with evaluating skills related to
the cognitive and affective domain. The group
is taking a leadership role in the efforts of the
Ministry of Education of Cyprus to implement
its eLearning strategy through a series of pro-
jects including topics such as designing multi-
media environments for science teaching and
learning. ReSciTEG's work has received contin-
uous financial support over the years from the
Cyprus Research Promotion Foundation and
theEuropean Commission (through various

programs e.g., IST, Science and Society, FP 7).
Finally, the ReSciTEG members have published
papers related to all these research projects in
many major journals (e.g., Science, Cognition
and Instruction, Learning and Instruction, Jour-
nal of Research in Science Teaching).

Bahcesehir Egitim Kurumlari

Anonim Sirketi, Turkey (BEKAS)

BEKAS was founded with the mission of pro-
viding of the highest and most contemporary
education, while always holding dear the prin-
ciple of equality of opportunity began provid-
ing education at its site in the Istanbul suburb
of Bahl'seEuehir. BEKAS decided to expand op-
erations to incorporate educational activities
in the Anatolian part of Turkey. Bahl'§eEyehir
Collages with its painstakingly-developed cor-
porate structure, both in its existing schools
and those that it will open in future, endeav-
ours to provide the same high quality of ed-
ucation in keeping with its well-established
quality standards. To ensure uniformity of high
standards necessitates involving both admin-
istrators and teachers at each stage of the de-
cision-making process as well as cooperating
closely with our affiliated institutions to ob-
tain support with regard to key related issues.
Bahl'seEyehir College, that in cooperation with
BJK College, provides high-quality education
at its 42 kindergartens, 27 primary schools, 16
high schools and 4 science museums at 25 dif-
ferent provinces, aims to increase the number
of schools to 150 within the next three years
and so reach a total of 350 schools on three
continents by 2023, consequently ensuring a
position for itself as one of the world’slargest,
most successful and respected educational in-
stitutions. Our target is to provide an education
of the highest quality, delivered in state-of-the
art well-equipped educational environments
by a highly-educated and informed, enlight-
ened, contemporary-minded and dynamic ed-
ucational personnel all sharing the same vision
that places priority on the importance of the
acquisition of knowledge and encourages val-
ues of research-mindedness, entrepreneurship
and individual interaction and incentive and
personal creativity. The research personnel for
this project in the school have strong university

11
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research background and European project ex-
periences. The science courses in the school are
taught using Inquiry Based Science Education
methods. The design of the science laboratory
in the school gives students freedom to con-
duct their experiments using open and guid-
ed inquiry. BEKAS is a partner of Ark of Inquiry
Project which is supported by FP7 of European
Union.

Fondazione Idis - Citta della Scienza,

Italy (IDIS)

Fondazione Idis represents a system of excel-
lence in non-formal education in Italy: public
engagement in science, innovation in science
education and the development of innovative
teaching methods are the core of its mission.
Fondazione Idis is officially commissioned by
the ltalian Ministry of Education as training
body in science education. Citta della Scienza
is the science centre of Fondazione Idis and
hosts in its spaces permanent and temporary
exhibitions reserved to relevant scientific sub-
jects. The most of these exhibitions endorse
an interactive and “hands-on” approach, and
are developed in partnership with research
organizations or other museums and science
centres. In 2015 about 100.000 peoples have
visited the spaces of Citta della Scienza and the
70% of them were pupils of all levels. Citta del-
la Scienza is member of the board ECSITE - the
European Network of Science Centres and Mu-
seums — and of ASTC - the Association of Sci-
ence - Technology Centers. Since its origins Cit-
ta della Scienza has been customary in carrying
out non-formal educational activities in basic
sciences (such as physics, biology, biotechnolo-
gy, Earth science, etc.) intended for pupils from
primary to high school. In the last years these
educational initiatives have been extended to
other subjects as robotics, coding, digital fabri-
cation, health education and nutrition. Facilities
includes 8 laboratories equipped for science
and multimedia activities, a web TV, as well as
an extensive system of IT services (cloud com-
puting and Microsoft Learning Room) and the
D.RE.A.M. FabLab also seated in Citta della Sci-
enza. Actually about 1.000 non-formal educa-
tional activities per school year are carried out
in the laboratories of Citta della Scienza involv-

ing about 25.000 school pupils. Moreover Cit-
ta della Scienza proposes training activities in
non-formal education in science intended for
school teachers of all levels.

National Research Network Association,
Bulgaria (NRNA)

The Bulgarian National Research Network
Association (NRN Association or NRNA) is
registered under the Bulgarian Law as a non-
for-profit legal entity carrying out activities
to public benefit. Among its founding mem-
bers are the biggest universities in Bulgaria,
Bulgarian Academy of Sciences, Ministry of
Transport and Communications and ICT De-
velopment Agency. At present the organi-
zation comprises 25 academic members, as
well as the Ministry of Education and Science,
where is registered the official address of op-
eration and associations’ headquarters. The
Association achieves its objectives by the fol-
lowing means: Building up and maintenance
of virtual spaces (Internet portals) for idea and
information exchange among the users of the
research networks, as well as between broad
social groups that use the new information
and communication technologies; Support
and participation in projects and initiatives
for the development of the information tech-
nologies in Bulgaria and abroad; Organiza-
tion of information workshops and trainings
for different social groups, including distance
learning; Supporting the education and qual-
ification of pupils, students and specialists,
working in the field of the information tech-
nologies; Technological, administrative and
financial optimization of the connections of
Bulgarian organizations and individuals of the
scientific, information and cultural spheres to
the research networks; Provision of support to
schools and educational institutions that offer
ICT training; Organization of educational sem-
inars, conferences, symposiums, exhibitions
and other public events dedicated on the
promotion of advanced information technol-
ogies and multimedia information services;
Consulting on technological solutions on ICT
Projects, as well as participation in national
and international initiatives aiming at the ICT
development in the European countries.
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2.2. Materials for teachers

Several supporting materials have been devel-
oped under the guidance and collaboration
of the partners of the consortium to better
address the educational contents of SSE, as
well as to allow the teachers to independently
adopt, adapt and implement the educational
approach of the project.

Pedagogical Framework

This first intellectual output of SSE represents
a tool aimed to better address the educational
contents of the implementation phase. It is an
essential part of the project as it is laying out
the theoretical and practical background with
respect to conceptualization and development
of the learning system. The Department of Edu-
cation of the University of Cyprus has taken on
the role of coordinator for its accomplishment
given considering its particular expertise in sci-
ence education and related research.

As first step, by the end of 2015, under the guid-
ance of UCY each partner has made an investi-
gation about the teaching of Earth’s science in
primary and secondary education according
with the school curricula of the national edu-
cation system in its country. By reviewing the
information provided by representative organ-
izations from each country, the consortium has
underlined the significance and importance of
an inquiry-oriented perspective and approach
to the educational subject, this in order to bet-
ter fit the educational proposal of SSE in the
framework of the school curricula in science.
Moreover, the pedagogical framework sug-
gests some guidelines to make teachers able
to better implement with their classes the pro-
posed lesson plans and in relation to the other

educational opportunities offered by SSE, as
well as to make these activities more appealing
and engaging for students. The final version of
the Pedagogical Framework was finished by
February 2016.

Implementation Guide

Also this intellectual output was developed un-
der the coordination of the Department of Ed-
ucation of UCY with thematic contributions of
the other partners, and was delivered by April
2016. The aim of this output has been the real-
ization of a guide for the participating teach-
ers through which they will be supported on
how to implement the teaching materials (e.g.,
educational scenarios, lesson plans, etc.) and
related equipment (e.g., digital seismographs,
data analysis software, etc.) in their teaching
practice.

The Implementation Guide is divided in three

main parts:

» the overall application, providing general in-
formation to better implement SSE's contents
in schools or to exploit them;

» the educational intervention - this part have
seen the participation of all partners who have
developed the scripts of some illustrative les-
son plans to be implemented in the schools;

- the evaluation of the project — BEKAS has de-
veloped two questionnaires aimed to evalu-
ate how students involved in SSE project face
with education in science at school and how
teachers in science and physics use to carry
out their teaching activity. Both the question-
naires have been reported in the Implemen-
tation Guide. The criteria adopted to develop
these evaluation tools are described in detail
in chapter Evaluation.

13
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2.3. Seismic network

One of the most significant goals achieved in
this project is the establishment and operation
of an educational seismic network. In the frame-
work of past educational projects in seismology
other seismic networks - having their seismom-
eters installed mainly in schools - have been
created around the World and Europe. However,
we have to note and emphasize the fact that the
network established in the framework of SSE is
the first one involving countries of south-east-
ern Europe, each of them marked out by a re-
markable seismic activity and risk. As first step,
the project coordinator has chosen the most
suitable devices to achieve this task considering
several practical issues like low price, reliability,
educational effectiveness, simplicity in use, etc.
The chosen device is the TC1 electromagnetic
seismometers developed specifically for educa-
tional purposes. Beyond the features mentioned
above, these devices can be easily managed by
common PCs and by open source software spe-
cifically designed for educational use.

TC1 seismometer

The TC1 is a simple vertical seismometer ide-
ated and developed by the American engineer
Ted Channel. The version VIII utilized for SSE'’s
seismic network reflects the latest set of modi-
fications since the first version in 2005. It is very
“Kid" friendly and it is made mainly by everyday
materials like a toy slinky spring, magnets, and a
coil. The entire seismic system is composed of this
sensor, a pc computer, and software. It consists

A TCI sensor

of a mass made by a big screw and some applied
magnets hanging from the spring and oscillating
into the coil in case of ground motion. The elec-
tric currency induced in the coil by the motion of
the magnets is converted in digital signal by an
Arduino mainboard.

The natural oscillation period of the system com-
posed by the spring and the mass is less than one
second, but a dumper made by a cupper cylinder
by mean of the so called “Lenz’s effect” makes
the sensor able to effectively oscillate in a wider
range of frequencies.

Particular of the magnets oscillating respectively inside the coil (left) and inside the dumper (right)
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So this sensor does a remarkable job of detect-
ing and recording the vibration caused by earth-
quakes, small and large, from near and far. On
the other hand, it is simple, cheap, and easy to
understand and maintain.

Hence NOA has purchased 10 seismometers
and on June 2016 has provided each partner of
the project with two of them to be hosted and
installed in schools.

The data gathered by the seismometers have
been made available to all partners as well as to
teachers and their students involved in the pro-
ject by means of a sharing software. All the raw
data gathered by the seismic station are also
publicly available on the web site of the project
(http://sse-project.eu/?m=7).

A TC1 seismometer installed in the premises of
Ellinogermaniki Agogi in Athens

The schools in Naples where the travelling TC1 seismometer has been installed during
school year 2016/2017

15
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The network of TC1 seismometers installed in Greece by EA and NOA

The jAmaSeis software is utilized to manage
and administer the seismometers of the SSE
network, as it has been mainly developed for
educational purposes and is compatible for
data acquisition of TC1 seismometers.

jAmasSeis software
jAmasSeis facilitates the study of seismological con-
cepts in school through introductory undergradu-

ate classrooms. Users can obtain and display seis-
mic data in real-time from either a local instrument
or from remote stations. Users can also filter data,
fit a seismogram to travel time curves, triangulate
event epicenters on a globe, estimate event magni-
tudes, and generate images showing seismograms
and corresponding calculations. Users accomplish
these tasks through an interface designed specifi-
cally for educational use.
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Example of a helicorder showing the seismic activity detected on January 18" 2017 by the TC1 seismometer
installed in Citta della Scienza in Naples. This kind of interface allows also low skilled students and teachers to
get an immediate perception of the seismic activity occurring in their location in real time.
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The location of the
epicentre of the
earthquakes Magnitude
6.5 occurred in central
Italy on October 30"
2016 fulfilled exploiting
the data gathered by the
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2.4. Project web site and platform

The website portal of the Schools Study Earth-
quakes project is located at http://sse-project.
eu/ and is designed to serve the basic needs of
the project partners regarding the publicity of
the project, uploading network data gathered
by the SSE ground stations for school usage,
news, publications and educational materials.
There is a special Gallery section designed to
serve as photo archive of the project as well as
digital repository that could host various out-
puts created throughout the project by the
partners and their collaboration.

The portal is created and maintained by the Na-
tional Research Network Association and it also
hosts the profiles of all project partners and de-
scription of their major achievements (http://
sse-project.eu/?m=3). All project participants

A  AbOUTSSE  Projoct Partners  NMews  Gallery  Publications

Joint Staff Training in Athens of the
~Schools Study Earthquakes” project
' to jume X 3090 & et LT Lraking of i . Schooih Shudy

SE) project was Pkl in Athens. The trameng took plice in the

mers of Maborad Observatory of AIPams - Project cocrdnaber tor S5E and

the paticipant were offcil ot of the woole 553 ormortaen
comprisng gatnes from Bulgaria, Cyprus Greeos Laly and Ty,

have their unique login names and passwords
and could create and maintain various resourc-
es within the portal site and there is a complete
tracking of all activities and credentials for var-
ious directories.

On the long run we intend to maintain the por-
tal even after the project formal end and keep
the information and educational materials for
future school use and source of data for teach-
ers and students who are interested in seismol-
ogy and earthquakes.

The Community Support Environment for the SSE
project is based on the Adobe Connect web con-
ferencing application and is also provided by the
National Research Network Association - Bulgar-
ia. Adobe Connect is a web conferencing appli-
cation that enables teachers to deliver engaging
audio, video, and interactive content in an online

Educational Materials  Network Data

A togin

The home page of SSE’s website
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virtual classroom. Classes may be taught live (syn-
chronous presentation) or offered on-demand
(asynchronous presentation). Constant access for
partners and associated schools to the Collabo-
ration tool is provided through the link http://
adobeconnect.mon.bg/sse/. The virtual room is
configured according to the project needs and
the rights and roles of the participants could be
re-configured on the fly each time depending on
the concrete event (project meeting, online ses-
sion, schools demonstration etc.). A comprehen-
sive user guide was also developed by SSE as in-
tellectual output entitled “Collaborative Learning
and Support Environment”.

There is a core group of individuals (project
partners) that are configured with their real

names and roles, while most visitors (like par-
ticipating teachers) could be either configured
on a weekly basis or invited before the event
(they could visit the link above and be accept-
ed as guest by the meeting host whoever he
is at the concrete occasion). Adobe Connect is
primarily used as a synchronous teaching tool,
meaning that participants are simultaneously
connected and can interact with each other
in real time. However, unattended persistent
virtual rooms can also be used to hold course
materials for on-demand retrieval by students
while recorded live sessions could be used at
later stage by anyone that has the shared link
from the meeting host, not to mention the op-
portunity to upload the videos to popular vid-
eo portals such as YouTube, VBox7 etc.

19
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3. Implementation in schools

Each partner involved in the project developed
several lesson plans and educational activities
aimed to non-formal education in earthquakes
and seismology. The contents of these lesson plans
are described in detail in the intellectual output
entitled “Implementation Guide”. One of the most
significant expected steps of SSE has been the im-
plementation of these activities. According to the
project proposal submitted in 2015:“10 schools of
secondary education per participating partner coun-
try (total 50 schools) will be involved in the education-
al activities of the project. In each school at least 2 sci-
ence teachers per school to be actively participating
(total 50 x 2 = 100 teachers) with about 20 students
per teacher (total 100x20=2000 students)".

In general, the involvement of the schools has
been articulated in two consecutive steps:

«Initial and follow-up training meetings and
workshops aimed to let the involved science
teachers to be able to carry out the lesson
plans with their classes;

+The actual implementation of lesson plan in
science classroom settings, carried out by the
participant teachers in collaboration with the
SSE partners in each country.

Moreover each partner organization has un-
dertaken several dissemination actions aimed
to promote the contents and the results of the
project at national and international levels.

The following subsections describe the im-
plementation of the lesson plans as well as
the dissemination actions undertaken in each
country.
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3.1. Greece (Ellinogermaniki Agogi)

3.1.1. Introduction and methodology
Greece, and in general Europe, needs its youth
to be skillful in and enthusiastic for science and
also regard it as potential future career field in
order to guarantee innovation, competiveness
and prosperity in long-term. To ensure this, ini-
tiatives are needed that engage students in in-
teresting and motivating science experiences
within the standard science curriculum or com-
plementary to it. In this context the “Schools
Study Earthquakes” Erasmus+ project (SSE)
focuses on the study of earthquake, a physical
phenomenon with great societal impact, and
proposes pedagogical practices based on in-
quiry-based methods that are more effective
in science education. The general project’s ap-
proach is to offer to teachers and their students
a well-organised set of guides, supporting ma-
terials and ready-to-use example lesson plans
for in-school implementation. Furthermore,
teachers are supported and guided to adopt,
develop and implement their educational sce-
narios, share them with other colleagues and
build a wider community of practitioners that
promotes the best practices and experiences
across country.

Of particular concern was how schools and sci-
ence teachers can be approached initially and
then be further engaged in implementing the
project’s proposed activities in their classrooms.
A well-designed, detailed, clear and systematic
work plan and implementation scheme and
strategy was laid in order to achieve this and
realize an effective and successful dissemina-
tion and diffusion of innovative science teach-
ing methods and practices across schools in
Greece. Two complementary main methods of
approach were devised, a. top-down method
of approach and b. bottom-up method of ap-
proach. These deployed methods of approach
proved successful, as can be seen by the quan-
titative and qualitative results reached which
are discussed in the next sections.

Top-down method of approach: In this ap-
proach we use official channels of communica-
tion to approach and invite teachers or science

principals of schools to project activities such
as introductory seminars, induction and train-
ing workshops etc. In this case we contact the
district’s school counsellor or regional bureau
of education or other equivalent authority and
inform them about the project. An introducto-
ry-informational event is initially arranged and
teachers from the region are invited officially to
attend. Teachers who are interested further in
applying the SSE related activities and meth-
odology in their science classroom are given
further guidance and support material with
educational content (i.e. classroom scenarios
or lesson plans) to start with. If needed addi-
tional events to provide hands-on training and
practicing are organised. In this respect intro-
ductory and focused workshops or seminars
for teachers are organised in collaboration with
the network of Laboratory Centers of Natural
Sciences (EKFE in Greek, EKOE-Epyaotnplakd
Kévtpa Quoikwv EmotAipwv) in Attica-Nea Fil-
adelfia, Lakonia-Sparti, Western Greece-Kefalo-
nia-Arta. Also, a wider dissemination event and
related implementation actions, i.e. national
thematic educational contest for schools, is
communicated officially to all schools of sec-
ondary education from the Ministry of Educa-
tion of Greece. Further details regarding these
actions are presented in the next sections.

Bottom-up method of approach: In this case
we organize in EA informational events and
practice workshops contacting and inviting
directly science teachers from schools in the
local area of Attica or with whom we have col-
laborated in the past in the framework of oth-
er European or national projects in the field
of education, school innovation etc. In this re-
spect not only these already known teachers
are directly informed about the project, but
also through them their network of colleagues.
Within the context of this approach lies the cat-
egory of teachers and schools that were win-
ners of educational contests organized by EA
in the framework of large-scale European pro-
jects, such as “Inspiring Science Education”and
“Open Discovery Space”. The prize of reward
was the installation of an educational seis-
mometer in their schools and their inclusion in
the SSE network.



SCHOOLS STUDY EARTHQUAKES

Deploying simultaneously the above comple-
mentary methods we achieve a highly effective
and sustainable implementation and dissem-
ination of the project’s objectives, outcomes,
methods and practices to a wider audience of
schools, teachers and students in Greece. We
discuss the main results in the following sec-
tions.

3.1.2. Implementation and dissemination of

activities in schools across Greece
The implementation of the SSE project in
Greece took place in two main phases covering
the two consecutive school years of 2015-16
and 2016-17. The effort during the first phase
was primarily focused on informing and en-
gaging teachers across the country. With the
completion of the relevant guides for teachers
(i.e. intellectual outputs “Pedagogical Frame-
work’, “Implementation Guide” and “Seismolo-
gy Handbook”) and the installation of the edu-
cational seismometers a country-wide network
of schools is formed. Teachers therein gradually
implement the SSE proposed lesson plans or
adopt and develop their own educational ac-
tivities or/and utilizing the data recorded with
their school seismometer or other devices of
the installed network. In parallel, seminars and
training workshops for novice or experienced
teachers are organized in schools or in EKFE
in collaboration with the school counsellor or
regional bureau of education or other local
authority, such as the municipality, to facili-
tate and maximize both the dissemination and
sustainable impact of the project. In most cas-
es events in school sites, and in particular the
installation of the educational seismometer,
are also accompanied or followed-up by rele-
vant educational activities for students which
are conducted by EA and NOA staff. Further
to these actions, a thematic educational con-
test, entitled “Build your own seismograph’”, is
launched at national level in 2017 as a major
dissemination event to attract further the inter-
est of the community of schools, teachers and
students across Greece.

In recognition of the significance of the pro-
ject objectives and activities in Greece and the
neighbour countries, SSE received an honoura-

ble distinction by the state according to which
the Schools Study Earthquakes activities are
under the Auspices of H.E. the President of
the Hellenic Republic (To mpdéypappa «Ta
S xoheia MeheToUv Toug ZeloHoUC» TENEI UTIO TNV
Atyida Tng A.E. Tou Npoédpou Tng Anpokpartiag)

In the following we discuss and highlight the
main categories of actions, their importance
and outcomes, namely: training of teachers,
activities for students or/and installation of ed-
ucational seismometers in schools and educa-
tional contest.

3.1.3. Training of teachers

The SSE project greatly encompasses teachers
training needs in a pragmatic way by develop-
ing and offering them a comprehensive set of
guides, with balanced mix of theory and prac-
tice in order to enrich their capacity to uptake
innovative teaching methodologies and prac-
tices. Teachers are key players in the renewal
of education and, among other methods, their
active involvement and participation in inno-
vative projects, networks and trainings allows
them to improve the quality of their teaching,
supports their motivation and stimulates their
morale which then is passed to students and
learners and have long-term implications for
the individuals and for the society.

7

In the framework of SSE a series of induction
and hands-on training seminars were organ-
ized for science teachers of schools in Greece.
The objectives are to introduce teachers to the
project and its general concept, to offer prac-
tice sessions where they will familiarize them-
selves with the pedagogical framework and
educational activities and further to practice
themselves in using the hardware and software
tools in order to be able to exploit its potential
in full in their classrooms. The following train-
ing events were organized:

- in Marathon in July 2016 as part of the inter-
national training programme Inspiring Sci-
ence Education and Developing Geospatial
Thinking Skills with 12 attendee teachers from
Greece

+in EA in November 2016 as part of the con-
ference “Open School for an Open Society”,

23
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24 teachers from Greece participated in the
workshops

«in EA in Jan 2017 as part of the “STEM Youth”
initiative (Epyaotnpia STEM EMpowering
Youth otnv Mepipépeia: Kalvotopia otnv
TOTTIKN Kowvwvia), 20 teachers from schools in
remote areas or islands around the country
participated in day-long workshops

«in EKFE Neas Filadelfias in February 2017, 17
teachers from schools of the local area and of
Eastern Attica participated

- in EKFE Lakonias/Sparti in February 2017, 23
teachers from schools of the region partici-
pated

- in Ilgoumenitsa and Kefalonia in March 2017,
in collaboration with the region’s school
counsellor and bureau of education, about 20
teachers participated

«in Marathon in July 2017 as part of the “Sci-
entix” initiative and the training of its ambas-
sadors, 11 teachers from Greece participated

@ Ark of Inguiry

Inquiry activities
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Figure 1. Highlight from a teacher training workshop
organized in EKFE Lakonias in Sparti.

In total 127 teachers from schools around
Greece were trained comprehensively about all
aspects of the SSE project including its peda-
gogical approach, its support materials, guides
and proposed educational activities. Figure 1
shows a highlight of such workshop, in particu-
lar the one organized in EKFE Lakonias in Sparti.

o
e
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o
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Figure 2. Screenshot of the “Ark of Inquiry” portal showing some of the inquiry activities
related to the study of earthquakes in Greek language.
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In most occasions the workshops were organized
in properly equipped and networked computer
labs where participant teachers practiced directly
the interactive activities/lesson plans of the project
(fig.3). It should be noted that the interactive les-
son plans and proposed classroom implementa-
tion activities related to the study of earthquakes
are also uploaded in the dedicated portal/reposi-
tory of online educational resources of the Europe-
an project “Ark of Inquiry”. They are in English and
in Greek and can be utilized by a large number of
science teachers from Greece and from more than
15 countries around Europe that participate in the
piloting and large-scale implementation phases of
the project. Below, fig.2, is a screenshot of the “Ark
of Inquiry” portal that shows some of the uploaded
activities in Greek language.

3.1.4. Activities for school students

In this category fall all activities which involve
participation of primary or secondary school
students and which are organized or conduct-
ed by EA or/and NOA in the framework of the
project. These include lectures, in-classroom or
in-school activities, demonstration and practice
workshops of using a seismometer and the data
recorded, discussion of protection measures
and actions in case of an earthquake etc. (Under
this category falls also the installation of an ed-
ucational seismometer in a school which is ac-

companied by relevant presentations and activ-
ities for students and teachers. For better clarity
this is discussed in a separate subsection below.)

« EA and NOA participated in the 1st Summer
School of Physics organized by the Munici-
pality of Argostoli in Kefalonia island, which
is one of the regions of Greece with the high-
est seismicity in the country and the whole
Mediterranean area. The summer school was
held in June 2016 and was attended by about
50 advanced high school students from 12
schools of the local area and islands. Staff
members of EA and NOA conducted lectures,
for students and the general public, about
seismology, demonstrated the operation and
analysis of seismometers and gave workshops
with interactive educational activities.

« Similar week-long summer school for ad-
vanced students is also organized in summer
2017 in Lefkada island in collaboration with
the regional school counsellor and the local
educational and municipal authorities.

«In June 2017 EA is organizing a science sum-
mer camp for primary school students, with
about 40 participants, where hands-on work-
shops related to earthquakes are included.

« Throughout the duration of the project, and
specifically during the installation of educa-
tional seismometers in 8 school sites across

N Modveg e Andenonn - Enkraps . Topnipooper Ty Msptetpin

Mimasicivn JAFTROTE vt YAETY (i Tou ST el WSl DyTen masengerney crmy Ebdade. ialngiepnas
T M el Y TRy EARDSN N0, O IRV K EUNEARE EROLY SR
AP Y90 T enSN T BUTAONS 58 A0 AN Tith EETSREOVTIE ST TouS Bamnannus
R O] Tt CTEIIG0E K0 Y |TSSUY 1 ORATTNSETNS 100 el Snmisl

I 3t 10 Ui B0 (aniotuE Topopen SoEnois WeTE va BPSIuT 10 LTEEVID D Suouol

Eacent Esrthauakes in Groscs  {automatic Mecatfons ]

Figure 3. Example of an online
interactive lesson plan in Greek.
Students are guided to follow the
various inquiry stages to acquire
content and concept knowledge on
how earthquakes are located and

to practice themselves the finding of
the epicenter of an earthquake by
analyzing seismograms.
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the country, as listed below, about 16 teach-
ers and 179 students attended the lectures,
presentations and related activities that were
given by EA and/or NOA on each occasion.

In total 319 students from 33 schools across the
country participated in the comprehensive ed-
ucational activities that EA and NOA organized
or participated in the framework of SSE.

Figure 4. Highlight of lecture to high school students in
Avlonari after/during the installation of an educational
seismometer on site.

-
Figure 5. Highlight of in-classroom educational activity where
high school students work with an interactive lesson plan and
learn to find and locate the epicenter of an earthquake.

3.1.5. Network of educational

seismometers in Greece

In the following table, tab.1, are listed the schools
where educational seismometers of type TC1 are
installed. The last column gives an estimate of
the total number of teachers and students that
participated in the relevant educational activities
accompanying the installation of a seismometer
in school. As can be seen on the map, depicted in
figure 6 below, a wide network is established that
is well-covering the main seismogenic areas of
Greece. The seismometers are in continuous op-
eration and record minor and major earthquake
events at local and regional level (characteristic
highlights of recorded seismograms are depicted
in fig.7 and 8).

Table 1: List of schools in Greece where educational seismometers are installed in the framework of the
SSE project. Last two columns indicate the number of teachers and students participating in relevant
educational activities

. . Number of | Number of
Name of School Ovopa xoAeiov Teachers Students
Gymnasium and Lyceum Tupvdoio kat Avkelo 3 37
of Ellinogermaniki Agogi EN\nvoyeppavikic Aywyng, MaArivn ATtikng
Evangeliki School FEA EvayyeAikn ZXohf Zuopvng, ) 13
of Smyrna Néa Zpopvn ATTIKAG
Special Gymnasium Anupooto Eidiko Nupvaoto 2 20
of Thessaloniki ©ecoalovikng
34 Gymnasium . .
of lgoumenitsa 30 lupvdotlo Hyoupevitoag 1 23
2" Lyceum of Sparti 20 levikd AUKelo ZAPTNG 3 15
Lyceum of Avlonari NUkelo Auhwvapiou 2 35
Lyceum-Gymnasium A . ,
of Agnanton Arta lupvaoto - AUkelo Ayvaviwv Aptag 1 15
1%t Lyceum of Argostoli 10 AUkelo ApyooTtohiou Ke@alhovidg 2 21
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Figure 6. Map of Greece
showing the location

of schools where
educational seismometers
are installed.

Figure 7. Characteristic
example of typical
recording from an
educational seismometer
installed in school. It
shows the series of
earthquakes occurred
in loannina region in
October 2016 and as
clearly recorded by the
seismometer located in

EA in Pallini Attica.
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EA PALLINI-GR

NOAATHENS-GR

Figure 8. Highlight

example of the recording

of a major earthquake

in Lesvos island in

June 2017 by the

3.1.6. National thematic educational
contest “Build your own seismograph”

In order to disseminate and promote further

the objectives, practices and outcomes of

the SSE project in the school community of

Greece, EA in collaboration with NOA organize

a thematic educational contest which run at

national level (fig.9). Eligible to participate are

student teams of secondary, both general and

vocational, education. The main goal or chal-

lenge of each team is to build a seismograph,

to elaborate on the principles of operation, to

document the whole procedure, and finally to

make a comprehensive presentation of their

study, work and construction. The evaluation

criteria include:

- Overall quality and completeness of work

« Scientific correctness

- Incorporation of audiovisual material created
by students

« Emphasis in inquiry-based science learning,
problem solving, creativity and collaboration

«Inclusion of students of social or economic
disadvantage and/or special needs

« Emphasis in promoting awareness within the
school or local community of measures of
civic protection and precautionary actions in
case of an earthquake event

The contest is communicated officially to

network of educational
seismometers in various
school sites in Greece and
in other partner countries
of the SSE project.

all schools of secondary education from the
Ministry of Education of Greece (fig.10 below
shows the official announcement document).
Although it run for a relatively short period
(starting date on 1 March and closing on 15
April 2017) the contest quickly attracted the
interest of schools across the country. In total
25 teams with the participation of 147 students
and 39 teachers/supervisors submitted qualify-
ing materials. The full list of participant schools
are tabulated in table 2. Fig.11 shows a map in-
dicating the location of each school, as can be
seen participation is from both urban and rural
or remote areas of the country. Also it should
be emphasized the fact that among the partic-
ipants are both vocational schools and schools
of students of special needs along with gymna-
siums and lyceums of general education.

An evaluation committee from EA and NOA as-
sessed all submitted entries and accompanying
materials of each school team and listed the fi-
nal contest winners. The winner student teams
and their teachers/supervisors were then invit-
ed to receive a commemorative symbolic cer-
tificate and more importantly to present their
work and demonstrate their seismograph in a
ceremony that was hosted at NOA in a historic
building on 5 May 2017 (fig.12). The event was
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Figure 9. Screenshot of the website containing all information related to the thematic educational contest
for schools “Build your own seismograph — @tiaée To 6ik6 oou oelouoypdpo”
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realized with the partial support of the “Ark of
Inquiry” project. The ceremony resembles the
function of a real scientific conference were
different groups of researchers, scientists or
engineers present their work and discuss their
findings, exchange ideas and experiences to-
wards acquiring and advancing knowledge or
providing solutions to problems and challeng-
es. In this way, and throughout their prepara-
tion and work in the framework of the contest,
students experience a comprehensive practical
understanding of how science and technology
advance, increase their interest in related sub-
jects and are motivated to consider them as
potential career paths.

All guidelines, documents/announcements
and final winner teams’ submitted materials
are publicly accessible at http://seismografos.
ea.gr/

Figure 10. Official announcement of the thematic
educational contest that was communicated to all
secondary schools by the Ministry of Education of Greece
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Table 2: List of schools from which student teams entered the contest

‘Ovopa XxoAeiou i Ekmaideutikov Number Number
Name of School or Educational Institution Dooia of of
P Teachers | Students
Gymnasium of Skado Naxos lupvdoto Xkadol Nagou 1 13
1%t Gymnasium of Triandria 1o Tupvacio Tp'lavéplac 2 10
Osgooalovikng
Gymnasium of Agria lupvactio Aypidg 1 3
Lyceum of Evageliki School Smyrnis Mpdtumo levikd Aketo 1 13
EvayyeAikiig ZxoAi¢ Zpupvng
University of Thessaly, Educational Group MNavemotAjuo Oeocahia,
P ”y Vi ExmaueuTikn opdda «TaAwe» yia 4 10
Talos” for secondary school students . . .
pabntég Nupvaciou/Aukeiou
Experimental School of University of Athens nElpG”aTlK,o ZXO)\EK,) 2 6
Mavemotnuiov ABnvwv
Gymnasium and Lyceum of Alonnisos rULlVGGl(;;\/\UK’EIC(KEC Ta&ewc 1 3
OVVioOU

2" Lyceum of Sparti 20 [LE.A. Zndptng 2 4
Gymnasium of Rafina luuvdoio Pagrivag 3 7

1t Gymnasium of Tripoli 1o lupvaoto TpimoAng 1 3

5t Gymnasium of Irakleio Attiki 50 lupvaoto HpakAgiou ATTIKNG 1 8
Intercultural Gymnasium of Evosmos AlamoAiTiopiko Nupvaoio Evdopou 1 7
Special School of Panorama for deaf students E16u<’o Nokeio chp’wv Kat 2 5

Bapnrikowv Mavopdapatog

1t Gymnasium of Corfu 10 Mupvaoio Képkupag 1 5
1**Vocational School of Didymoteicho 1o EMNA.A. Albupoteixou 3 12
Gymnasium of Antirrio luuvaoto Avtippiou 4 16
15tVocational School of Komotini 10 EMA.A. Kopotnvig 3 10
Music School of Chania Mouoiko ZxoAeio Xaviwv 3 15
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3.1.7. Summary and key indicators

In summary, throughout the implementation
phases of the project in Greece, EA in collabora-
tion with NOA organized and conducted series of
implementation and dissemination activities for
teachers and students reaching a large audience
across the country. Following an overall imple-
mentation plan and inclusive strategy, schools,
teachers and students are engaged in the study
of earthquakes which is turned into a central fo-
cus point to facilitate inquiry-based approaches
of science teaching and learning. Furthermore, a

Figure 11. Map of Greece indicating

the location of each school from which
teams of students entered the thematic
educational contest. Participation is from
both main urban, peripheral and rural or
remote areas of the country.

Figure 12. Group photo of the participants
in the ceremony hosted at the National
Observatory of Athens.

country-wide network of educational seismom-
eters installed in schools is established and is in
constant operation recording earthquakes in the
region.

A constant and wide uptake was realized laying
the foundations for successful sustainability and
broader impact that continues well after the offi-
cial end of the project. Below are listed the main
key indicators and actions that are highlighting
the quantitative and qualitative results achieved
in Greece.
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Figure 13. Online folders at the website of the contest containing the material submitted by the winner teams of students.

+ 127 teachers attended the training workshops
organized in the framework of the SSE project.

+ 319 students from 33 schools across the country
participated in the educational activities that we
organized.

+ 25 school teams with the participation of 147
students and 39 teachers/supervisors submit-
ted qualifying materials for entering the nation-
al thematic educational contest “Build your own
seismograph” that we organized in the frame-
work of the SSE project.

+8 educational seismometers are installed in
school sites across Greece establishing an actual
and operational network that is recording con-
tinuously earthquake events in the region.

« Organization with high success, in terms of par-
ticipation, quality of entries, level of engage-
ment and pubilicity, of a national thematic edu-
cational contest for schools, entitled “Build your
own seismograph’, that is planned to be repeat-
ed in the following school years.

+ Organization of a week-long thematic summer

school on the study of earthquakes (held in
Lefkada island in summer 2017) for advanced
secondary school students and in collaboration
with local educational and municipal authorities
that is planned to be repeated in different loca-
tions and regions in the following years.

«The SSE Erasmus+ project developed, realized
and established synergies with major large-scale
European initiatives on education and school
innovation that are co-funded by the Seventh
Framework Programme, namely “Open Discov-
ery Space’, “Inspiring Science Education” and
“Ark of Inquiry”.

+In recognition of the significance of the pro-
ject objectives and activities in Greece and the
neighbour countries, SSE received an honoura-
ble distinction by the state according to which
the Schools Study Earthquakes activities are
under the Auspices of H.E. the President of
the Hellenic Republic (To mpdypauua «Ta
YxoAeia Meletouv Toug ZelopoUE» TENEI UTTO TNV
Atyida tncA.E. Tou MNpoédpou tng Anpokpatiac).
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3.2. Turkey (Bahcesehir Egitim
Kurumlari Anonim Sirketi)

Introduction:

The aim of this report is to show how partici-
pating teachers from primary, secondary and
high schools in Turkey implemented an educa-
tional scenario, lesson plan or activity related to
earthquakes in their classes.

Table 1. Statistical Information about the
SSE-Project in Turkey

Numbers

9 Schools + 1 Science

Number of Schools Museum + 1 University

Number of Teachers | 24

538 Students + 105
University Students

Number of Students

In Turkey, Earth Science concepts are being
taught starting from grade 3 till grade 12
the end of high school. The learning mod-
ules we applied in our classes reinforced
the following standards present in Turkey’s
National Curriculum: the shape and layer by
layer structure of the Earth, the properties
of these layers, the natural phenomenon
of earthquakes, and tsunamis as results of
earthquakes. How to be ready before, dur-
ing and after an earthquake. So our teach-
ers were familiar with this STEM context
already. Our educational approach was In-
quiry based Science Education (IBSE), and
we also applied Engineering Design Process
(EDP) therefore Maths, Science, Engineering
and Technology were practiced during our
lesson plans. 21st century requirements are
directly correlated with STEM education. Al-
most all the qualities the future’s generation
should have, have been practiced during
our lesson activities. The modules support
21st century requirements in the name of
problem solving, creativity, group studies,
collaboration. The teachers (Physics, Ge-
ography, Science, Social studies) decided
which group of students they were going to
work with according to their age and prior
knowledge in the field and prepared their
alternative activities accordingly.

3.2.1. Preparation

There was a training session as an introduction
at the same day the seismometer was installed
to a school and support materials in the form
of alternate lesson plans and activities and
also a detailed presentation summarizing the
earthquake basics were given to the interested
teachers. Teachers in Turkey have either used
the lesson plans we've supplied or made their
own activities. A paper questionnaire was ap-
plied to both the students and teachers to as-
sess the impact of the project before and after
the application of lesson plans.

Seismograph was installed and basic info about
its working principals explained.

3.2.2. Implementation

In primary school, the national standards cover
the basics such as the shape and structure of
the Earth and a very preliminary introduction
to results of these. With the primary school
students in Turkey, we had an introduction to
“Earthquake Engineering”. This learning mod-
ule which can be applied between 6-8 weeks
depending on the depth of one’s studies, teach-
es the basics of earthquakes, civil engineering
in which one can specialize in earthquakes and
the building codes which are the rules to abide
by if one wants to create earthquake resistant
buildings.

Step one in this process was the students to
learn to work in groups. For them to determine
their weaknesses and strengths, we asked
them to build the highest tower they can using
wooden bricks. This process allows for the stu-
dents to assign appropriate roles to everyone
in the group. There are: students responsible
for materials, students who draw the design
ideas / write the results and also students who
makes this design come to life.

Once we observed cooperation among the stu-
dents, the next step was to have an introduc-
tion to earthquake basics. We placed a kiosk
in the main school corridor where the actual
measurement from the seismograph installed
@ the basement could be observed. Mention-
ing the seismic activity, they have been seeing
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on the kiosk in the main hall, we talked about
their experiences about earthquakes.

We made a presentation about earthquakes
and the destruction caused by some of the
most influential ones that happened in Turkey
in the past. A short trip to the basement to see
the earthquake measurement device, the seis-
mograph, was one of the highlights of this step
of our studies as the students came to contact
with an actual real-time measurement device
and saw the earthquake data and asked ques-
tions about the interpretation of this data.

We talked about seismology, seismic waves,
seismograph and Earth’s structure in detail,
and the students also learned about scale and
measurement of earthquakes. The teachers
and the students had a training about how to
act before, during and after an earthquake in
the conference hall by a professional search
and rescue team.

There was a drill, where the students applied
their new-gained knowledge during the earth-
quake signal in class and also during the evacu-
ation after the signal was over.

As the students had already become eager to
discover the properties of an earthquake resist-
ant structure, the following steps were applied
enthusiastically. Our students built building
units, then they formed structures with these
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units. The structures were tested on a shake-ta-
ble that imitated actual earthquakes with a
Richter-like scale of different magnitudes.

Our students observed the kind of damage that
could result from an earthquake so the next step
was to try to improve our buildings and write
building codes for a more earthquake resistant
structure. The overall experience was very satis-
factory. Not only the students learned a lot of new
things about earthquakes but also they had hands
on experience on a real time data measuring de-
vice and they practiced 3D thinking, problem solv-
ing and collaboration during their engineering de-
signs of earthquake resistant buildings. At the end
of our studies, a lot of students were interested in
getting ajob in a STEM field and they became very
compassionate about the infrastructure of a city
and how the structures inside of it were built.

In secondary school, the national standards
about Earth Science become more detailed.
The properties of Earth’s layers are mentioned
in depth the movement of tectonic plates,
boundaries, continental drift and also the re-

sults such as earthquakes and tsunamis are
explained thoroughly. The location of an earth-
quake, the focus, the epicenter, aftershocks, s
waves, p waves and surface waves and Richter
scale are explained. In addition to the activities
applied in primary level, in secondary schools
to increase the level of engagement in stu-
dents during class time, we started with a video
about virtual reality glasses: a new technology
that lets one to experience an earthquake as if
it is happening right now and allows one to be-
come used to the alarming situation.

- DEPREME HAZIRLAYAN SIMULASYON GOZLOGO!
g K T

DEPREME HAZIRLAYAN SIMULASYON GOZLOGO!

After watching the video and having a discussion
about how to act during earthquakes, our stu-
dents worked in groups and created an online Pad-
let page where they shared their questions about
earthquakes, what they wanted to learn and what
interested them the most about this concept.
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They made their own Earthquake Bags and
presented what was inside during class time to
their friends and they also prepared presenta-
tions about the most destructive earthquakes
in Turkey.
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An activity involving the seismic waves (s, p
and surface waves) was applied and students’
knowledge of these concepts were reinforced
with real time seismograph data interpretation.
The working principle of the seismograph was
explained and the effect of seismic waves dur-
ing an earthquake was mentioned.
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The secondary school teachers also wrote their
own lesson plans. One of these plans was about
the Pangea: one major continent made up of all
the ones that exist now. There was also some
interdisciplinary activities where Social Stud-
ies teachers and Science teachers got together
and talked about different aspects (related to
their own field) of earthquakes with their stu-
dents. The end product of this study was earth-
quake brochures prepared by our students.

In high schools, geography and physics teachers
teach about Earth Science. In physics the types
of seismic waves the reasons behind their forma-
tion and their effect are the main focus points. In
geography, drift theory, tectonic plate bounda-
ries and Turkey’s tectonic structure are studied.

The high school teachers in Turkey, in addition
to secondary school activities, talked in more
detail about the installation and working prin-
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ciples of a seismograph. Recent earthquakes in
Turkey measured by the main seismograph has
been shown to engage students in the reality
of this phenomenon.

In the classroom, we used a worksheet to show
how to make data analysis from data obtained
from a seismograph. The waveform and how
the distance of the epicenter to the earthquake
location can be calculated has also been shown
online.

20 Teacher Professional Development Seminars
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3.2.3. Teacher professional development
seminars

Two different teacher professional develop-
ment seminars were conducted in Turkey. One
of them was related to inquiry-based science
education and its implementation in the class-
room settings.

Two days - seminar for IBSE implemented in
Turkey.

During IBSE teacher professional development seminar.

The second phase of the teacher Professional
Development seminar was related to Earth-
quakes, Seismometers, how to use educational
seismometers in the schools. All of the trainings
were conducted in the Bornova Bahcesehir Col-
lege because of the modern infrastructure of
the school, modern science laboratories etc.

During Earthquake teacher professional development
seminar. A group of teachers work on the seismometers

3.2.4. Participation of Dokuz Eylul University
The SSE project activities are now a part of In-
structional Technologies and Material Design
course of Dokuz Eylul University, Faculty of Ed-
ucation, Department of Science Education. This
course is given to 3rd grade of pre-service sci-
ence teachers in Izmir. More than 100 Pre-ser-
vice science teachers used SSE-seismometer
and obtained data as their part of course task.
(Responsible person: Prof.Dr.Bulent Cavas; Num-
ber of university students participated to the SSE
project implementation: 105 Pre-service science
teachers; Dates of training meetings carried out:
4 meetings, 8-15-22 March 2017).
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3.3. Cyprus (University of Cyprus)

3.3.1. Use of educational seismometers

In Cyprus, one seismometer was successfully in-
stalled and operated in the premises of the Uni-
versity of Cyprus for the duration of the project.

The room in which the seismometer was installed and
operated.

The seismometer recorded various small and sig-
nificant seismic events. Some examples are pre-
sented in the images below. All the seismometer
recordings were uploaded on the SSE database
and significant seismic recordings were also up-
loaded in the “Research in Science and Technol-
ogy Education Group (ReSciTEG)” facebook page
(https://www.facebook.com/ReSciTEG/?ref=-
bookmarks).

TRTENT L st iguake in o Phydei

05 017 Theun saAhmisa b b o E i,
Copm. Longan santhgasts L1

BRI A G pradPagim,

TS0 LY fupns Fapias HRBET By SRS O FENIDELZE 31

Examples of seismic events recorded by the educational
seismometer installed in the University of Cyprus.

The second seismometer was used for training
purposes, dissemination events and installa-
tions in schools during teachers’ implementa-
tions. Three schools hosted the seismometer for
minimum one week and implemented lessons
with the use of the seismometer: (1) GYMNA-
SIO ARCHIEPISKOPOU MAKARIOU Il - PLATY,

(2) DIMOTIKO SCHOLEIO ORMIDEIAS 2 and (3)
GYMNASIO AGIAS PARASKEVIS GEROSKIPOU).

F L) i

Students visiting the seismometer during a school break.

Teachers from additional six schools also imple-
mented 1-2 lessons with the use of the seismom-
eter (e.g. presentation of the seismometer, mod-
eling seismic waves, observing seismograms) in
one or more classes of their school. For example,
the students“created” small earthquakes by drop-
ping objects or jumping near the seismometer,
discussed about the recording of the seismome-
ter and what they need to do for the amplitude of
the largest wave to be smaller/bigger (e.g. if they
drop something near the seismometer will the
recording change? How? If they drop something
with less force?). Through these kind of hands-
on activities students were able to understand
how a seismometer operates and the difference
between magnitude and intensity of an earth-
quake. Some of those lessons were implemented
with support from the Cypriot partner (e.g. school
visits, co-teaching, design of lesson plans).

An activity example concerning the use of a seismometer
implemented in the school DIMOTIKO SCHOLEIO
LYKAVITTOU (KA).
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An activity example (modeling of seismic waves) with
the use of the seismometer implemented in the school
DIMOTIKO SCHOLEIO ORMIDEIAS 2.

3.3.2. Development of curriculum materials
Curriculum materials titled “Learning about
earthquakes” were developed in Greek. These
materials aimed to:

(i) assist teachers in the planning and imple-
mentation of inquiry activities for the concept
of earthquakes

(ii) support teachers’ meaningful implementa-
tion of the curriculum materials

(iii) scaffold the procedure followed for install-
ing and monitoring the seismometer

The curriculum materials included paper and
pencil worksheets, a teacher guide and Go-lab
inquiry learning spaces. Support and guidance
concerning the use of these materials was
provided to teachers during the professional
development course and during their school
implementations.

Inquiry Learning Space example published on the Go-lab

platform as part of the curriculum materials provided to

teachers. The lesson is accessible in this link: https://goo.
gl/igewj4.
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The front cover and a paper and pencil worksheet
example of the curriculum materials provided to
teachers.

3.3.3. Professional development course

The professional development course con-
cerning the SSE project lasted three days
(three hours each day) and it was held on
the 3¢, 5% and 7t of October 2016 in the af-
ternoon in the University of Cyprus. An open
invitation was sent to elementary and mid-
dle school teachers regarding the SSE project
with the permission and assistance of science
inspectors and consultants of the Ministry of
Education and Culture of Cyprus. Twenty-one
teachers responded to the call, eleven middle
school geography teachers and ten elemen-
tary school science teachers. The content of
the course was situated in practice and teach-
ers were active participants in the process.
The design of the professional development
course was based on current literature that re-
lates to teachers’ Pedagogical Content Knowl-
edge (PCK). The activities of the professional
development course for each day are listed in
Table 1 below:
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Table 1.

The activities embedded in each day of the professional learning course for the SSE project

Day | Activities

(tectonic plates)

1. Black box activity (http://arkportal.ut.ee/#/inq_act/442)
2. Presentation and elaboration of the inquiry-based learning framework
3. Inquiry — based learning within the concept of earthquakes: Go — Lab Inquiry Learning Space example

epicenter, magnitude etc.)
2.TC-1 Vertical seismometer
3. Activities (paper and pencil work sheets):

b. Finding the magnitude of an earthquake

1. Presentation and discussion of basic concepts (earthquake, tectonic plates, seismic waves, seismogram,

a. Locating the epicenter of an earthquake by using three seismograms

3. Discussion about the objectives of the project

4., Discussion about the school implementations

1. Activities with the use of computer-based tools

a. Seismogram 2K, Google Earth Pro - locating the epicenter of an earthquake

b. WinQuake - finding the magnitude of an earthquake

2. Discussion about students’ alternative ideas about earthquakes and relevant concepts

Day 1 included three activities that aimed
in introducing the theoretical framework of
the SSE project (see Intellectual Output 1:
Pedagogical Framework) to the participating
teachers. The teachers in the first group ac-
tivity had to decide and describe, based on
data, what could be the mechanism inside a
black box. This process followed by the teach-
ers corresponds to the scientific procedure
of scientists when investigating a phenome-
non and it is the desired inquiry experience
and process that can be implemented in a
science lesson to facilitate students under-
standing. During the rest of the activities of
Day 1, teachers were engaged in discussions
about the framework and a lesson example
concerning the tectonic plates’ boundaries
and their relation to earthquakes developed
in the Go-lab platform (www.golabz.eu) was
presented.

Day 2 aimed in familiarizing teachers with
the curriculum materials and content
knowledge regarding the concept of earth-
quakes (e.g. definition and characteristics of
earthquakes, seismic waves, seismic param-

eters). The seismometer was also presented,
as well as real-time recordings of that instru-
ment. The activities that followed were part
of the curriculum materials provided to the
teachers as a form of support for their im-
plementations in schools. During these ac-
tivities, the teachers in groups with the use
of paper and pencil worksheets located the
epicenter and calculated the magnitude of
an earthquake.

The final day (Day 3) included four activities.
In the first group activity, the teachers were
involved in similar activities as Day 2, but
this time with the use of various computer
software (WinQuake, SeisGram2K and Goog-
le Earth Pro) in order to get familiar with the
curriculum materials, with the software and
with the use of seismometer recordings. The
second activity included a presentation re-
garding the alternative ideas of elementary
and middle school students to make teachers
aware of the existence of these ideas and of
the necessity of including them in the learning
process. The rest of Day 3 was spent in discus-
sion concerning the school implementations.
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Examples of the activities and presentations during the professional development course.

3.3.4. School implementations

The twenty-one teachers participating in the
professional development course were obligat-
ed to implement at least one lesson concern-
ing the concept of earthquakes in their school.
Of course, 87% of participating teachers had
little or no experience teaching the concept
of earthquakes and thus, some teachers ex-
pressed having low self-confidence in their
teaching. Thus, all the teachers had the oppor-
tunity to choose one of two levels of support
they wished to have during their school imple-
mentations based on their needs:

1. Provision of the curriculum materials and the

opportunity to install the seismometer in
their school.

2. Provision of the curriculum materials, the op-
portunity to install the seismometer in their
school, on-going cooperation and support
and classroom visits by members of the UCY
research group.

All the SSE schools are presented in Table 2 be-
low. The teachers’schools that selected the sec-
ond level of support are presented with bold in
the table. Overall, minimum 500 students par-
ticipated in activities concerning the concept
of earthquakes.
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Table 2.

The primary and middle schools in which lessons concerning the concept of earthquakes

were implemented by the SSE teachers

Primary schools

Middle schools

* DIMOTIKO SCHOLEIO LYKAVITTOU (KA)

* DIMOTIKO SCHOLEIO LYKAVITTOU (KB)

* DIMOTIKO SCHOLEIO KAMPION -
ETHNOMARTYRA KYPRIANOU

* DIMOTIKO SCHOLEIO ORMIDEIAS 2

* DIMOTIKO SCHOLEIO PYRGON

* DIMOTIKO SCHOLEIO DALIOU 2

* DIMOTIKO SCHOLEIO DEFTERAS PANO

* DIMOTIKO SCHOLEIO PALOURIOTISSAS 1 (KB)

* DIMOTIKO SCHOLEIO AGLANTZIAS 6

* DIMOTIKO SCHOLEIO ALAMPRAS

* GYMNASIO KONSTANTINOUPOLEOS

* GYMNASIO PARALIMNIOU

* GYMNASIO ARCHIEPISKOPOU MAKARIOU III -
PLATY

* GYMNASIO ARCHANGELOU LAKATAMEIAS

* GYMNASIO AGIAS PARASKEVIS GEROSKIPOU

* GYMNASIO PALOURIQOTISSAS & GYMNASIO
DIANELLOU KAI THEODOTOU (2 different
schools, same teacher)

* GYMNASIO LINOPETRAS & GYMNASIO
NEAPOLIS (2 different schools, same teacher)

* GYMNASIO APOSTOLOU PAVLOU

* GYMNASIO KLHROU

* PERIFEREIAKO GYMNASIO KITIOU

* PERIFEREIAKO GYMNASIO PERA CHORIOU -
NISOU

fl
Students model seismic waves and observe the recording
of the seismometer.

3.3.5. Examples of school implementations

DIMOTIKO SCHOLEIO LYKAVITTOU (KA): The
science teacher of this school implemented
three 80 min lessons in two classes and one
40min lesson in five classes. The teacher devel-
oped the materials and implemented lessons
concerning various concepts related to earth-
quakes, for example tectonic plates movement
and boundaries, volcanoes and seismograms.
The teacher then shared the materials and ex-
perienced gained with the rest of the teachers.

One lesson in each class was dedicated in ac-
tivities related to the seismometer (with sup-
port from the UCY research group). During this
lesson, students had the opportunity to model
seismic waves and observe seismograms and
real-time data of the seismometer installed in
the University of Cyprus.
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A paper and pencil worksheet example of the materials
developed by the teacher based on the curriculum
materials provided to all the teachers during the
professional development course.

The science teacher of the school showcases the model of
avolcano she created for presenting it to her students.

DIMOTIKO SCHOLEIO LYKAVITTOU (KB):
The science teacher implemented five lessons

(80min each) in a 6™ grade class concerning
tectonic plates and seismic waves. The first
three lessons were implemented with the
use of an inquiry learning space in the Go-lab
platform which was part of the curriculum
materials provided to the teachers during
the professional development course. During
these lessons, the students worked in pairs
on a computer and investigated the eleva-
tion profile of the tectonic plates boundaries
in relation to their type of movement and
the occurrence of earthquakes. The last two
lessons were devoted in investigating these
concepts further with the use of analogical
models and the introduction to the concept
of seismic waves. The students developed a
lot of interest in the concept of earthquakes
and also decided (on their own initiative) to
participate in a schools’ science festival (Uclan
science festival) in which they presented to
other schools and visitors of the festival the
seismometer and models they created about
tectonic plates boundaries and seismic waves.

Students presenting their models and overall work to
other schools and students in the Uclan science festival.
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Students using analogical models to represent the propagation of seismic waves during their last lesson

about the concept of earthquakes.

DIMOTIKO SCHOLEIO ORMIDEIAS 2: The sci-
ence teacher implemented five lessons (80min
each) in two 5" grade classes. These lessons
concerned the concept of tectonic plates and
seismology in general (what is the science of seis-
mology, what do seismologists do, what a seis-
mometer is and how it works etc.). The seismom-
eter was also installed in the school for a week. An
earthquake occurred during that time and thus,
the teacher had the opportunity to include ac-
tivities concerning real-time seismic data in her
lessons (e.g. searching in databases information
about that earthquake and seismograms from
seismological stations).

GYMNASIO ARCHIEPISKOPOU MAKARIOU Iil
- PLATY: The geography teacher of this school
decided to implement one lesson each week in
five 8th grade classes for six weeks (30 lessons
in total). The main concepts and ideas taught
each week are shown in the Table 3 below. His
lessons and the concepts he decided to teach
were based on the curriculum materials provid-
ed during the professional development course.

Students modeling the seismic waves and observing
the real-time recording of the seismometer.
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Table 3.
The main concepts and ideas chosen by the teacher for each week
No. of week | Main concept Main ideas
1 Tectonic plates The theory of tectonic plates
. Tectonic plates boundaries and movement
2 Tectonic plates .
(transformed, divergent, convergent).
Definition of intensity
3 Intensity Differentiation from magnitude
Mercalli scale
. I The process of locating the epicenter of earthquakes.
Epicenter and seismic L - s . I
4 What are seismic waves, their characteristics and their propagation in
waves s
Earth’s inner layers.
5 Seismometer How a seismometer works

regarding the concept of earthquakes.

Revision of the concepts taught during the prior lessons to prepare for the upcoming test

Two models (inner layers of the Earth and a volcano) developed by the students as part of their non-mandatory
assignment.

The seismometer was also installed in the school
for one week and different group of students each
time visited the seismometer during their breaks.
The teacher also arranged a visit to a seismological
station at the end of his implementations. Further-
more, the teacher decided to assign to students
(non-mandatory assignment) the development
of a model concerning a concept related to earth-
quakes. Two models which were developed by stu-
dents are presented in the pictures beneath.

3.3.6.Lessons learned

The majority of students who had the opportuni-
ty to getinvolved in the SSE project developed in-
terest and eagerness to learn about the concept
of earthquakes and therefore, a lot of SSE teach-

ers devoted more lessons to teach the concept
than they had first planned. Through this process,
students learnt about concepts that they do not
always have the opportunity to learn about, such
as seismology, the inner layers of the Earth, tec-
tonic plates, magnitude/intensity of earthquakes,
epicenter of earthquakes etc. The meaningful im-
plementation of the seismometer in the lessons
was also a success with students, as well as with
the teachers, and a lot of schools organized 40
or 80 minutes lessons for classes that did not ac-
tively participate in the SSE project so that they
can also see and use the instrument. Due to the
impact of the SSE project, the majority of the SSE
teachers expressed their eagerness to participate
in the project the next school year. Furthermore,
due to other dissemination events, a lot of teach-
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ers from other schools also expressed their will-
ingness to participate in the project.

Of course, based on literature and overall class-
room observations, students held a lot of miscon-
ceptions about concepts related to earthquakes
(e.g., earthquakes are a result of human activity,
volcanoes eruptions are the only cause of earth-
quakes, earthquakes occur only in countries with
warm climate, continents and tectonic plates are
the same things, tectonic plates are really deep
into the Earth, tectonic plates do not move) and
thus, due to time restrictions based on the Cypriot
educational curriculum, if a teacher could teach
four lessons about the concept of earthquakes,
addressing these misconceptions was a priori-
ty. Thus, in a lot of teachers’ cases there was not
enough time available for students to adequately
process seismic data. For example, some teachers
did not have enough time for teaching and im-
plementing the process of locating the epicenter
of an earthquake. Also, because of the limited or
lack of access to technology, geography teachers
especially did not have a lot of opportunities to
implement activities concerning the analysis of
seismic data with the use of computer software
or the installation of the seismometer.

3.3.7. Other dissemination events
The Cypriot partners will participate or have al-
ready participated in six events and conferences
(local and international) related to the SSE pro-
ject. During these dissemination events, addi-
tional teachers, schools, students and communi-
ties were informed about the SSE project’s goals
and activities. A list of those events and a brief
description of each event is provided below:

- Participation to the 2" National Conference of
Physics and Teaching of Physics: “Physics in the
modern world” (4-5 February 2017): A twen-
ty-minute presentation in Greek concerning the
SSE project and activities related to the concept
of earthquakes titled “H Ailbaokahia Twv Zelopwv
otn Aesutepofdabuia Ekmaideuon pe Tn Xprion
Texvohoyikwv Epyaleiwv” The participants of
this conference were mostly science teachers
from secondary and primary education.

- Participation to the 10" Greek National Confer-
ence of Physical Sciences and Technology in Ed-
ucation (7 - 9 April 2017): A two-hour workshop

in Greek titled “MaBaivovtag yla Toug GEloPOUC:
ApaoTNPIOTNTEC Kal SIOAKTIKEC TIPAKTIKEC Yia
TN MENETN OEICUOAOYIKWY PAIVOUEVWV” Was im-
plemented concerning activities about the con-
cept of earthquakes. Teacher-students mostly
attended the workshop.

« Participation in the interactive exhibition of the
Mediterranean Science Festival in Limassol, Cy-
prus (27-30 April 2017): During the first two days,
numerous schools of all school levels visited the
booth and participated in small activities with the
use of the seismometer. During the last two days,
mostly families attended the interactive exhibi-
tion and also participated in similar activities.

Moments of the interactive exhibition during the
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Mediterranean Science Festival.

« Implementation of activities concerning the
concept of earthquakes in a Cypriot summer
school (“Kalokaipivo Zyoheio Quolkng”) in
which upper secondary education students
participate (4 July 2017).

Participation in the ESERA conference in Dub-
lin, Ireland (21-25 August 2017): Twenty-min-
ute presentation in English with the title:
“Lessons learned from examining the PCK of
a novice Teacher”. The study presented in this
conference was conducted in the context of
the SSE project and it was part of the thesis
of a M.A. student of the University of Cyprus.
The purpose and main findings of the study
are presented in the last point of the dissemi-

nation events list.

Participation in the interactive exhibition in
the Researchers Evening 2017 in Cyprus (29
September 2017): Information about the edu-
cational seismometer and the SSE project will
be provided to the visitors.

A M.A. student of the University of Cyprus con-
ducted her thesis titled “The Development of
Pedagogical Content Knowledge and its Effect
on Enactment: A Beginning Geography Teach-
er's Case”in the context of the SSE project. The
purpose of this study was to examine in what
extent the Pedagogical Content Knowledge
(PCK) for the teaching of earthquakes of a
beginning secondary geography teacher was
developed (or not) during his enactment of
a series of lessons related to earthquakes in
a period of six weeks in five classroom con-
texts. The PCK model of Magnusson, Krajcik
and Borko (1999) served as the theoretical
underpinning of this study. Curriculum mate-
rials, researcher’s feedback and a short-term
professional development course served as
forms of support for the teacher. Each week,
the teacher implemented the same lesson
in each one of the five classes (30 lessons in
total). The data of the study consisted of an
initial open-ended interview, semi-structured

interviews prior to every week’s lessons, post
semi-structured interviews for each lesson,
non-participant observations and the teach-
er’s initial and revised lesson plans based
on the researcher’s feedback. The data were
analyzed using explanation building and
time-series analysis techniques. Based on the
findings, it appeared that the teacher’s PCK for
the teaching of earthquakes was very limited.
His orientation towards science, which signifi-
cantly affected his instructional decision-mak-
ing, was incongruent with inquiry-oriented
teaching. Evidence from his implementations
demonstrated that his knowledge on action
(about instructional strategies) was devel-
oped, but his knowledge in action (use of that
knowledge) was not developed in the same
extent. As a result, his enactment impeded
students’ development of conceptual under-
standing about earthquakes. Additionally,
it was found that teacher’s unsophisticated
beliefs about teaching and learning affect-
ed his teaching orientations, as he switched
from student-centered approaches that
preached to follow in his initial implementa-
tions to transmissive teaching that was more
compatible with his “comfort zone". Despite
appearing aware of students’ difficulties dur-
ing interviewing him, he never attempted to
structure his lesson designs or implementa-
tions around students’ ideas and used time
as the constraint to account for this failure.
As the teacher moved towards his “comfort
zone’, the recommendations for revising his
developed curriculum materials provided by
the researcher were becoming an increasing
necessity, since they were not aligned with his
beliefs and instructional decisions. This case
study reinforces the necessity for beginning
secondary teachers’ participation in long-
term professional development programs
through which their PCK for both the teaching
of specific science domains and approaching
science teaching through inquiry can be fos-
tered and enhanced.
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3.4. Italy (Fondazione
Idis - Citta della Scienza)

As already said in a previous chapter, Fondazi-
one |dis — Citta della Scienza includes among
its most significant goals the promotion of sci-
entific and technological culture and the wide-
spread public engagement in science.

Hence since its birth Fondazione Idis estab-
lished strong relationships with schools at all
levelsin order to develop innovative education-
al tools and experiences in non-formal science
education. Indeed Fondazione Idis attended
numerous projects in science education both
at both national and international level as lead-
er or in partnership with other organizations.
Moreover Fondazione Idis has founded in 1996
Citta della Scienza, the first science centre es-
tablished in Italy. Hence the implementation
of the educational contents developed in the
framework of SSE has represented a natural
strengthening of the educational mission Fon-
dazione Idis - Citta della Scienza.

3.4.1. Network of educational seismometers
As well as to the other partners of the projects,
the National Observatory of the Athens has de-
livered to Fondazione Idis two TC1 seismome-
ters helpful finalized to the educational tasks of
the projects.

On July 2016 one of them has been installed -
and it is still working- in Citta della Scienza.

Starting from January 2017 up to now, the sec-

ond seismometer has been installed in three

different schools helpful to house it in their lab-

oratory rooms:

- from 18/01/2017 to 9/03/2017, Liceo Scientifi-
co Statale Arturo Labriola of Naples;

- from 9/03/2017 to 21/04/2017, Liceo Scientifi-
co Statale Elio Vittorini of Naples;

- from 21/04/2017, Liceo Scientifico Statale Gal-
ileo Galilei of Naples.

These seismometers have gathered several
useful data and in particular the shocks pro-
duced by the strong earthquakes that have
affected central Italy on August and October
2016, and on January 2017.

During both the teachers training meetings
and the implementation of the lesson plans
(see below), the beneficiaries has been trained
in the use Jamaseis’ software in order to be
able to download and elaborate independently
seismic data from the seismometers temporar-
ily hosted in their schools.

TC1 seismometer installed in the headquarter of Citta
della Scienza
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The schools in Naples
where the travelling TC1
seismometer has been
installed during school
year 2016/2017
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The main earthquake and
the aftershocks occurred
on August 24 2016
destroying the towns of
Amatrice and Accumoliin
central Italy. The shocks
have been recorded by
the TC1 seismometer
installed in Citta della
Scienza
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3.4.2. Phase of implementation

The implementation phase of SSE in Italy has
begun during school year 2015-16 with some
actions following the significant phases repre-
sented by the recognition about the teaching
of Earth’s science in school (01, Pedagogical
Framework) and the development of the first
lesson plan by the end of 2015.

This lesson has been presented to a party of
science teachers in the framework of an aimed
training meeting held on April 5th 2016 (this
meeting is described more in deep in the
subchapter about teachers' training).

Moreover the wider activities of the project
to be implemented during school year 2016-
17 have been presented in the framework of
two relevant events (respectively a science fair
and a school fair both held on October 2016,
see dissemination paragraphs) and briefly dur-
ing some thematic scientific seminars aimed
to high schools held in Citta della Scienza on
spring 2016. All these actions have been aimed
to promote SSE among the schools to involve
them the implementations phase.

The training meeting held in Citta della Scienza on April
5th 2016

=
The location of the science fair Futuro Remoto where the
activities of SSE have been presented on October 2016
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3.4.2.1. Teachers' training

In the framework of SSE several training meet-
ing have been organized for science teachers
in Italy. The objectives were to introduce teach-
ers to the project and its general concept, and
let them became able to carry out the lesson
plans specifically with their classes as well as to
manage the TC1 seismometer if it was installed
in their school or exploit the data gathered by
these devices or available in the database of
SSE’s website to develop independently further
educational experiences.

Overall five teachers’ training meetings have
been carried out by Fondazione Idis everyone
taking place in Citta della Scienza:

5/04/2016 - as already said above, this
meeting was organized to both present the
activities of the project and introduce the
teachers to the educational contents devel-
oped so far. The meeting was carried out by
Luigi Cerri from Fondazione Idis as trainer
and it was attended by six teachers coming
from both secondary, high and vocational
schools;

15/11/2016 - this training has been carried out
in the framework of the second project meet-
ing held in Naples from 14™ to 15" November
taking advantage of the presence of two ex-
perts coming respectively from NOA (Gerasi-
mos Chouliaras, research manager in geophys-
ics) and from EA (Georgios Mavromanolakis,
project manager expert in educational issues).
The meeting has been attended by 29 Italian
teachers working in high, vocational and sec-
ondary schools.

The meeting has been focused on the general
contents of the project (educational contents
of the web based platform; use of the educa-
tional seismometers of the SSE’s network; im-
plementation of the data gathered by the seis-
mic network; etc.);

13/02/2017 - this meeting has been focused
on the contents of the first lesson plan, the
one then carried out by the teachers with their
classes.

A teachers training meeting held on November 15t 2016
in the framework of the second project meeting in Citta
della Scienza in Naples.

Also this meeting has been carried out by Luigi
as trainer and it has been attended by 16 teach-
ers coming respectively from high schools (10
teachers in physics or in science from scientific
high schools), vocational schools (5 teachers)
and secondary schools (one teacher);
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Two different moments of the teachers training meeting
held on February 13" 2017 in Citta della Scienza.

6/03/2017 — As the previous one, also this meeting
has been focused on the contents of the first les-
son plan and it has been carried out by Luigi Cerri.
This meeting has been attended by six teachers in
physics coming from scientific high schools.

6/04/2017 - this training meeting has been car-
ried out in the framework of A Scuola di Scienza
a promotional event organized by De Agostini
- one of the main Italian school books publish-
ers — aimed to science teachers held in Citta
della Scienza. One of these sessions have been
focused on SSE and its lesson plans. This meet-
ing is also mentioned in a further paragraph
among the dissemination actions.

3.4.2.2. Implementation in schools

The lesson plans carried out in Italy during the
school year 2016/2017 have involved 20 class-
es, respectively 16 of them from scientific lyce-

ums and 4 from vocational schools.

We have to remind that one of the lesson plans
developed by the Italian partner in the frame-
work of SSE from 2016 has become parts of its
usual educational offer and then available to
every school class that would to carry out it.
Indeed some of the lessons of the implementa-
tion phase have been carried out in the head-
quarters of the schools if there were available
laboratories or, better, ICT classrooms, while
others have been carried out in the educational
laboratories of Citta della Scienza.

In particular, all the classes involved in the im-
plementation phase have attended the lesson
plan about the localization of the epicenter of
an earthquakes developed by the end of 2015.
This lesson presents several advantageous fea-
tures like for instance the opportunity for the
students to work in team to achieve a common
result, to exploit ICTs, open source software
and scientific data freely available on the web.

The lesson has always been introduced to the
students illustrating them some general topics
like triangulation, the propagation of seismic
waves, the general features of a waveform and
the working of a seismometer. Regarding this
last point, its explanation has been supported
showing directly a TC1 seismometer, its main
components and its working. All the students
attending the lesson plan expressed a positive




SCHOOLS STUDY EARTHQUAKES

e i,

i

Alesson plan held on January 17" 2017 in the laboratory of chemistry of Liceo Scientifico Labriola in Naples (left) and a
lesso plan held on March 9" 2017 in an ICT laboratory in Citta della Scienza with a class of Liceo Scientifico Caccioppoli
of Naples (right)

feedback attributable to their direct involve-
ment in the operative phase, the discovering of
some real phenomena that aren’t usually faced
in deep during the curricular lessons in science
or the opportunity of exploit ICTS in an innova-
tive educational way.

All the lesson plans with classes have been

carried out with the support of an expert from
Fondazione Idis having often not the teachers
in science or in physics a specific background in

Earth’s science.

The table below resumes all the lesson plans
carried out with some additional information

School Date Class Degree | Number of
students
Liceo Scientifico Statale Arturo Labriola di Napoli 17/02/2017 IVB 12t 21
14/03/2017 11} 11t 15
14/03/2017 VG 12t 12
3/05/2017 IVD 12t 17
Liceo Scientifico Statale Elio Vittorini di Napoli 17/03/2017 IVA 12t 17
22/03/2017 VH 13t 17
Liceo Scientifico Statale Renato Caccioppoli di Napoli | 9/03/2017 v 12t 15
9/03/2017 \% 13t 23
Liceo Antonio Fogazzaro di Vicenza 22/03/2017 | IV CU (scientific 12t 23
address)
22/03/2017 V CA (artistic 13t 14
address)
Liceo Scientifico Statale Giuseppe Mercalli di Napoli | 31/03/2017 Vi 13t 19
Istituto Superiore Ninfo di Sessa Aurunca 31/03/2017 IV BT Lab 12t 21
Liceo Scientifico Ettore Majorana di Sessa Aurunca 31/03/2017 IIE 11t 20
Liceo Scientifico Statale L. B. Alberti di Minturno 6/04/2017 VE 13t 24
6/04/2017 VF 13t 21
Istituto Nautico Duca degli Abruzzi di Napoli 8/04/2017 I1C oth 13
8/04/2017 1G oth 21
Liceo Scientifico Statale Galileo Galilei di Napoli 17/05/2017 Vi 13t 7
5/06/2017 A 114 18
5/06/2017 B 11t 13
Total number of students attending the lesson plans 351
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3.4.3. Dissemination

In order to promote the activities carried out in
framework of Schools Study Earthquakes, Fon-
dazione Idis has communicated and dissemi-
nated the project results to educational author-
ities, science societies, schools and citizens in
the framework of various events held at local,
national and European level. As already said in
this guide, one of the main task of Fondazione
Idis is communication and public engagement
in science hence it has exploited some of its usu-
al institutional activities to disseminate also the
activities developed in the framework of SSE.

Futuro Remoto 2016

Futuro Remoto is one of the most important
science fair held every year in Italy organized
by Fondazione Idis since 1987. From 2015 Fu-
turo Remoto is held in one of the main squares
of Naples. The edition 2016 has lasted from Oc-
tober 7t to 10™ 2016. The activities of SSE have
been presented to the visitors in a corner set
up by the Educational Department of Citta del-
la Scienza.

The location of Futuro Remoto 2016

3GIORNIPERLASCUOLA - Smart Education &
Technology Days

It is a school fair held every year in Citta del-
la Scienza under the patronage of the ltalian
Ministry of Education and aimed to teachers,
educators and all the stakeholders operating
in education such as publishing company, lab
equipment producers, etc. On October 21
2016 a session has been held where the lesson
plan developed in Italy in the framework of SSE
has been exploited with a group of teachers at-
tending the fair.
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A Scuola di Scienza - on April 6™ 2017 the
company De Agostini — one of the main Italian
school books publishers — organized an event
of training meetings aimed to science teachers
held in Citta della Scienza. One of these ses-
sions have been focused on SSE and its lesson
plans.
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The poster of A Scuola di Scienza 2017. The red ellipse
highlights the workshop about the contents of SSE

ECSITE Annual Conference 2017 - ECSITE is the
European Network of Science Centres and Mu-
seums and Fondazione Idis is member of the
board, its governing body. Every year the an-
nual conference of ECSITE is held in a different
European town and the edition 2017 will take
place from June 15" to 17 in Natural History
Museum of Porto (PT). A representative of Fon-
dazione Idis presented a poster related to SSE
during a showcase on June 16™ in the frame-
work of the conference.

Throughout the implementation phase of

the project in Italy, Fondazione Idis has or-
ganized and carried out several activities
aimed to teachers and students mainly, but
not only, on a local level. The educational
activities proposed to this beneficiaries has
been characterized by an inquiry based ap-
proach strengthen by the exploitation of real
data also gathered by scientific devices like
the seismometers of SSE’s network. Moreover
the contents of the project have been wide-
ly promoted in the course of several events
addressed not just to the stakeholders of the
world of education but also to a larger num-
ber of people.

Below are synthetically resumed some numeri-
cal results of the implementation phase carried
out in Italy:

- one of the seismometers gathered by Fon-
dazione Idis has been installed in its head-
quarter Citta della Scienza from July 2016
and it is still working collecting scientific
data useful for the projects’ purposed. The
second one has been installed for limited
periods in three different scientific high
schools in the course of school year 2016-
17;

+ 5 teachers training meetings have been car-
ried out attended by a total of 60 people.
Many of these teachers attended also two or
more meetings then the teachers involved in
the training meetings have been 33. In the
course of the meeting 27 questionnaires filled
by the attending teachers have been collect-
ed. The results of these questionnaires are de-
scribed in detail in the evaluation report (see
below);

+ 20 lesson plans have been carried out in-
volving 20 classes of 9 high and vocational
schools having their both in Campaniaandin
other regions of Italy. In total 350 student at-
tended the lesson plans in Italy. In the course
of the meeting 350 pre and 151 post ques-
tionnaires filled by the students have been
collected. The results of these questionnaires
are described in detail in the evaluation re-
port (see below);

+The activities and the contents of SSE have
been disseminated in the course of 5 events
held at both local and European level.
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3.5. Bulgaria (National Research
Network Association)

In the framework of SSE, NRNA has developed
two lesson plans, as follows:

« Proper behavior in an earthquake situa-
tion
Primary school -2nd grade (7-8 years old)

« How to find the epicenter of an earthquake,
using modern information technology

Secondary school - 9™-10% grade (15-16 years
old)

Due to the necessity for achieving a higher lev-
el of comprehension, relation with IBL meth-
odology and scientific understanding within
the respective schools, only the second lesson
plan has been chosen to be implemented and
teachers involved were mainly those, teaching
Physics to 9t and 10" grade students - teach-
ers’ profiles follow in the table below:

School ID No Teaching subjects Teaching classes
603058 1 Physics and Astronomy, Class hour 7,9,11,12
603058 2 Mathematics, Physics and Astronomy, Class hour 8,10,11,12
603077 3 Mathematics, Physics and Astronomy, Class hour 6,8,10,12
603077 4 Physics and Astronomy, Class hour 7,8,9,11
1690346 5 Physics and Astronomy, Man and Nature, Class hour 6,7,9,10,11,12
1690346 6 Physics and Astronomy, Class hour 8,9,10,12
2202002 7 Physics and Astronomy,clliarlglrif:ul;anguage, Traffic Safety, 5,710
2202002 8 Physics and Astronomy, Class hour 7,9,10,11,12
2204018 9 Physics and Astronomy, Class hour 10,12
2204018 10 Physics and Astronomy, Man and Nature 57,9
2204018 1 Physics and Astronomy, Class hour 7,11
2204091 12 Physics and Astronomy, Class hour 9,10, 11
2204091 13 Physics and Astronomy, Chemistry and Environmental 9,11,12

Protection
2205119 14 Physics and Astronomy 7,10, 11
2205119 15 Physics and Astrg:\oci:l);,ig:'ecngirzgl:\rd Environmental 9,10,11,12
2209051 16 Physics and Astronomy 10,11,12
2209051 17 Physics and Astronomy, Informatics, Information Technol- 5,7.9,10

ogy

2309991 18 Physics and Astronomy, Class hour 8,10
2309991 19 Physics and Astronomy, Activities by Interest, Self-Training 9,10,11,12
2841532 20 Physics and Astronomy, Man and Nature 57,8,9,10, 11
2841532 21 Mathematics, Traffic Safety, Class hour 6,9,10
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3.5.1.Teachers’ trainings

Concerning the teachers’ trainings, three spe-
cial trainings and few promotional events have
been carried out within the second half of the
school year 2016-2017:

— a live training in a Physics lab at 51th Sec-
ondary school ,Elisavetha Bagryana” in
Sofia in early March (9th) - actually this
is the location of the second seismometer,
that was given by the National Observatory
of Athens to the Bulgarian educational com-
munity (the first is located in the Laboratory

L

of Telematics in the Institute of Mathematics
building, which is right in the heart of the Bul-
garian Academy of Science campus)

Training involved the school principal Mr.
Asen Alexandrov, two teachers in Physics
and members of the school Physics Activity
Group, which is very active in school com-
petitions and national Olympiads in Physics
and Astronomy. Training included but was
not limited to setting up seismometer and
configuring jAmaSeis software, using the
SSE Project .sac database, the adjustment
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of S and P curves, finding the real distance
between the earthquake epicentre and the
seismic station as well as finding the epicen-
tre of the earthquake using publicly available
sources (understanding the principle of tri-
angulation and the necessity of using at least
three different seismograms from different
sources of the same event).

The group discussed the seriousness of earth-
quakes and seismograms from specific events
(like the serious earthquake in Italy from Oc-
tober 2016) were analysed (see the diagram
below) using the data from the Bulgarian SSE
station, located in the Academy of Science.
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—an online training a week later (March 16th),
including 19 teachers from 9 different schools,
half of them outside Sofia:

The training happened in two shifts (morn-
ing and afternoon session, because some
of the teachers had classes) and included
specific knowledge for teachers how to use
the virtual training facility of the Bulgarian
SSE Project partner (NRNA), some theoret-
ical fundament of using and adjustment
of seismometers (as far as only one device
is available for training purposes and it is
not viable to move it round the country),
the availability of the SSE project web site
and the existing network data - seismic
database (.sac files). A live connection was
established with BAS and the seismometer
installed there and basic explanation of the
lesson plan, created by the BG team for loca-

tion of earthquake epicenter was made, giv-
ing ground to questions from teachers how
to better integrate this specific topics into
ot and 10 grade curricula.

The members of the project team (Orlin Kou-
zov and Phillip lvanov) assured the teachers
that the web site of the project (sse-project.
eu) and the network database will be avail-
able for further investigation even after the
formal project end. They were confident that
there will be useful resources to work with
regarding seismic waves and accumulated
knowledge base from all the project part-
ners and the created network of participat-
ing schools. Some useful links and resources
were sent to all teachers, including snapshots
from earthquakes recorded by the Bulgarian
SSE ground station.

- another live training happened in late April
(28M) in the headquarters of the Laboratory of
Telematics at BAS Campus in Sofia, including 7
teachers in Mathematics and Physics from four
schools - all from Sofia:
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The training session was carried out by Assoc.
Prof. Radoslav Yoshinov - Director of the Lab-
oratory of Telematics and member of the Bul-
garian SSE project team. The participants were
shown the working seismometer in the base-
ment of the building and after that they dis-
cussed the principles of the seismometers and
opportunities for the students to work in real
scientific environment. Prof. Yoshinov showed
real data from the recent earthquakes in Tur-
key and the teachers expressed their belief
that such experimental setting could raise kids
interest towards the subject and linking the
mathematical equations with live events could
be the key for the long term development of
scientific culture and research interest in the

younger generation.
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3.5.2. Implementation of the lesson plans
The implementation of the lesson plan took
place for about two months (from mid March
till mid May) involving students from 9 and
10* grade in 10 Bulgarian schools. For a num-
ber of logistical and administrative reasons in
most schools the proposed lesson plan was
squeezed to one school hour and there was
no real practice with seismometer, as there is
only one device available in the whole country.
However the teachers explained the principle
and illustrated the lesson with materials they
prepared after the teachers’ trainings. In some
of the cases (like Pravets and Straldzha) the
lessons were supported by live connection to
the virtual project classroom (http://adobecon-
nect.mon.bg/sse), maintained by the Bulgarian
project team and the NRNA experts explained
how to use the existing SSE network and re-
sources from the project website, available at
sse-project.eu.

The involved schools, some of their profiles
and vision and participating classes were, as
follows:

Secondary School “Hristo Botev” - Vratsa
Technologies play a leading role in the school
environment. The school management is pay-
ing particular attention to the development
and integration of traditional teaching practic-
es with the use of technology and innovation.
According to the school principal that helps
building the necessary skills that will ensure
the success of young people in modern society
based on knowledge.

Project participation: two teachers with two
classes - one 9™ grade (23 students) and one
10% grade (25 students)

Secondary school “St. Cyril and St. Methodi-
us” - Kozloduy

The school staff is targeting school develop-
ment into a constantly learning and developing
organization, capable of acting in accordance
with changes of the modern society. E-learn-
ing, as part of the educational experience of
their students, along with using ICT as means
of communication and qualification of the staff,
are among the key factors for the achievement
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of this aim. It is the quick access to up-to-date
information, the tools it gives for increasing
the students’ motivation and exchange of ex-
perience and ideas, that makes e-learning the
perfect means of bringing about the vision. Re-
search and innovation are among the key fac-
tors for achieving successful results.

Project participation: two teachers with two
classes — one 9™ grade (21 students) and one
10t grade (26 students)

High School of Mathematics ,Academician
Kiril Popov” - Plovdiv

As one of the leading school of Mathematics
and Informatics in the country HSM strives
to enable the use of ICT in every lesson and
throughout the school day. It was among the
first schools implementing mobile technology
in the classroom and developing and adapting
suitable educational resources. Most teachers
are trained to work with electronic resources
and have substantial methodological prepara-
tion for their creation.

Project participation: two teachers with two
classes — one 9™ grade (25 students) and one
10" grade (24 students)

Secondary school “Academician Emilian
Stanev” - Sofia

The school has been consolidating its position
of an educational institution with an interest-
ing school life and a lot of work on national and
international projects. It tries to be unique be-
cause of several reasons — the musical school
bell, the songs of which are chosen by the stu-
dents themselves; the video intercom system,
which is used by the parents who come to col-
lect their children at the end of the school day;
the electronic card entry, which provides a se-
cure environment and safety for the students;
the fact that almost 70% of the classrooms have
been equipped with multimedia projectors and
computers... The whole process of acquiring
knowledge is organised with the idea of in-
quiry-based and project-based learning and the
school has already successfully participated in
other innovative projects like Open Discovery
Space, Inspiring Science Education, E-STEP.

Project participation: two teachers with two class-
es — both 10" grade (45 students altogether)

18" Secondary School “William Gladstone”
- Sofia

The school has traditions in e-learning and in-
novative teaching practices. It has around 150
teachers and more than 2300 students. They
use to send their teachers to various trainings
and developing educational content is the
most important components in their school
environment. Although relatively static in fact
the e-content is subject to continuous im-
provement, expansion and development and
adding relevant and up-to-date scientific data
and scientific research practices are very im-
portant for the school development.

Project participation: three teachers with three
classes — two 9" grade (26 students each) and
one 10™ grade (25 students)

91 German Language School “Prof. Kon-
stantin Galabov” - Sofia

One of the leading Bulgarian schools with
many prize winners of national Olympiads in
Bulgarian language, Mathematics, Informatics
and Physics. For obvious reasons it has strong
foreign language profile and participates in
many international projects with schools all
across Europe. One of the Physics teachers
there developed an innovative educational
scenario and won an incentive reward for his
participation in Inspiring Science Education
project.

Project participation: two teachers with two
classes — one 9™ grade (24 students) and one
10 grade (23 students)

119 Secondary School “Academician Michail
Arnaudov” - Sofia

The school aims to establish unified school en-
vironment with educational resources, accessi-
ble for all of the students and teachers. Teach-
ers support innovation and implementing new
teaching practices in the classroom and pro-
jects like SSE has its natural supporters there.
The school team cooperates actively with the
parents and some of the teachers took part in
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the E-STEP project, facilitating such collabora-
tion through the use of social networks. Work-
ing in teams is a general practice in the school
and it is common to see a teacher and group
of students working together for various edu-
cational initiatives.

Project participation: two teachers with two
classes — one 9™ grade (22 students) and one
10* grade (23 students)

51 Secondary School ,Elisavetha Bagryana”
- Sofia

The staff vision is a creation of a competitive
school, in which students can shape their na-
tional and universal virtues and can prepare for
their personal and social development. A place
where teachers can enhance their profession-
al skills and become a team of highly respon-
sible individuals exhibiting tolerance, concern
and respect for human dignity, using creative
and critical thinking in the implementation of
innovative teaching practices to promote the
young people as worthy citizen of Bulgaria and
the world.

Project participation: two teachers with four
classes - two 9" grade (53 students altogether)
and two 10* grade (55 students altogether)

Vocational High School of Computer Tech-
nologies and Systems - Pravets

The school has a strong technological back-
ground and is closely related to the Technical
University of Sofia. The Director of the school
has several awards for excellent management
and was invited as part of the advisory team
that drafted the Roadmap for the implementa-
tion of the national ICT in Education Strategy.

The school has one of the best teaching staff
in engineering and sciences and the highly
motivated individuals work for a number of
innovative initiatives like paperless workflow,
e-learning etc.

Project participation: two teachers with two
classes - one 9™ grade (24 students) and one
10* grade (23 students)

Secondary school “Peyo Kracholov Yavor-
ov”- Straldzha

The school is affirmed as a competitive Central
School which aims to form students’ nation-
al and universal virtues in their preparation
for successful socialization and realization. It
achieves this by providing an optimum ma-
terial and technical foundation, a highly qual-
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ified teaching staff and implementation of
advanced teaching techniques. The school
practice is implementation of innovative meth-
ods in teaching and learning process, as open
classes at school at a municipal and regional
level, students annual participation in Olympi-
ads and competitions from the national school
activities calendar of the Ministry of Education
and Science. In recent years their students have
won prizes in all mentioned levels.

Project participation: two teachers with two
classes - two 9*" grade (41 students altogether)

Additional examples of good practices in
Bulgaria

As the school, where the testing seismome-
ter was given (51 Secondary School ,Elisave-
tha Bagryana” - Sofia), is very active in science
teaching, the SSE project team decided to ar-
range a special open hour for smaller kids and
Mr. Peter Kokarchev, who is a teacher in Physics
and Informatics for 5,7,9 and 10™ grades assist-
ed in organising such event for the 7™ grade
kids on May 23", There was a big interest in in-
stallation and working with seismometer and
understanding its principle so we intend to
multiply the event in the beginning of the next
school year.
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3.6. Summary of implementation
in schools across countries

Apart from the original objectives of SSE, sev-
eral additional actions have been undertaken
strengthening the educational and informa-
tive effects of the project. In total 85 schools
of all levels participated in SSE across the
partner countries involving 2200 students in
the educational activities, and 230 teachers
at all levels attended the training seminars
and workshops. Further to this, 39 teachers
and their schools and students participated
in the educational contest “Build your own
seismograph” which was organized in Greece
and 105 perspective pre-service teachers
involved in SSE in Dokuz Eylul University in
Turkey.

Regarding the seismic network, it has to be consid-
ered the fact that in each country the seismome-
ters provided by NOA to the other partners have
been hosted in several different schools in each
country and that EA has purchased and installed in
schools in Greece 7 additional devices to strength
the network. Presently the SSE network consists of
16 operational educational seismometers.

Therefore the implementation phase of SSE has
fully achieved - and even largely surpassed - its
expected targets and tasks. Further indications
about the educational impact of SSE can be
gathered from the evaluation process consid-
ering that during the implementation phase
have been collected evaluation questionnaires
filled in by 679 students and 130 teachers from
51 different schools. The evaluation process
and its results are discussed in the next chapter.
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4.1. Introduction

4.1.1. Key features
of Schools Study Earthquakes

The main purpose of educational systems is
acquisition of knowledge. One of the most
effective ways to achieve this is by triggering
learners’ interest. Consequently, this trigger-
ing becomes a need. This need is addressed in
various ways nowadays. For example, a lot of
effort is put into implementing instructional
techniques, like innovative lesson plans, semi-
nars, lectures from scientists etc. Furthermore,
cutting-edge technological means can be em-
ployed (i.e smartboards, lab kits, simulation
software, 3D printers etc) to make the learning
process more attractive to the pupils. In nat-
ural sciences, it is observed that students be-
come enthusiastic and respond better during
the learning process when experimental tech-
niques, through both physical and/or virtual
means, are employed.

Seismology is fundamental for understand-
ing our dynamic planet, as it plays a vital
role in monitoring both human-made and
natural seismogenic events. Appreciating
and understanding seismology’s scientific
and societal relevance requires knowledge
of geology and physics, often coupled with
elements of civil engineering, environmental
sciences, official state policy, geography and
geo-engineering as well as other scientific
disciplines. Seismology is thus an engaging

4. Evaluation

and quantitative science exhibiting a num-
ber of inherent links to wider areas of science
but also to society.

Seismology in school education can promote
scientific literacy at all levels but its benefits
go far wider than simply providing scientific
knowledge about this everyday natural phe-
nomenon. It provides the basis for informed
action to protect lives and property on local,
regional, and national levels. As such, the SSE
project and proposed approach will not only
contribute to providing high-level education-
al material to teachers and their students but
will also highlight aspects of civil protection,
citizenship, civil responsibility and coopera-
tion. Teachers and students of the participating
schools, as part of their involvement, will con-
sider matters connected to the societal impact
of this natural phenomenon and will be asked
to produce material that can be used in out-
reach programs for public awareness.

The large societal impact of earthquakes in the
participating countries along with the increased
awareness of the participating students and
teachers will significantly contribute to mean-
ingful collaboration between the participat-
ing schools in both national and international
levels. The SSE project will take advantage of
the opportunity provided and will strengthen
these connections through the use of ICT tools
on the project website to establish a tight-knit
network of schools across the participating
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countries. Apart from the proposed benefits of
the SSE approach in terms of promoting scien-
tific literacy, civil responsibility and transnation-
al cooperation, the project has set another very
important aim, to assist students in developing
skills in problem analysis and solution formula-
tion. In order to achieve this, students need to
be exposed to real-world problems so that they
learn to develop, evaluate and select solutions.
Seismology can be safely considered a domain
of science that offers this particular real-world
setting that will both motivate and improve stu-
dents’ problem solving skills, both individual as
well as collaborative. Teachers also need to be
prepared to look at the real world, particularly
the world that students live in order to appeal to
the affective domain in problem solving (willing-
ness and persistence), but also to the cognitive
domain by aiding skill transfer across contexts.

4.1.2. Evaluation objectives

In order to assess and analyze the impact of

SSE, the following actions were conducted as

part of the evaluation work:

- develop an evaluation and quality plan

- design evaluation instruments and materials

- collect data from school environments and
incorporate feedback from ongoing evalua-
tion processes

- collect data and analyse summative evalua-
tion results and produce recommendations
for further development.

4.1.3. Methodology

The SSE project used two different question-
naires to assess impact on participant students
and teachers. One of the questionnaires is re-
garding the students’ perception about their
science classes. With this questionnaire, it is
intended to collect data from students about
perception of their science classes, like their
motivation for science at school, their self
confidence in their own abilities in science at
school, what they get out of science at school,
their perception of the necessity of science
education etc. It is a well-known issue that as-
pects like self-confidence, attitudes, interest
and motivation are key factors associated with
teaching and learning of science in formal and
informal education.

The pre and post responses from students that
collected from Greece, Cyprus, Italy, Bulgaria
and Turkey shed light on how students’ percep-
tions about their science classes change from
the project activities. In order to collect data
from students, ROSE Project’s questionnaire,
“my science classes”was used. ROSE (Relevance
of Science Education) is an international com-
parative research project meant to shed light
on factors of importance to the learning of sci-
ence and technology (S&T) - as perceived by
the learners. Key international research institu-
tions and individuals work jointly on the devel-
opment of theoretical perspectives, research
instruments, data collection and analysis. The
questionnaire used in SSE project includes 16
items, each with a 4-point Likert scale from
“Disagree” to “Agree” (Schreiner, Sjgberg, 2004).
The questionnaire can be found at the Appen-
dix I.

The second questionnaire is designed to col-
lect data from teachers. It seems that there is
a need to clarify teachers’ preferences related
to their use of inquiry-based science education
in the classroom. For a science teacher to en-
act teaching science as inquiry, the teacher is
required to develop approaches that situate
learning in authentic problems, model actions
of scientists in guiding and facilitating students
to make sense of data, and support students in
developing their personal understandings of
science concepts (Crawford, 2007). The com-
plexity of teaching science as inquiry in a K-12
school setting, and the demands on a teacher
to take on a myriad of roles, may be important
reasons why this kind of teaching is so rare
(Crawford, 2007).

The main aim of using this questionnaire is
to determine science teachers’ usage of in-
quiry-based science education in their class-
room before and after project’s implemen-
tation phase. The data which collected from
science teachers is expected to give further
insights for designing and re-constructing bet-
ter teaching strategies and learning environ-
ment orientations. The instrument consists of
two parts. The first part, which consists 4 ques-
tions, focuses on the demographic information



SCHOOLS STUDY EARTHQUAKES

about science teachers including gender, grade
level, teaching subject and length of science
teaching experience. The second part of the
questionnaire includes 27 items. The subjects
were asked to respond using a five-point scale
(from almost never to almost always). The score
1 represented the option “almost never” while
score 5 on the scale represented the category
“almost always”. All of the items were positively
written. The questionnaire can be found at the

Appendix Il (Cavas, Holbrook, Kask, Rannikmae,
2013).

4.1.4. Participants

The study consists of data collected from
679 students who enroll in private and state
schools and their 130 science teachers from 5
partner countries: Greece, Italy, Turkey, Cyprus
and Bulgaria. The statistics of data collected per
country are presented in Table 1 below.

Table 1. Descriptive Statistics for Number of students, teachers and schools
participated to the evaluation study.

Number Number Number
of Students of Teachers of Schools
Greece - Ellinogermaniki Agogi 87 41 18
Cyprus - University of Cyprus 83 21 4
Turkey — Bahcesehir Egitim Kurumlar Anonim Sirketi 180 20 10
Italy - Cittadellascienze 151 27 9
ilsjigi:';ii—ol:ational Research Network 178 21 10
Total 679 130 51

When examined the Table above, totally 130
teachers and 679 students from 51 schools
participated to the evaluation study. The data
was collected mostly from of the Turkish (180),
Bulgarian (178) and Italian students (151). 41
teachers from Greece as the biggest participat-
ed teachers was participated to this study.

SSE TC1 seismometer in the Buca Middle School.
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4.2, General overview of findings

4.2.1. My science classes

“My science classes” is part of Relevance of
Science Education (ROSE) project master
questionnaire. It includes 16 items each with
a 4-point Liker scale from Disagree to Agree.
The questionnaire begins with an explanation
about the instruction to fill in the question-
naire:

To what extent do you agree with the follow-
ing statements about the science that you
may have had at school?

(Give your answer with a tick on each line. If you
do not understand, leave the line blank.)

As it indicated in the methodology section,
the main aim of this questionnaire is to give
an overview about students’ perception of
their science classes, like their motivation for
science at school, their self-confidence in their
own abilities in science at school, what they get
out of science at school, their perception of the
necessity of science education etc. It is a well-
known issue that aspects like self-confidence,
attitudes, interest and motivation are key fac-
tors associated with teaching and learning of
science in formal and informal education.

F. My science classes

JTo what extent do you agree with the following statements about the science that you may
have had at school?

(Give your answer with a tick on each line. If you do not understand, leave the line blank )

Disagree Agree

1. School science s a difficult subject a O o m]
2. School science s interesting a [m) m] o
3. School science is rather easy for me toleam . a m] [m] jm)
4. School science has opened my eyes to

pew and exciting jobs o o o 6
5. llike school science better than most other subjects m} O O 0O
6 Ithink everybody shouldleam science at school 2. g g g

First 6 items are presented in the figure above.

“My science classes” questionnaire was imple-
mented using pre-post test design. The basic
premise behind the pretest—posttest design
involves obtaining a pretest measure of the
outcome of interest prior to administering
some treatment, followed by a posttest on the
same measure after treatment occurs. Pretest—

posttest designs are employed in both exper-
imental and quasi-experimental research and
can be used with or without control groups.
For example, quasi-experimental pretest-
posttest designs may or may not include con-
trol groups, whereas experimental pretest-
posttest designs must include control groups.
Furthermore, despite the versatility of the pre-
test—posttest designs, in general, they still have
limitations, including threats to internal validi-
ty. Although such threats are of particular con-
cern for quasi-experimental pretest-posttest
designs, experimental pretest-posttest de-
signs also contain threats to internal validity
(Salkind, 2010).

The findings are presented in the country
based figures below:

4.2.1.1. Findings from Turkey

Findings from Turkey

i & 3 i T 1 $F W K O N M LI ]

Figure. The mean values of each item in the
questionnaire namely “my science classes” from Turkey

The figure above presents mean values of each
item in the questionnaire namely “my science
classes”.

it is easily seen from the figure that the items;
4. School science has opened my eyes to new
and exciting jobs

9. School science has made me more critical
and sceptical

10. School science has increased my curiosity
about things we cannot yet explain

14. 1 would like to become a scientist

have the most significant differences when
pre- and post-test mean values compared.
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Table 1. Pre- and Post-test scores

Item No Pre-Test Post-Test  Difference
1. School science is a difficult subject 1,8294 1,5111 -0,3183
2. School science is interesting 3,0800 3,4167 0,3367
3. School science is rather easy for me to learn 3,0882 3,3444 0,2562
4. School science has opened my eyes to new and exciting jobs 2,9300 3,4333 0,5033
5. 1 like school science better than most other subjects 2,9118 3,1222 0,2105
6.1 think everybody should learn science at school 2,9800 3,3889 0,4089
E%ghe things that | learn in science at school will be helpful in my everyday 3,2000 3,5222 03222
8.1think that the science | learn at school will improve my career chances | 3,0100 3,4333 0,4233
9. School science has made me more critical and sceptical 2,5000 3,2222 0,7222
;)(()}.Dlsaci:ool science has increased my curiosity about things we cannot yet 2,7500 34111 0,6611
11. School science has increased my appreciation of nature 2,9900 3,3222 0,3322
;?ii\slicr:;)ol science has shown me the importance of science for our way 3,1000 3,3444 0,2444
13. School science has taught me how to take better care of my health 2,7400 3,0167 0,2767
14.1 would like to become a scientist 2,6500 3,2556 0,6056
15. 1 would like to have as much science as possible at school 29118 3,1333 0,2216
16. | would like to get a job in technology 2,8500 3,1833 0,3333

When the findings analysed and looked
through, students’ perception of their science
classes, like their motivation for science at
school, their self confidence in their own abil-
ities in science at school, what they get out
of science at school, their perception of the
necessity of science education etc. , were dra-
matically increased when the pre and post test
mean values compared. It seems that the edu-
cational approach using in this study increased

students’ perception toward their teaching and
learning environments.

The difference in the item related to becoming
a scientist as a career is 0,61 and this difference
is one of the big difference among other items.
It is believed that students’ collection of real
data from seismometers as scientist increased
students’ future academic careers decision on
science and technology.
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4.2.1.2. Findings from Greece

The figure above presents mean values of each 3

item in the questionnaire namely “my science
classes” from Greece.

o

The figure presented above includes feedback
for each items. According to the figure, the items
“10. School science has increased my curiosity
about things we cannot yet explain” and “14. |
would like to become a scientist” have the most
significant differences when pre- and post-test

'Igrw -1-:llgrwj
[

Aruavers | |01

mean values compared. However, there is no dif- ,

2 3 & 1 1 12 i3 14 15 16

ferences in some items;“7. The things that | learn

in science at school will be helpful in my every-

day life” and “8. | think that the science | learn at

school will improve my career chances”

Table 2. Pre- and Post-test scores
Item No Pre-Test Post- Difference

Test

1. School science is a difficult subject 1,7 1,6 -0,1
2. School science is interesting 32 33 0,1
3. School science is rather easy for me to learn 3,0 3,1 0,1
4. School science has opened my eyes to new and exciting jobs 2,5 2,6 0,1
5. 1 like school science better than most other subjects 33 34 0,1
6.1 think everybody should learn science at school 3,0 32 0,2
7.The things that | learn in science at school will be helpful in my everyday 30 30 0
life k ,
8.1think that the science I learn at school will improve my career chances 3,3 3,3 0
9. School science has made me more critical and sceptical 2,5 2,6 0,1
10. School science has increased my curiosity about things we cannot yet 27 30 03
explain ! ! !
11. School science has increased my appreciation of nature 3,0 3,22 0,2

13. School science has taught me how to take better care of my health 1,9 2,0 0,1
14. | would like to become a scientist 2,7 32 0,5
15. 1 would like to have as much science as possible at school 3,2 3,3 0,1
16. 1 would like to get a job in technology 2,6 2,8 0,2
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When the Table 2 is analyzed, it seems that the  4.2.1.3. Findings from Cyprus
items “10. School science has increased my cu-

riosity about things we cannot yet explain (0,3)"  [*=

and“14. 1 would like to become a scientist (0,5)" ek

have the most significant differences. Lo | .
However, the item “12. School science has e | -
shown me the importance of science for our o =t
way of living” has turned into negative mean a0 |

value of -0,1. It can be interpreted that the pro- -

ject approach could not change the Greek stu- - B — _ _

dents’ perception regarding the importance of | LENETe R I

science for the way of living. The figure above presents mean values of each

item in the questionnaire namely “my science
classes” from Cyprus.

According to Figure presented above, there are
significant differences between pre and post
test scores.

Especially two items; “15. | would like to have
as much science as possible at school” and “4.
School science has opened my eyes to new and
exciting jobs” have most significant differences
among the other items.

Table 3. Pre- and Post-test scores

Item No Pre-Test Post-Test  Difference
1. School science is a difficult subject 2,7108 2,3494 -0,3614
2. School science is interesting 2,1566 2,5904 0,4337
3.School science is rather easy for me to learn 2,3494 2,6024 0,2530
4. School science has opened my eyes to new and exciting jobs 2,4578 3,0602 0,6024
5. 1like school science better than most other subjects 2,1687 2,5060 0,3373
6. | think everybody should learn science at school 2,6265 2,8795 0,2530
zi.:;l'he things that | learn in science at school will be helpful in my everyday 26145 31325 0,5181
8. 1think that the science | learn at school will improve my career chances | 2,8916 3,2048 0,3133
9. School science has made me more critical and sceptical 2,1687 2,5060 0,3373
lgbi;:oc,l science has increased my curiosity about things we cannot yet 23614 28554 0,4940
11. School science has increased my appreciation of nature 2,1928 2,6265 0,4337
l?ii\slicnh;ol science has shown me the importance of science for our way 23614 29036 0,5422
13. School science has taught me how to take better care of my health 2,0120 2,3855 0,3735
14. 1 would like to become a scientist 2,3373 2,8072 0,4699
15. I would like to have as much science as possible at school 2,1928 2,8072 0,6145
16. 1 would like to get a job in technology 2,4699 2,9518 0,4819
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Table 3 presents findings from Cyprus. Accord-
ing to Table 3 presented above, all items have
positive difference when compared pre and
post test mean values compared.

Especially items highlighted yellow, “4. School
science has opened my eyes to new and excit-
ing jobs’, “7. The things that | learn in science
at school will be helpful in my everyday life",
“10. School science has increased my curios-
ity about things we cannot yet explain”, “12.
School science has shown me the importance
of science for our way of living”,“14. 1 would like
to become a scientist”, “15. | would like to have
as much science as possible at school”and “16.
| would like to get a job in technology” have
most differences.

This situation indicates that the implemen-
tation of school study earthquakes has great
effects on the students’ perception regarding
their science classroom.

4.2.1.4.Findings from Italy

The figure above presents mean values of each
item in the questionnaire namely “my science
classes” from Italy.

According to Figure presented above, only 3
items have significant difference mean value
between pre and post questionnaire scores
and these items are:“5. | like school science bet-
ter than most other subjects”,“9. School science
has made me more critical and skeptical” and
“12. School science has shown me the impor-
tance of science for our way of living”.

According to the figure, the mean values of
item“1. School science is a difficult subject”and
“9. School science has made me more critical
and skeptical” lower than 2,5 which is neutral
perception line.
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Table 4. Pre- and Post-test

scores
Pre-Test Post-Test  Difference

1. School science is a difficult subject 2,27 2,22 -0,05
2. School science is interesting 3,34 3,52 0,18
3. School science is rather easy for me to learn 2,70 2,82 0,12
4. School science has opened my eyes to new and exciting jobs 2,61 2,74 0,13
5.1 like school science better than most other subjects 2,51 2,72 0,21
6.1 think everybody should learn science at school 3,13 3,25 0,12
7.The things that | learn in science at school will be helpful in my everyday

life 2,98 3,13 0,15
8.1 think that the science | learn at school will improve my career chances 3,05 3,16 0,11
9. School science has made me more critical and sceptical 2,42 2,64 0,22
10. School science has increased my curiosity about things we cannot yet

explain 3,16 3,33 0,17
11. School science has increased my appreciation of nature 2,94 3,00 0,06
12. School science has shown me the importance of science for our way

of living 2,83 3,09 0,26
13. School science has taught me how to take better care of my health 2,56 2,64 0,08
14. 1 would like to become a scientist 2,25 2,38 0,13
15. 1 would like to have as much science as possible at school 2,67 2,84 0,17
16. | would like to get a job in technology 2,95 3,04 0,09

4.2.1.5. Findings from Bulgaria classes” from Bulgaria.

According to Figure presented above, most

ol items’ mean value are around 2,7 line which

e | means that Bulgarian students have positive
perceptions towards their science teaching

Lo 1 and learning environments.

Gl When pre and post test scores compared, it is

oo | seen that there are significant differences in
items 3,5,6,8and 11.

i) Table 5 presents more detailed analyses about

Bulgarian students’ responds toward “my sci-
ence classes” questionnaire which is given in
The figure above presents mean values of each  following page.

item in the questionnaire namely “my science
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Table 5. Pre and post test scores

Item No Pre-Test Post-Test Difference
1. School science is a difficult subject 2,4679 2,3539 -0,1140
2. School science is interesting 3,0413 3,2640 0,2227
3. School science is rather easy for me to learn 2,4633 2,8764 0,4131
4. School science has opened my eyes to new and exciting jobs 3,3807 3,4663 0,0856
5.1like school science better than most other subjects 2,6514 3,0112 0,3598
6. | think everybody should learn science at school 2,8211 3,1292 0,3081
ﬁ%(;l'he things that | learn in science at school will be helpful in my everyday 2,9862 31798 0,1936
8. I think that the science | learn at school will improve my career chances | 2,8349 3,1124 0,2775
9. School science has made me more critical and sceptical 2,9771 3,1910 0,2139
;)(()blsacifrlool science has increased my curiosity about things we cannot yet 3,0229 32584 0,2355
11. School science has increased my appreciation of nature 3,0138 3,2978 0,2840
:)?ii\slic:;ol science has shown me the importance of science for our way 3,4633 3,4944 0,0311
13. School science has taught me how to take better care of my health 2,9954 3,1404 0,1450
14. I would like to become a scientist 2,9037 3,0618 0,1581
15. 1 would like to have as much science as possible at school 3,0826 3,2303 0,1477
16. I would like to get a job in technology 2,9679 3,2135 0,2456

Table 5 presents findings from “my science class-
es” questionnaire which is implemented to 178
students in Bulgaria. According to the Analysis,
most positive perceived items were”3. School sci-
ence is rather easy for me to learn’; “5. 1 like school
science better than most other subjects’, 6. | think
everybody should learn science at school, “11.
School science has increased my appreciation of
nature’, and “8. | think that the science | learn at
school will improve my career chances”

/ ¥ \ _1; L

Science Teachers discuss SSE Projects

4.2.2. Teachers’ use of inquiry-based science
education

In order to obtain data related to science teach-
ers’ IBSE usage in their classroom, a question-
naire, developed by Cavas et al (2013) was used
and attached as Appendix Il. The first part of
the questionnaire, which consist 4 questions,
focuses on the demographic information about
science teachers including gender, grade level,
teaching subject and length of science teach-
ing experience. The second part of the ques-
tionnaire includes 27 items. The subjects were
asked to respond using a five-point scale (from
almost never to almost always). The score 1
represented the option “almost never” while
score 5 on the scale represented the category
“almost always". All of the items were positively
written.

Seven inquiry stages (identifying and posing
appropriate scientifically oriented questions;
Making prediction / Developing hypothesis;
Designing and conducting investigations;
Identifying Variables; Collecting data; Analyz-
ing data to develop patterns; Communicating
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and connecting explanation), whereby each of
levels was described on three levels of the in-
quiry teaching (structured, guided and open).

1. Identifying and posing appropriate scientifi-
cally oriented questions — This category focus-
es on the extent to which teachers are respon-
sible for identifying and posing appropriate
scientifically oriented.

2. Contextualizing research questionsin current
literature/resources — This category focuses
on the extent to which teachers are responsi-
ble for contextualizing research questions in
current literature/resources. What is difference
between 1 and 2?7?

3. Making prediction / Developing hypothesis
— This category focuses on the extent to which
teachers are responsible for making prediction
/ developing hypothesis

4. Designing and conducting investigations —
This category focuses on the extent to which
teachers are responsible for designing proce-
dures for conducting investigations.

5. Identifying Variables — This category focus-
es on the extent to which teachers are respon-

sible for identifying variables

6. Collecting data — This category focuses on
the extent to which teachers are responsible
for data collection during investigations.

7. Analysing data to develop patterns — This
category focuses on the extent to which teach-
ers are responsible for analysing data to devel-
op patterns.

8. Communicating and connecting explanation
(Drawing conslusions) — This category focuses
on the extent to which teachers are responsi-
ble for Communicating and connecting expla-
nation.

9. Socio-scientific Issues — This category fo-
cuses on the extent to which teachers use so-
cio-scientific issues in their classroom

There are several instruments were designed
to determine teachers’ usage of inquiry in the
classroom. However, in general, these instru-
ments are designed using logic and stages of
scientific inquiry. Instrument, developed in
current study, based on 7 stages of scientific
inquiry and described three levels of teaching
each stages.
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Table 6. The dimensions of the questionnaire.

First dimension
“Stages of scientific
inquiry”

Second dimension
“Levels of inquiry”

o Structured I supply scientific questions to be answered by my students
1. ldentifying and - — - -
posing appropriate | Guided My students and | discuss and create scientific questions together which
scientifically my students then attempt to answer
oriented questions Open My students are given opportunities to create scientific questions as part
P of teaching
| provide my students with the relevant literature and other resources to
Structured . . o
2. Contextualizing develop their plans for investigations
research questions Guided | guide my students to think about the relevant literature and other
in current literature/ resources they need to find to develop their investigations
resources Open My students find related literature and resources by themselves to develop
P their investigations
Structured / he{z my students to develop hypotheses about the solution to a scientific
3. Making prediction proo=m
: gp . | provide my students with a hypothesis which the students test through
/ Developing Guided . S
h . investigations
ypothesis - — -
My students are given opportunities to develop their own hypotheses
Open f . 7 .
aligned with scientific questions
Structured | give my students step-by-step instructions so that they can conduct
4. Designing investigations
and conducting Guided | guide my students to plan investigation procedures
investigations - - - -
Open My students design their own procedures for undertaking studies
| tell my students the variables they need to control in undertaking their
Structured . R
investigations
5. Identifying Guided | guide my students on identifying the variables to be controlled in an in-
Variables vestigation
Open My students identify the variables that they need to control in carrying out
P investigations
Structured Igive my students step-by-step instructions for obtaining data/making ob-
servations
6. Collecting data Guided | guide my students on how to collect data to solve a scientific problem
Open My students determine which data to collect for their investigations
| undertake to interpret the data collected by my students and ask them to
Structured
Analvsing d make a record
Zi'evglz:))rl)sé)ggt te?rtwi to Guided | guide my students to develop conclusions to scientific evidence
Open My students use data to develop patterns and draw conclusions by them-
P selves
8. Communicating | Structured I give my students step by step instructions to allow them to develop con-
and connecting clusions from their investigations
explanation Guided | guide my students to use experimental data to explore patterns leading
(Drawing to conclusions
conslusions) Open My students develop their own conclusions from their investigations
| provide guidelines for students to relate the results of their investigations
Structured . NI
to make decisions about socio-scientific issues
9. Socio-scientific Guided I guide my students to consider their scientific results when making deci-
Issues sions on socio-scientific issues
Open My students propose and use scientific evidence to evaluate risks such as
P those related to environmental or health related issues
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The data was collected from 130 science teach-
ers who agreed to participate to the Schools
Study Earthquake project. The descriptive

properties of the teachers who participated to
evaluation study of SSE project presented Table

7.

Table 7. Characteristics of the participants from partner countries (TR: TURKEY; GR:GREECE; CY:CY-

PRUS, IT:ITALY, BG:BULGARIA)

TR GR cYy IT BG
Gender
Male 5 24 4
Female 15 17 16 23 18
Grade level
6 15 5 10 1 3
7 12 5 1 10
8 13 5 11 1 6
9 5 5 1 8 13
10 5 23 0 14 14
11 5 23 0 15 13
12 5 21 0 16 1
13 0 21 0 20 0
Teaching subject
Primary science 15 0 10 0 0
Informatics 0 5 0 0 0
Mathematics 0 2 0 0
Geography 0 22 11 0 0
Physics 2 27 8 21
Chemistry 2 14 0 16 0
Biology 1 0 0 18 0
Teaching experience
1-5 2 1 7 1 0
6-10 4 2 3 1
11-15 7 8 3 4 2
16-20 5 24 5 4 9
20- + 2 5 4 15 9

According to the Table 7, most of the teach-
ers were female from the partner countries.
Regarding the Grade level, teachers who are
working from 6 to 13t grade level are partici-
pants of this evaluation study. Almost from all
STEM subjects were the teaching subject of

the teachers who participated to the study.

When the teaching experiences of teachers an-
alysed, it seems that most of the teachers have
16-20 years teaching experiences on STEM sub-

jects.
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Table 8. Mean scores and Standard Deviation for items related to Structured Inquiry

Items - related to Structured Inquiry TR | GR | CY | IT | BG

3.1give my studgnts step by gtep |nst'ruct'|ons to allow them to 390 | 400 | 361 | 3,89 | 3,81

develop conclusions from their investigations

6.1 give my stu.den.ts step-by-step instructions so that they can 425|410 305|350 438

conduct investigations

15. 1 tell my stL.Jd‘ents t'he yarlables they need to control in 400 | 3,60 | 2,62 | 3.85 | 4,05

undertaking their investigations

16. | provide my student§ with the rglevaqt Iltgrature and other 420 | 3.80 | 2,90 | 3.70 | 443

resources to develop their plans for investigations

18. 1 give my students_ step-by-step instructions for obtaining 305 | 42 | 305367376

data/making observations

19. | provide my stqdeqts with a hypothesis which the students 400 | 400 | 3,00 | 367 | 419

test through investigations

21. | undertake to interpret the data collected by my students 405|310 | 2,67 | 3.33 | 3,67

and ask them to make a record

24. | supply scientific questions to be answered by my students | 3,95 | 3,50 | 3,14 | 4,26 | 3,90

?7. I p.rov@e guidelines for .st.udents to relat.e thg res_ults_ of their 385|390 | 3,24 | 3.59 | 4,00

investigations to make decisions about socio-scientific issues

Mean 4,01 3,80 |3,03]|3,72| 4,02
Table 9. Mean scores and Standard Deviation for items related to Guided Inquiry

Items - related to Guided Inquiry TR | GR | CY | IT | BG

1. | guide my students to. use experimental data to explore 480 | 470 | 3,57 | 3.74 | 3,95

patterns leading to conclusions

2. My students and | discuss and create scientific questions

together which my students then attempt to answer 4651380281 14,22 410

4.1 gwde m'y‘students tg corTS|d§r thelr scientific results when 455 | 400 | 338 | 4,04 | 3,86

making decisions on socio-scientific issues

7.1 gwde' my §tudepts on identifying the variables to be 410 | 3,90 | 271 | 3.46 | 3,81

controlled in an investigation

8.1 help my students to develop hypotheses about the solution 430 | 360 | 2,76 | 4,00 | 410

to a scientific problem

9.1 guide my students to think about the relevant literature and

other resources they need to find to develop their investigations 445140013101 3,621 405

14'. I gwde my students on how to collect data to solve a 435 | 460 | 3.43 | 4,04 | 3,95

scientific problem

22. | guide my students to plan investigation procedures 4,55 (4,70 | 2,86 | 3,42 | 4,10

23: | guide my students to develop conclusions to scientific 445 | 450 | 3,14 | 3,88 | 4,00

evidence

Mean 4,451 4,20 | 3,08 | 3,82 | 3,99
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Table 10. Mean scores and Standard Deviation for items related to Open Inquiry
Items - related to Open Inquiry TR [GR |CY |[IT BG

5. My students use data to develop patterns and draw
conclusions by themselves

4,20 |36 |[3,10 | 2,81 | 3,86

10. My students design their own procedures for undertaking

. 3,95 (3,4 |[3,00 (259|348
studies

11. My students develop their own conclusions from their

. Do 4,50 | 4 3,19 | 3,00 | 3,71
investigations

12. My students determine which data to collect for their

. M 385 (35 |[257 (304|357
investigations

13. My students propose and use scientific evidence to evaluate
risks such as those related to environmental or health related | 4,10 | 3 3,00 | 3,11 | 3,48
issues

17. My students are given opportunities to develop their own

hypotheses aligned with scientific questions 4,00 14 295 | 337 | 3,95

20. My students are given opportunities to create scientific

: . 4,35 13,8 |2,71 (4,07 |3,95
questions as part of teaching

25. My students find related literature and resources by

themselves to develop their investigations 360 146 3191285319

26. My students identify the variables that they need to control
in carrying out investigations

Mean 4,04 | 3,71 | 2,97 | 3,05 | 3,60

380 |35 |305]263]3,29

When the Table 8, 9 and 10 analyzed, Turkish, Greek and Italian teachers use mostly guided in-
quiry in their teaching and learning environments.

Itis clear from Tables that Cypriot teachers use structured, guided and open Inquiry all together
in classrooms in Cyprus.

Bulgarian teachers use mostly structured and guided inquiry when they implement earthquakes
concepts during the project lifetime.
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4.3. Main conclusion

The SSE project and its implementations were
the first innovative and educational approach
in South Eastern European Countries’ schools
to collect real earthquake data in real time.
According to the results obtained from data,
students’ perception about their teaching and
learning environment positively changed after
SSE project implementations. In addition to

positive changes in students’ perception, the
teachers’ usage of inquiry based science educa-
tion in classrooms changed after teachers’ pro-
fessional development courses. As a general re-
mark, SSE project’s educational approach was
a highly effective model for teaching subjects
related to earthquakes to secondary school
level students. The approach can be used and
implemented to change teachers’IBSE usage in
their classrooms.
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5 - Summary and outlook

Throughout the implementation of the pro-
ject in Greece, Cyprus, Bulgaria, Turkey and
Italy, partners organized and conducted se-
ries of implementation and dissemination ac-
tivities for teachers and students reaching a
large audience across each country. Following
an overall implementation plan and inclusive
strategy, schools, teachers and students are
engaged in the study of earthquakes which is
turned into a central focus point to facilitate
inquiry-based approaches of science teaching
and learning. The table below summarizes the
results in each country. As can be seen all tar-
get indicators with respect to total number of
teachers, schools and students were exceeded
(226 teachers, 85 schools and 2136 students) as
compared to the corresponding figures in the
submitted and granted proposal (100 teachers,
50 schools and 2000 students).

Furthermore, a region-wide network of educa-
tional seismometers installed in schools is es-
tablished and is in constant operation record-
ing earthquakes in the area. It should be noted
that 18 TC1 seismometers are now in operation,
almost double in number compared to what
was proposed and budgeted in the proposal as
submitted in 2015.

A constant and wide uptake of the project was
realized laying the foundations for successful
sustainability and broader impact that contin-
ues well after the official end of the project in
August 2017. Below are listed some selected
key actions and achievements that are high-
lighting the quantitative and qualitative results
of the project.

Number of teachers in !\Iu.mber o] SChO.OIS Number of students in
Country o in implementation n A
training events educational activities
phase
Greece (EA) 127 33 319
Turkey (BEKAS) 24 9 538
Cyprus (UCY) 21 24 400
Italy (IDIS) 33 9 351
Bulgaria (NRNA) 21 10 528
Total 226 85 2136
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« Ellinogermaniki Agogi and the National Obser-
vatory of Athens organized with high success,
in terms of participation, quality of entries,
level of engagement and publicity, a national
thematic educational contest for schools, en-
titled “Build your own seismograph”. The con-
test is planned to be repeated in the following
school years.

EA and NOA organized and conducted week-
long thematic summer schools on the study
of earthquakes for teachers and advanced
secondary school students and in collabo-
ration with local educational and municipal
authorities. These were held in Kefalonia and
in Lefkada islands (this region of Greece has
the highest seismicity in the country and
the whole Mediterranean area) in summer
2016 and 2017, respectively. Similar summer
schools are planned to be organized in dif-
ferent locations and regions in the following
years.

University of Cyprus, Department of Educa-
tion, organized and conducted teacher pro-
fessional development course based on the
pedagogical approach and content of the SSE
project. The course was realized with the per-
mission and assistance of science inspectors
and consultants of the Ministry of Education
and Culture of Cyprus and will be repeated in
the following years for pre-service and in-ser-
vice science teachers

In the context of the SSE project, a post-grad-
uate student of the University of Cyprus con-
ducted her master thesis titled “The Develop-
ment of Pedagogical Content Knowledge and
its Effect on Enactment: A Beginning Geogra-
phy Teacher’s Case”. The purpose of this study
was to examine to what extent the Pedagog-
ical Content Knowledge (PCK) for the teach-
ing of earthquakes of a beginning secondary
geography teacher was developed, or not,

during his enactment of a series of related
in-classroom lesson plans.

- The approach, content and activities of the SSE
project are now part of the Instructional Tech-
nologies and Material Design course of the
Department of Science Education of Dokuz
Eylul University in Turkey. The course was for
pre-service science teachers and is expected
to be repeated in the following academic year.

« Partner IDIS in Italy, apart from the original
objectives of SSE, undertook several addition-
al actions to strengthen the educational and
informative impact of the project to school
communities and the general public. Citta
della Scienza’s science center and museum
in Naples, under the patronage of the ltalian
Ministry of Education, exploited several of
its annual high-profile institutional activities,
public fairs and outreach exhibitions to dis-
seminate the educational activities and out-
comes developed in the framework of the
project.

+ Furthermore, the SSE Erasmus+ project de-
veloped, realized and established synergies
with major large-scale European initiatives
on education and school innovation that are
co-funded by the Seventh Framework Pro-
gramme, namely “Open Discovery Space”, “In-
spiring Science Education”and“Ark of Inquiry”.

+In recognition of the significance of the
project objectives and activities in Greece
and the neighbour countries, SSE received
a notable and honourable distinction by
the state according to which the Schools
Study Earthquakes activities are under
the Auspices of H.E. the President of the
Hellenic Republic (To mpoypappa «Ta
Txoleia Mehetovv Toug XeiopoUG» TeAei
umé Tnv Atyida tng A.E. Tou Mpoédpou tng
Anpokpariac).
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Appendix |

My science classes

To what extent do you agree with the following statements about the science that you may
have had at school?

(Give your answer with a tick on each line. If you do not understand, leave the line blank.)

Agree Disagree
1. School science is a difficult subject [l O O [l
2. School science is interesting [l O O O
3. School science is rather easy for me to learn O O O O
4. School science has opened my eyes to new and exciting jobs [J O O O
5.l like school science better than most other subjects [l O O [l
6. | think everybody should learn science at school O O O O
7.The things that | learn in science at school will be helpful i
n my everyday life O O O [l
8. I think that the science | learn at school will improve
my career chances O O O [l
9. School science has made me more critical and sceptical O O O O
10. School science has increased my curiosity about things
we cannot yet explain O O O O
11. School science has increased my appreciation of nature [l O O [l
12. School science has shown me the importance of science
for our way of living | O O O
13. School science has taught me how to take better care
of my health O O O [l
14. | would like to become a scientist O O O O
15. 1 would like to have as much science as possible at school [l O O [l
16. | would like to get a job in technology [l O O [l
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You don’t do this everyday...

Please help us to improve teacher pre and
in service teacher programs and students’
learning in science and technology by fill-
ing this questionnaire. Teachers put empha-
sis on different aspects of students learning.
This questionnaire seeks to establish current
teacher preferences in the teaching of science
subjects at a particular grade level and also
the teachers’ perceptions of students’ expec-

Appendix Il

tations. Please can you answer the questions
which are very crucial for us to understand
your preferences. It will take you approximate-
ly 15 minutes to complete this survey. Please
note that we will keep your response confi-
dential and the results will be used only sci-
entific purposes. If you have any question re-
garding this questionnaire, you can contact us
using details at the end of this letter. Thanks
for your help in advance.

Part A: About you

Gender  [SNNCHNITNG
Grade level of your teaching 6thO [7thO [8thO [9thO |[10thO [11thO [12thO
Teaching subject PhysicsO | Chemistry O Biology O | Primary science O
Teaching experience 1-5yearsO | 6-10years O | 11-15years O | 15-20 years O | More than 20 years O

Part B. About your teaching preferences

Please select the response that best describes your teaching with respect to the grade and the

subject indicated in Part A section

ABOUT YOUR TEACHING

Almost
always

Almost
hever

conclusions

1. | guide my students to use experimental data to explore patterns leading to DI ® 6

then attempt to answer

2. My students and I discuss and create scientific questions together which my students DI |6
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3.1 give my students step by step instructions to allow them to develop conclusions
from their investigations

4. | guide my students to consider their scientific results when making decisions on
socio-scientific issues

5. My students use data to develop patterns and draw conclusions by themselves

6. | give my students step-by-step instructions so that they can conduct investigations

7.1 guide my students on identifying the variables to be controlled in an investigation

8. help my students to develop hypotheses about the solution to a scientific problem

9. I guide my students to think about the relevant literature and other resources they
need to find to develop their investigations

10. My students design their own procedures for undertaking studies

11. My students develop their own conclusions from their investigations

12. My students determine which data to collect for their investigations

13. My students propose and use scientific evidence to evaluate risks such as those
related to environmental or health related issues

14.1 guide my students on how to collect data to solve a scientific problem

15. | tell my students the variables they need to control in undertaking their
investigations

16. | provide my students with the relevant literature and other resources to develop
their plans for investigations

17. My students are given opportunities to develop their own hypotheses aligned with
scientific questions

18.1give my students step-by-stepinstructions for obtaining data/making observations

19. | provide my students with a hypothesis which the students test through
investigations

20. My students are given opportunities to create scientific questions as part of
teaching

21. | undertake to interpret the data collected by my students and ask them to make
arecord

22.1 guide my students to plan investigation procedures

23.1 guide my students to develop conclusions to scientific evidence

24.1supply scientific questions to be answered by my students

25. My students find related literature and resources by themselves to develop their
investigations

26. My students identify the variables that they need to control in carrying out
investigations

27.1 provide guidelines for students to relate the results of their investigations to make
decisions about socio-scientific issues
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