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Live data education experience with the “Earthqguake Suitcase” and “Raspberry Shake and Boom”
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ABSTRACT

classrooms. It also demonstrates how a global network
observations to increase our understanding of natural p
through Fulbright's alumni network and part of their Glo

on an accelerograph.
Prior to school visitations, teachers participated in virtu

Raspberry Shake and Boom device can be used to both

area, and use this data for classroom instruction.

duration to a seismogram.

platform and various earthquakes are simulated. Stude

fillin at home, as well as essential items that should be
earthquake emergency.

Using live data in secondary school science lessons adds relevancy and real-world experience to

students in Kefalonia and Ithaca, Greece, used Raspberry Shake and Boom devices to look at
real-time data of plate tectonic movement and earthquake activity, and explored the contents of
the traveling Earthquake Suitcase by simulating an earthquake on a shake table and recording it

record actual seismic activity and upload it to a global network of live data. Teachers and
students can access the real-time data from all over the world, including from stations in their

During classroom lessons, students learned how to interpret seismograms, including using P-
wave and S- wave intervals to triangulate an epicenter and relate concepts like amplitude and

As part of the classroom lesson, the earthquake suitcase contains a shake table with an
accelerometer. Two model buildings of different vulnerability are mounted on top of the moving

different levels of shaking and relate this to antiseimic construction. Finally, the contents of the
"Earthquake Emergency Bag" are presented, which review a family earthquake emergency plan to

of scientists may collaborate and share
henomena. In this project, supported
bal Teacher Grant, secondary school

al trainings to learn about how the
simulate earthquake data as well as
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the quality of Dual objective:

including many
different types of

people and v'Train the trainers
educating them .
all fairly and v'Train the students
equally

Part I:

Live data education: the real

Step 1: Pre-visit
* Pre-visit communication with educators

* Pre-visit train the trainers

Step 2: Visit
* Introduction to earthquakes basics
* Live data experience

* The earthquake suitcase

Step 3: Post-visit

* Additional material to students

e Additional material to educators

» Students evaluation and suggestions

* Educators evaluation and suggestions

d SCIENTE Part Il: 1|8, * eunopean
time data experience . . RESEARCHERS'
P FESTIVAL The Earthquake Suitcase g o NOHT

o S )7 NOVEMBER 2020
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* The Earthquake Suitcase, an educational system for information about - and familiarization with — earthquakes,
was designed and integrated in the Laboratory of Seismology, Department of Geology and Geoenvironment,
National and Kapodistrian University of Athens.

Nikolas Galanos

* The Suitcase contains educational material, such as interactive educational toys, an experiential shake table for
earthquake simulation with a model accelerometer recording in real time the simulation and model structures of

Vicky Schoi fi tami . o .
i i o e different vulnerability, books, leaflets, the Family Emergency Plan, and an earthquake emergency bag.
" Jamboard for Earthquakes | > - Ccﬁceo n . . . . . .
=T , L * During classroom lessons, students learn how to interpret seismograms, including using P-wave and S-wave
" intervals to triangulate an epicenter and relate concepts such as amplitude and duration to a seismogram.
arvivel e 4
xr:;db;{( T, t Whiet | Want My Stidents * The training is conducted by the specialized staff of the project’s scientific team. During the training and, in
, 7 : T to Learn . . . . . . .
d — § v collaboration with the educators in charge, the effectiveness of the earthquake suitcase is evaluated, with the
© S, S £ e, b students drafting their own individual emergency plan.
= i — . . . .
:J o H * Educational applications to schools in Greece and the US (Boulder, CO), the Researcher’s Night and the Athens
=1 = 2ol M o Science Festival are presented.
| e | . o % * The Earthquake Suitcase project was sponsored by the Hellenic Petroleum Group and the US Department of State.
Earthquakes: Earthquakes: ¢ B = ,
basic knowledge advanced knowledge https://www.youtube.com/watch?v=Vw28LLIBTIQ
LAB ACTIVITY Watching Waveforms " ° ”
Questn: The “Earthquake suitcase” is a
s i Let’s get started! . .
H th dsh f spikes on th
il kel L A G gl s travelling laboratory especially —
Epyaornpiaxi] Spacmpiomnra jumping: . . = -
MapakoAoUBNoN KUHATOHOPPWV . | 2. Choose a jumper d es Ig n ed fo r ed u Cat | 0 n a I v THESEIIJ‘I':'E:ggAKE
AlaBikaoia: ; x[;:f;e;:em d:tamebs ¢ | [ } 3. Switch to the Raspberry Shake Network live feed for O o
I'Ipqvumowmr}mtﬁmmpmxdnﬂpdumu ahhdfoviag ueTaBANTEC OTWE N amooTaarn, n SidpKeia kal . With different numbers o people {mass your station ;
N wada. 3. Compared to stomping pu rposes'
MEIPAMA A: ‘Eva dropo Tmdd pia @opd, TOAU KOVTA OTOV QIoOnTpa/CEiouoypapo . . .
I('IRISSI;[mB:S‘E.rI:Iec)'ﬂopo TMGa pia gopd, 5 pETpa pakpid amo Tov aissnTipa The tOOI a I ms In ed ucatl ng yOUth

MEIPAMA I 'Eva dropo XTuTidel Ta TTo01a Tou yia 5 BeuTepOAETTTA, KOVTA oTov aioBnTrpa

MEIPAMA A- OAol TTnGouv pia @opd, TauTaypova, KoVTa atov aigBnirpa Ohsservaion Tae at u n a b I e to
MEIPAMA E: Ohol XTumidve Suvatd Ta mobia Toug yia 5 OeuTepOMeTITa, KOVIA OTOV i Piedeten | Dhservaton [ Shetch ol weasfiem )
T e - repare for the
e Y|y | reach a museum or an institute.
A~ 1 Sketch the graph here =
MNoid amd Ta Tapamdvw TTEIpApPaTa MOoTEDETE 0TI Ba KAVEl TNV PEYAAUTEPN , \ e f [ e I
Mﬂ omv mepum; mnv uEVﬂROTEDFI 8HGUTC0|.-|D'U”; Kavrte mv np()BM:q"'] TESTA: One person jumps once, very close o the sensor (Raspberry Shake| -GUESS R - ¢ o \ ea r ua e
gag BaBpoloywvTac Ta MEipdpata amd 1o 1-5 (amd TN pkpoTEpn £wg TN b C i ) 5 b O
UeyaAUTepn aAhayr] OTNV KaTaypa@r). ZTn OUVEXEIQ, CUPTIANPLWOTE TNV TIPWTN Describe how the graph looks here ‘Y Vi
OTIAN OTOV TTOPAKATW TVOKA TIApATpnonG. e

Mivakag MNaparnpnong

] e e—— The earthquake suitcase

MpopAeyn Napatrpnon IXESlo Mg
Kuparopopgrig A
MEIPAMA A: ol oo
MEIPAMA B: » e
MEIPAMA C: - e
MEIPAMA D: Question: Question: ’ : i, @
MEIPAMA E: Ko ,
- ' ' ‘ o How s the size and shape of spikes on the Howis the size and shape nfsmkesqnthe , HELLENIC REPUBLIC HELLENIC
Aol CUUTTANPUICETE ToV TIIVAKQ, va OU{NTAOETE Ta aTToTEAEOPATG oag oy . tfacted by stound motion from seismogram affected by ground motion from -y National and Kapodistrian PETROLEUM
T4EN. Tt OUNTIEPAOIATA HTTOPOUHE VO BYGAOULE Yia HEYAAUTEPEC Kal lsmsmlngran.wa Y8 jumping once mmpamd to stomping? b University of Athens
HIKDOTEPEC KUPIATOLOPQEG TIOU KATAYPAPOVTal ATIO TOv jumping with more people (greater mass)? Fa=s
aioBnTpa/oaopoypdpo Raspberry Shake;
\ “ 00' ) ) Asingle jump produced one large spike on the
‘ b s "h' ‘ At the same dlSt?nEE from the selsmograph,a seismogram, stopping produced many spikes in a
Sh a ‘ e greater mass of jumpers creates a larger spike row, but with less amplitude (less large)
RaspberryShake station view R il The earthquake
https://stationview.raspberryshake.org/#/?1at=87.96690&1on=23.78470&zoom=12.834&sta=R . I
620E simulator
o . 74 - o » 2
« Click the link next to “Live Streaming” for real-time
waveforms/spectrograms view Moving surface e e
More data =® Raspberry Shake' Dum\lcw i ~ |J frk’l}l ‘,‘x'-'\w‘m —
' LIE St"eamlﬂg 4 SR SRR NE S C' | Q shake: R620E - channel: EHZ
e Last 24-hour Plot . » Q m - "'\'\Iﬂl\'\;\w’i‘w\ I
_ Last 24hr of data (MSeed = :7:;?: 2 Ge-5 -
format) . i ! :
Build your own data request :;2:? . | 1 rm 1‘: '—";""f‘\\H"\k'q'\'l‘ﬂh"\'t\‘M ,,,,, ~
* Instrument Response 5 N_:gj = B 5 : 0 : ‘ @
- buildings of Accel
ot LK different ccelerogram
. R620E | e
e | vulnerability
You can select ) e
station (e.g. = N
R620E) and > - T g o
channel (e.g. = : oo | EEE 3D accelerometer £ s T e X} /WW
R6458 %_ 210 b A} & = - ) ! TN "‘
EHZ) to plot the e T . = |
Tespective g An updated version of the earthquake
waveforms and > o i simulator is equipped with a motor to
Spectrograms  feeea i ‘ whe ke produce the shaking. Spectrum

N eo -y stationView
Shakes online = :
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WA ’ﬂ,l i"?- | AM.R518E O x

185" E 19°E 18.5°E

Raspberry Shake in Kefalonia

Reading Material
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The suitcase also includes a presentation and videos of the
earthquake basics (why, how and where a large earthquake occurs, its
effects on people, objects and buildings/infrastructure), reading
gj material, hands-on exercises and instructions on how to build a family
emergency plan, interactive educational toys and leaflets and the
earthquake emergency Kkit.
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EARTHQUAKE INTERRUPTION:

A LIVE DATA LESSON WITH THE
RASPBERRY SHAKE AND BOOM

https://raspberryshake.org/earthquake-interruption-data-lesson-with-raspberry-shake/

Students at Argostoli 15t Junior High

School on the island of Cephalonia, "T£ i+ would have been in a

Greece are experts on earthquakes. Living .
in one of Europe’s most seismically active 'HO“\"WOOd movie T would have

spots, they know how earthquakes occur said: "Too incredulons!”
and how to stay safe during and after a J. Mijderwijk
quake.

On April 16, they were learning how to
read seismograms and were excited to
use the live data on seismic activity
thanks to the RSB device visiting their
school that day. Little did they know how
“live” that data would be!

In the middle of the lesson, a 2.4
magnitude earthquake shook the island,
and gave students and the instructors a
seismogram they could use and share
with researchers all around the world.

After getting the chance to create their
own waves, students were returning to

Manual solution for event noa2024hmjlx

Location: 8 Km WSW from Assos Kefalia their seats when a doorbell noise from the
it Al Raspberry Shake and Boom alerted them
i e to a surprising guest. An earthquake!
Focal Depth: 15.6 Km
Type:  Manual The students’ eyes widened, and they
looked at each other in confusion.
Map: Solution Details: It was a real earthquake, right in the
‘ middle of their lesson about earthquakes!
g. : e S s e || EVETYONE Watched the screen. The
| MRmERS L ShATLA, v e =21 seismogram showed the dramatic spikes,
Q - ot B Babon, el capturing the moment the Earth had
fepotondg, (SR WRRRAIRT e s i) moved beneath their feet. As the
” s b earthquake was a small magnitude
R e — .. | offshore event, they had not felt it, but it

FSK 0.13 4e.0P1 .6
FSK 9.13 48.2 51 8.9
DHLK 9.14 208.8 P_1 B6:36:53.42 -8.0
DULN 0.14 208.8 5 1 B8:36:56.96 -8.6
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was recorded by the Raspberry Shake and
Boom.

The real-life demonstration left a lasting impression on the students.
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Feedback

What additional materials or resources would be valuable to you in the future? Mowa ano ta

TIAPAKATW EMUMPOCOETA OTOLXEIQ Ba 0aC TAV TIOAUTIHOTEPA OTO HEAAOV;
3 anavinoeLg

@ Presentations about earthquakes /
Mapouoiaoeig yia TOuG OEICHOUG

@ Links to live data of seismograms from
seismological centers / ZUvdeopuol pe
OedouEVA TEITHOYPAPNUATWY OE
TTPAYHATIKO XPOVO ATTd OEIOCUOAOYIKA. ..

Additional lessons and activities you can
do in your classroom with students /
MpbéoBeTa pabripara kalr dpacTnPIGTNT. ..

@ Nothing / TiTrota

Remarks-Conclusions

= The multiple goals achieved with such activities are to educate
students on what an earthquake is, where, how and why earthquakes
occur, and the preventive measures to be taken.

®* The students gain experience though earthquake simulation by
creating their own earthquake, familiarize themselves with the feeling
of an earthquake, and learn the necessary self-protection measures.

= The earthquake lesson can act as a unified paradigm for both
individuals and groups that provide direct educational or
humanitarian services to youth, and for the youth themselves

= Specific benefit of the workshop/training that could be turned into a
sustainable one for long-term benefit - building resiliency

= Open-up to community: bringing together educators, students,
parents and scientific community

= Train the trainers

= |nvolving citizens of all ages in science
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