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EGU and the birth of the GEFO Programme

▪ Among the different STEM subjects, geosciences are probably the most neglected, both in 
school curricula and in the teaching practices of many countries.

▪ 2019 - EGU launched a programme with the objective to promote geoscience education in 
Europe and beyond, creating a first group of teacher trainers - the Geoscience Education Field 
Officers (GEFO) 

1st GEFO’s trainee (Vienna, 2019)



The expansion of the GEFO Programme



Geoscience Education Field Officers in the world



EGU Geoscience Education Field Officers 

Goal: 
providing professional development 
for school teachers and future 
teachers, from primary to secondary 
schools, in teaching the elements of 
geoscience appropriate for their 
teaching curriculum, through 
interactive workshops. 

https://www.egu.eu/education/field-officers/



EGU Geoscience Education Field Officers 

• GEFO offers face to face and online workshops at national and international level. 

Images: Candan Kafali, Fotios Danaskos, Gina P. Correia, Giulia Realdon, Pete Loader



Workshops: 

• Interactive and dynamic

• Hands-on

• Activities: practical, simple, requiring max. one 
teaching time

• Materials: inexpensive, easy to obtain/build and/or 
readily available in normal school classrooms and 
science labs.

Topics: 
Plate tectonics | Rock cycle | Seismology | Time 
Scale and history of Earth | Volcanology | 
Hydrology and oceanography | Earth in space | 
Natural hazards | Geopark training courses Images: examples of workshop materials, Chris King, 

ESEU

EGU Geoscience Education Field Officers 



EGU Geoscience Education Field Officers 

• GEFO promote geosciences teaching by presenting GEFO programme in National and international 
Conferences and magazines. 

Since 2019 - 2024
• 233 WS;
•  ≈ 4500 participants;
• 9 papers + 23 abstracts;
• 46 conferences/webinars.

74th Geological Congress of 
Turkey. 
2022, Ankara, Turkey

EGU CoE Webinar, 
2020

Le Geoscienze a Scuola.
2019, Parma, Italy 

Geology National Congress. 2023, 
Coimbra, Portugal

GeoBerlin 2023.
Berlin, Germany



Geoscience Education Field Officers:
the activities repository 



• > 450 available activities
• Explanatory videos
• Translated into different languages
• 2008 to 2025          over 7.2 million downloads 

http://www.earthlearningidea.com

Geoscience Education Field Officers:
the activities repository 

https://www.earthlearningidea.com/index.html


Geoscience Education Field Officers:
the activities repository 

http://www.earthlearningidea.com

Video demonstrations

https://www.earthlearningidea.com/index.html


Geoscience Education Field Officers:
the weekly activities support 

http://earthlearningidea.blogspot.com/

• a new Blog update every 
Monday

• a new activity posted every 
2 weeks

• New videos uploaded all 
the time.



The workshop we are presenting today address: 

‘Laser Quest’ (How to simulate echo-sounding and satellite 
altimetry to map ocean floor topography) 

‘Modelling seafloor mapping’ (Addressing resolution and 
sampling challenges using 3D-printed models of the ocean floor) 

‘Human magnets!’ (Modelling ancient and modern magnetic 
fields using your students) 

‘Mapping Magnetic Anomalies’ (A simulation of an ocean 
magnetic survey)

‘Remote sensing geophysics in the classroom’ (Using 
classroom models of professional geophysical tools)

‘Modelling plate tectonics in the classroom’ (Classroom 
activities using ‘working’ plate tectonic models)

Exploring the Ocean Floor: Seeing plate 
tectonics below the waves



Laser Quest 1 – below the waves

Image: (Google Earth: Data SIO, NOAA, U.S. 
Navy, NGA, GEBCOData LDEO-Columbia, NS, 
NOAALandsat/Copernicus) 

Echo sounding 
data along the 
track followed 
by a ship. 

Ocean floor 
data obtained 
by satellite 
mapping.  



Laser Quest 1 – below the waves (using echo sounding)

Images: Pete Loader

https://www.earth
learningidea.com
/PDF/454_Laser
_quest1.pdf

https://www.earthlearningidea.com/PDF/454_Laser_quest1.pdf
https://www.earthlearningidea.com/PDF/454_Laser_quest1.pdf
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Laser Quest 2 – above the waves (using 
satellites)

Images: Pete Loader

https://www.e
arthlearningid
ea.com/PDF/
456_Laser_q
uest2.pdf
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Laser Quest 1 & 2 – Exploring the ocean floor topography

Images: Pete Loader

https://www.earthlearningidea.com/
PDF/456_Laser_quest2.pdf

https://www.earthlearningidea.com/
PDF/454_Laser_quest1.pdf

https://www.earthlearningidea.com/PDF/456_Laser_quest2.pdf
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ELI_Sea_floor_mapping

Modelling seafloor mapping – Resolution and Sampling in Action

5-15%

@Sandwell, D. et al. (2014)

70%

 🌍 What do all these images have in 
common?

 ❓ Have you ever wondered how these 
stunning planetary and seafloor images 
are made?

 🧱 Can we build our own models of the 
seafloor?

 📊 And can we design a method to test 
how accurate and precise our models 
are?

https://www.earthlearningidea.com/PDF/351_Sea_floor_mapping2.pdf
http://www.sciencemag.org/content/346/6205/65


ELI_Sea_floor_mapping

Modelling seafloor mapping – Resolution and Sampling in Action
 cardboard shoe box 
 printed grid for the box lid 
 steel skewer to make holes in the box lids 
 2 x 20 cm wooden skewers (remember to 

cut off the pointed tip) 
 a marker to mark 1 cm segments on the 

wooden skewers 
  a printed table to record the 

measurements
 computers with  spreadsheet software 

prepare the data table and the relief table 
(to be completed by the pupils) 

https://www.earthlearningidea.com/PDF/351_Sea_floor_mapping2.pdf


Palaeomagnetic mapping of the ocean floor

Human Magnets

https://www.earthlearningid
ea.com/PDF/209_Human_
magnets.pdf

https://www.earthlearningidea.com/PDF/209_Human_magnets.pdf
https://www.earthlearningidea.com/PDF/209_Human_magnets.pdf
https://www.earthlearningidea.com/PDF/209_Human_magnets.pdf


Modelling remote sensing geophysics in the classroom

NASA Earth Observatory maps by Joshua 
Stevens, using data from 
Sandwell, D. et al. (2014). Caption by Mike 
Carlowicz.

ELI_Remote_sensing

 🌊 How can we visualize what lies beneath the 
ocean floor without direct access?

 🛰️How accurate are these maps, and what data 
and techniques are used to create them?

Mountains and other seafloor features exert a 
gravitational pull on the water above and around 
them. This causes water to pile up in small but 
measurable bumps on the sea surface

http://www.sciencemag.org/content/346/6205/65
https://www.earthlearningidea.com/PDF/270_Remote_sensing.pdf


Modelling remote sensing geophysics in the classroom

 ⚖️ Can we use a simple mock 
gravimeter to demonstrate how 
geophysicists detect buried 
structures by measuring gravity 
variations?

 ‘homemade’ mock gravimeter, using a cardboard 
tube, something that looks like a mass, a spring 
(e.g. from an old ball-point pen) and string

 a Magnaprobe™ or a magnetised needle on a 
thread

  a magnet
 sticky tape
 a specimen of dense dark-coloured rock
 sand in a tray/3D model / a map

A gravimeter works like a mass 
suspended on a spring balance. When 
this set up is above a large amount of 
dense material, the local gravitational 
effect pulls the mass down more than 

the average



Mapping Magnetic Anomalies

Image: Pete LoaderImage: USGS
1961 by Raff and Mason



When did the Poles flip? : Simulating the Geomagnetic Polarity Time Scale 

Images: Pete Loaderhttps://www.earthlearningidea.com/PDF/455_GPTS.pdf

Neodymium 
magnet

Clay/putty

https://www.earthlearningidea.com/PDF/455_GPTS.pdf


Mapping Magnetic Anomalies

Images: Pete Loaderhttps://www.earthlearningidea.com/PDF/457_Magnetic_anomalies.pdf

https://www.earthlearningidea.com/PDF/457_Magnetic_anomalies.pdf


Mapping Magnetic Anomalies

Ocean ridge

Ocean ridge

Images: Pete Loader

https://www.earthlearningidea.com/PDF/457_Magnetic_anomalies.pdf

https://www.earthlearningidea.com/PDF/457_Magnetic_anomalies.pdf


Mapping Magnetic Anomalies

Images: Pete Loader
https://www.earthlearningidea.com/PDF/457_Magnetic_anomalies.pdf

https://www.earthlearningidea.com/PDF/457_Magnetic_anomalies.pdf


 

Magnetic stripes 
Modelling the symmetrical magnetic pattern of the rocks of the sea floor



 

Magnetic stripes 
Modelling the symmetrical magnetic pattern of the rocks of the sea floor

https://www.earthlearningidea.com/PDF/81_Magnetic_stripes.pdf Images: Pete Loader

https://www.earthlearningidea.com/PDF/81_Magnetic_stripes.pdf
http://drive.google.com/file/d/1_2fEO3hpmW-GJd_RnKkYKBGT1M8vGXvY/view


 

Modelling spreading ocean floor by transform faults

https://www.earthlearningidea.com/PDF/84_Transform_faults.pdf

https://www.earthlearningidea.com/PDF/84_Transform_faults.pdf


 

Modelling spreading ocean floor by transform faults

https://www.earthlearningidea.com/PDF/84_Transform_faults.pdf Images: Pane Perunovski

https://www.earthlearningidea.com/PDF/84_Transform_faults.pdf
http://drive.google.com/file/d/1ap8MloVMbKE5WdWZKaeZF9VzlqkPhPMJ/view


Hotspots 
Modelling the movement of a plate across the globe



Hotspots 
Modelling the movement of a plate across the globe



Hotspots 
Modelling the movement of a plate across the globe

https://www.earthlearningidea.com/PDF/208_Hotspots.pdf

https://www.earthlearningidea.com/PDF/208_Hotspots.pdf


GEFO run this workshop in the memory and 
honor of Professor Chris King. 

He was a guide and an inspiration not only 
for us but for many generations of 
Geoscience teachers across the world.

A tribute to Professor Chris King 
(1949 – 2022)



Bring EGU workshops 

to your area!

▪ This and other workshops are also 
available free of charge (funded, up to a 
certain number, by EGU) in your area

▪ How?

Identify topics of interest and possible 
dates

▪ Write to the GEFO in your country (see 
next slide) to check availability

▪ Collect at least 10-15 registrations

▪ Provide a suitable classroom for the 
activity (projector, microphone, if 
needed, water, other depending on 
activity required)

Images: Pete .Loader



Contacts to request EGU GEFO for teachers’ workshops

Country Name e-mail

France Carole Larose carole.larose76@gmail.com

Germany Sylke Hlawatsch kontakt@sylke-hlawatsch.de

Greece Fotios Danaskos fdanas@yahoo.gr

Hungary Anett Kádár kdr.anett@gmail.com

Italy Giulia Realdon giuliarealdon@gmail.com

North Macedonia Pane Perunovski pane.perunovski@ahss.edu.mk

Portugal Mª João Picado marijotaj@gmail.com

Romania Dragos Tataru dragos@infp.ro

Spain Xavier Juan xjuan03@gmail.com

Turkey Candan Kafali candan26.ck@gmail.com

United Kingdom Pete Loader peteloader@earthlearningidea.com



Don’t forget to fill in the evaluation form

• Go to: 
https://forms.gle/MqWP6wgMFZdqqKdU
7

• Or frame the QR code: 

Image: Pete Loader
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