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OCEAN EDUCATION: SEISMOLOGY

T
he earthquake that so
tragically shook the
Indian Ocean floor last
December turned the

worldÕs attention to the science
of seismology. This certainly was
not the first time a seismic event
rattled the Earth, and the lives of
those living on it, but few would
argue its rank as one of the most
shocking.

If there is one redeeming
trait in these natural disasters, it
is their unifying power to boost
public interest in how the
dynamic Earth system works.

ÔMost people do not under-
stand how the Earth works. In
some countries the geosciences
are not even taught,Õ said Carlo
Laj, a researcher in France and
chairman of the education com-
mittee for the European Geo-
sciences Union (EGU). Laj
recently organised a geoscience-
focused teachersÕ workshop at
the EGU meeting in Vienna,
Austria.

One highlight of the work-
shop Ð boasting 70 participants
from some 17 countries Ð was

the EduSeis programme, a
European education project that
started more than 10 years ago
but one the team hopes is likely
to gain momentum in response
to the Asian tsunami event.

Boosting seismic under-
standing

EduSeis, which stands for
Ôeducational seismology,Õ joins
seismological researchers, teach-
ers and high school students in a
unique effort to boost under-
standing of natural seismic
events. It currently involves

some 30 schools and 500 stu-
dents in Italy (Naples area),
France (South Riviera,
Provence), and Portugal (Lisbon
area). High school students
actively collect earthquake data
with a seismic station set up in
their schools that is connected to
the Internet.

ÔIt promotes teamwork
among people with different cul-
tural and scientific back-
grounds,Õ said Isabel Mata, a
high school physics and chem-
istry teacher in Portugal who has
been involved in the EduSeis
programme since 1996.

Although EduSeis started 10
years ago Ð a decade of seismic
data being necessary for its
ÔexperimentalÕ phase, organis-
ers say Ð in many ways this edu-
cational programme is just
beginning.

ÔTen years in seismology is
about right,Õ said Jean Virieux, a
professor at the University of
Nice-Sophia Antipolis in France
who studies seismic events.
Ô[Seismology] is a European and
international issue, and now itÕs

EduSeis:
shaking up
interest
in seismology

EduSeis (educational seismology) is a
programme which joins seismological

researchers, teachers and students in a
unique effort to boost understanding of

natural seismic events. Interest has
been generated by such events as the

Asian tsunami. 
Kristen M Kusek reports



time to move the programme
from its demonstration phase to
a fully operational phase.Õ 

ÔThis programme is not fin-
ished,Õ said Jean-Luc Berenguer,
a science teacher in France and
EduSeis coordinator. ÔWe have a
lot to do. ÉWe need more
schools, more countries, and
more data.Õ

The roots of this project trace
back to a programme called the
Princeton Earth Physics Project
(PEPP) that started at Princeton
University in the United States
back in 1994, Berenguer said.
ÔThe United States now has a lot
of seismological stations, but we
are trying to build something a
little different in Europe.Õ

Objectives
EduSeis is an interdiscipli-

nary programme that brings
together geography, earth sci-
ences, math, physics, technology
and more.  It creates a direct link
between scientists and students.
The first EduSeis station in
Europe was installed in 1995 in a
not-too-shabby location: the
French Riviera.

Its objectives are three-fold:
1. Educational (introduce
instruments in high schools)
2. Social (increase public aware-
ness; connect researchers with
high school teachers and stu-
dents)
3. Scientific (develop and test
hardware and software; inte-
grate seismic databases; continu-
ous seismological observations).

ÔItÕs not very easy to teach
Earth science. This project
makes it a little bit easier,Õ
Berenguer said. ÔIn France,
and in a lot of other European
countries, we do not have a lot
of teachers who are competent
to teach the geosciences.Õ Mak-
ing the problems more com-
plex are the different educa-
tional systems and needs of the
diverse countries around the
world Ð all of which Berenguer
would like to see as part of
EduSeis. ÔSo we have to do
more to help teachers out,Õ
Berenguer said.

Students eager to
study the science

of seismology
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I t was the third time
researcher Carlo Laj organ-
ised a teachersÕ workshop
for the European Geophysi-

cal Union (EGU), and the numbers
speak for themselves: in year one
(2003), 40 teachers attended a
one-day workshop, most of whom
were from Nice; in 2004, 50 teach-
ers from 14 countries attended a
two-day workshop; and this yearÕs
three-day NaRAs (Natural Risks
Assessment) and GIFT (Geophys-
ical Information for Teachers;
theme: The History of the Earth)
workshop included 70 teachers
from 17 countries. At the time of
this interview, Laj had already
heard back from a bunch of teach-
ers who attended the workshop
and already applied some of what
they learned in the classroom.
Earth science mission accom-
plished!

How did Laj do it?  He took a
grassroots approach to what he
sees as a significant initiative: he
got in touch with researchers he
knew who had school-age chil-
dren in order to reach their teach-
ers, and it has grown from there,
he said.

Financial support for the EGU
workshop was largely provided by
EGU, with ancillary grants from
the French Atomic Energy Com-
mission (CEA) and the European
programme NaRAs.

Q: Why and how did you get
involved in education outreach
in the first place?

A: ÔI really cannot give you ONE
definite reason. I guess I have
wanted to get involved in educa-
tional programmes for a while,
and never did. This occasion for
this was probably that by chance
I happened to walk in a teachersÕ
workshop at an AGU spring meet-
ing in Boston a few years ago,
and found it very interesting.  As

GEOSCIENCE
EDUCATION:

nothing of the sort existed within
EGU (at the time [it was called]
EGS), I suggested that we should
do something of the sort.  I got
immediate and full support. É I
was appointed Chairman of the
future to be Committee on Educa-
tion in 2002 and formed the com-
mittee. We target elementary to
high school teachers, as we think
that K-12 kids are really open-
minded and we wanted to show
them how interesting geosciences
could be!Õ

Q: Describe the state of geo-
science education in Europe.
What are the main challenges in
implementing geoscience educa-
tion efforts?

A: ÔYou really cannot speak about
geoscience education in Europe,
as each country has its own edu-
cational system. There are many
national or local outreach efforts,
not really coordinated on a Euro-
pean scale, at least as far as I
know.  A major effort is being done
right now on European community
science programmes.Õ

Q: Why is geoscience education
important?

A: ÔGeoscience is in my opinion of
major importance, [especially] if
you wish to have future decision-
makers aware of the increasing
threats on the environment and
the large use (waste) of energy.
After all, we live on Earth and
should care about it!Õ

Q: Do you think most people
(general public, including stu-
dents) really understand how the
Earth works and why Earth sci-
ence is significant?

A: ÔNo.  In some countries the
geosciences are not even taught.
There is a lot to be done.Õ

An interview with Carlo Laj
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Why seismic stations?
Why seismic stations?

Berenguer had many responses
to this question: 1) Earthquakes
are fascinating, newsworthy
events that readily capture the
interest of students, 2) the digital
observation of seismic waves
involves large data sets, but most
school computers can handle it
without too many problems, 3)
new technologies enable schools
to actively participate in the data
gathering process via the Inter-
net, and 4) analysing seismic
data requires students to draw
on skills used in many different
disciplines Ð from physics to
social science Ð and thus are
attractive for teachers looking
for that new ÔhookÕ with which to
engage their students. 

ÔIn the morning all the chil-
dren gather around the data,Õ
Berenguer said. About a dozen
seismic stations have currently
been installed throughout Europe.

Here is basically how it
works: Each seismological station
set up in schools includes a stan-
dard personal computer
equipped with a high-tech sen-
sor and a GPS clock.   Data are
collected every night. A central
PC connects the various seismic
stations; this PC also collects
earthquake information from
international agencies and com-
piles its own seismic catalogue,
and also identifies events of
interest based on the data col-
lected in each schoolÕs seismic
station. A web site is the main
Ôend productÕ of EduSeis that
serves as the lynchpin of the
project and connects its diversity
of users in various schools and
indeed worldwide.

ÔThe website is not enough.
We have to create more tools
[that utilise the data],Õ
Berenguer said.

EduSeis team members have
also created a ÔcookbookÕ of
activities teachers can perform
with their students using avail-
able data (currently available in
French). Students involved in
EduSeis Ð often in the form of
after-school clubs Ð have also

designed and presented seismol-
ogy-related exhibits in their
schools.

ÔWe have also done models
that illustrate basic geological
information like faults and seis-
mographs,Õ Berenguer said. A
poster explaining the Asian
tsunami will also be completed
by September, he added.

ÔEduSeis is a tool for teaching
geoscience,Õ Berenguer said.
ÔWith EduSeis, it becomes easier
to promote the sciences in
schools; to make children more
aware of the environment; and to
develop a relationship between
teachers and researchers, schools
and universities.Õ

The programme is especially
attractive for high seismic- and
volcanic-risk regions (such as the
southern Apennine in Italy and
the Alpine frontier in the south-
ern France) where researchers
and students can come together
to continuously monitor regional
seismic activity.

Italy: A case study
ÔItÕs a better [educational]

process that is centered on the
student,Õ said Nicola Miranda in
reference to the EduSeis pro-
gramme. Miranda is a physics
teacher at a technical school in
Naples, Italy. 

The team from Italy first Ôtried
outÕ the EduSeis programme on
students 14-16 years old, Miranda
said. They focused their applica-
tions of the seismic information
on physics and earth science. The
older students (17-18 years old)
focused on electronics and com-
puter systems, he said. ÔThe
results [of these first tests of the
programme] were excellent, so we
decided to go on to the experi-
mentation phase.Õ 

The team used an e-learning
model developed from the Edu-
Seis programme. Ten teachers,
each specialising in different
subject areas, and 50 students
formed a web-based learning
community. They developed
Ôsmall groups, or communities,
where every member has
assumed each role Ð from
apprentice to teacher to finally

EduSeis began as a par-
tially EU-funded pro-
gramme. It is now more
or less supported by

national funds, said Jean Virieux,
the professor from the University of
Nice-Sophia Antipolis in France.
Funding is a constant challenge,
he said. It costs roughly 8000
Euros to set up a seismic station in
a school.

Miranda agreed in reference to
Italy. ÔThe basic problem É in the
Italian schools is the lack of spe-
cific financing,Õ he said. Miranda is
currently waiting to hear back
about his teamÕs latest proposal
effort for funding. ÔWe manage to
get modest contributions but only
with enormous promotional
efforts,Õ he said.

The team would like to add
more countries and more schools
to the current network, Berenguer
said. ÔWe have a lot of schools
that want to join the network, but
we need to build a European
structure to coordinate all the
schools. We need more partners
and more money!Õ he said.

Berenguer would like to see
the technology improve in the
near future. Low-cost seismic sen-
sors would be a tremendous
improvement, he said. Plus, heÕd
like to have the activity Ôcook-
booksÕ and Ôhow toÕ manuals relat-
ed to EduSeis activities translated
into different languages for use in
other school systems.

ÔWe have 10 years of experi-
ence with this, so we have a lot to
do,Õ he said.
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working as a scientist,Õ Miranda
said. The data they analysed
include the location of earth-
quakes, magnitude estimates,
seismogram analysis, and more.

The Italian EduSeis team has
also been successful in taking the
EduSeis lessons to a broader
audience via museums, which
have great significance in Italy,
Miranda said. The team devel-
oped an interactive, multimedia
station called Sismalab in a muse-
um in Napoli, Italy (Fondazione
IDIS-Citta della scienza).

When asked why it is impor-
tant for students in Italy to have
a basic understanding of seismic-
ity, Miranda said: ÔI answer with
a memory. My first earthquake
dates back to when I was 8 years
old.  I remember that in those
years I had watched a movie that
told the story of the last days in
Pompeii before the eruption of
the volcano Vesuvius. I remem-
ber the great fear I had. Really
though, I had a distorted infor-
mation of how the natural phe-
nomenon worked É If I had
had better information that
evening more than 40 years ago,
I would not have been so fright-
ened of the earthquake.Õ

Portugal: remembering the
past and preparing for the
future

Isabel Mata teaches physics
and chemistry at a secondary
school in Lisbon, Portugal.  She
and a team of others have been
involved in seismology-related
projects since the Ministry of Sci-
ence & Technology started sup-
porting them in 1996. The team
proposed to become a part of
EduSeis in 1999, she said.

ÔThe project seemed to be an
excellent way to make scientific
approaches in the classroom to a
natural hazard of the Portuguese
territory, a seismic-prone region,Õ
she said. Portugal has been well
aware of natural hazards since
the great earthquake of 1755; this
was followed by a tsunami, and a
fire raged out of control for many
days. Much of the southern
region of Portugal was destroyed.

ÔThe seismic network engages

Seismic of the
Sumatra earth-

quake

students in activities that pro-
mote autonomy and responsibili-
ty.Õ  She said her students work
for a few hours each week in the
schoolÕs seismology club.

The Portuguese EduSeis team
at large has garnered the interest

of the surrounding communities
in seismology as well Ð through
exhibitions, conferences, contests,
workshops, the development of
emergency plans and training
exercises, and a webpage
(http://web.educom.pt/eduseis).

ÔWe hope our efforts help
improve the studentsÕ under-
standing of science and its social
implications,Õ Mata said. �

EduSeis LINKS:
http://www.edusismo.org
http://web.educom.pt/eduseis
http://eduseis.na.infn.it
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