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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/



Geoscience Education Field Officers 

Since May 2019… National workshops

Images: Gina P. Correia, Giulia Realdon



Since May 2019…

Geoscience Education Field Officers 

vGeosciences Information for Teachers, 
2021

International workshops

International Earth Science Olympiads, 
2021

NOSTE 2021, International Research 
Conference, Training Workshop and 
Biennial Convention



Since May 2019… Conferences

EGU CoE Webinar, 2020

XVIII ENEC | III ISSE, 2020. Porto, Portugal

Geoscience Education Field Officers 

Le Geoscienze a Scuola, 2019. 
Parma, Italy 



Geoscience Education Field Officers 

Since May 2019… Publications



Geoscience Education Field Officers 

At present…

France
India
Italy
Morocco
Portugal
Spain



Geoscience Education Field Officers 

In the future…

France
India (2)
Italy
Morocco
Portugal
Spain

Albania
Burkina Faso
Chile
Colombia
Estonia
Germany
Greece
Malaysia
Romania
Togo
Turkey
United Kingdom



Geoscience Education Field Officers 

Workshops: 

• Interactive;

• Hands-on;

• Activities: practical, simple and, overall time, speedy;

• 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 | Geopark training courses.



Geoscience Education Field Officers 

• 387 available activities

• Explanatory videos

• Translated into different languages

• 2008 to 2022        > 5.700.000 downloads 

http://www.earthlearningidea.com

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


Geoscience Education Field Officers 

http//:www.earthlearningidea.com

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


Geoscience Education Field Officers 

https://www.facebook.com/earthlearningidea

https://twitter.com/ELI_Earth



Why to use hands-on models and 

simulations to teach geosciences?

• Geosciences study phenomena rarely first-hand accessible:

… too big  … too slow  
… too far  … sometimes dangerous!

• They possibly remain theoretical concepts, far from experience, difficult 

to visualize, understand, remember, apply…

• The use of practical labs with low-cost materials can be a resource for 

teachers, especially when well equipped labs are not available

Images: Dorian Wallender CC-BY, Thomei08 public domain, NOAA public domain, Etna Park 



Workshop theoretical base: the CASE model

CASE - Cognitive Acceleration through Science Education Programme



Climate, Volcanoes and Humans: 

hands-on for the classroom activities

• See level in a plastic cup - Eight ways to change the water level in a 

plastic cup – and global sea level.

• Melting ice and sea level change 1 and 2 – ice caps - Does sea level 

change when floating sea ice melts? And when ice caps melt?

• Geobattleships - Do earthquakes and volcanoes coincide?

• See how they run - Investigate why some lavas flow further and more 

quickly than others.

• Volcano in the lab - Modelling igneous processes in wax and sand.

• The toilet roll of time - Evolution of life

• Interpret Earth temperatures from simulated deep-sea and ice cores -

Using sweets to simulate oxygen isotope ratios in cores.

• The oxygen isotope sweet simulation - Demonstrating how the oxygen 

isotope proxy records past Earth temperatures. 



See level in a plastic cup - Eight ways to change the water level in a plastic cup –

and global sea level.

Retrieved from: 
https://www.earthlearningidea.com/PDF/369_Global_sea_level.pdf

Materials:

• a transparent plastic cup of water

• (optional) a source of ice and a marker pen 

Image: Clinton Conrad



Melting ice and sea level change 1 – ice caps - Does sea level change when floating 

sea ice melt?

Retrieved from: 
https://www.earthlearningidea.com/PDF/322_Melting_ice_sea_level_1.pdf

Materials:

• 500 ml measuring cylinder

• water

• crushed ice

• food colorant

Images: Earthlearningidea



Melting ice and sea level change 2 – ice caps - Does sea level change when ice 

caps melt?

Retrieved from: 
https://www.earthlearningidea.com/PDF/323_Melting_ice_sea_level_2.pdf

Materials:

• 500 ml transparent beaker or similar

• flat non-floating objects, e.g. 100g masses

• water

• ice cubes

• ruler

Images: Earthlearningidea



Geobattleships - Do earthquakes and volcanoes coincide?

Retrieved from: 
https://www.earthlearningidea.com/PDF/79_Geobattleships.pdf

Materials:

• sets of sheets for 
pairs of students, 
as supplied

• one student in each 
pair is handed a 
map of the 
distribution of 
volcanoes, with a 
blank map beneath 

• the other student is 
handed a map of 
the distribution of 
earthquakes with a 
blank map beneath

• pencils 

Images: Earthlearningidea



Retrieved from: 
https://www.earthlearningidea.com/PDF/79_Geobattleships.pdf

▪ Where are volcanoes and

earthquakes?

▪ Where only earthquakes/only

volcanoes?

▪ The players shoot in turns calling the 

coordinates

▪ … until a pattern emerges!

Geobattleships - Do earthquakes and volcanoes coincide?

Images: Earthlearningidea



See how they run - Investigate why some lavas flow further and more quickly than 

others.

Retrieved from: 
https://www.earthlearningidea.com/PDF/See_how_they_run.pdf

Images: Kilauea, USGS 

and Mont St. Helens, Mike Doukas, public domain



See how they run - Investigate why some lavas flow further and more quickly than 

others.

Retrieved from: 
https://www.earthlearningidea.com/PDF/See_how_they_run.pdf

And 
https://www.earthlearningidea.com/Video/Extrusion.html

Materials:

• three identical small clear 
plastic or glass containers 
with lids, such as empty 
drinks bottles (if in a 
laboratory, use boiling tubes). 

• any harmless viscous liquid 
such as treacle, syrup or hair 
shampoo, whose viscosity is 
dependent upon 
temperature.

• a source of heat and a water 
bath (bowl of hot water) into 
which the containers can be 
immersed. 

• a stop-clock or a smartphone

• a thermometer, if available. 
Video: Giulia Realdon

https://www.earthlearningidea.com/PDF/See_how_they_run.pdf
https://www.earthlearningidea.com/Video/Extrusion.html


See how they run - Investigate why some lavas flow further and more quickly than 

others.

Materials:

• any harmless viscous 
liquid such as treacle, 
honey. syrup or hair 
shampoo, whose 
viscosity is dependent 
upon temperature

• a tile

• a stop-clock or a 

smartphone

• a small quantity of sugar 
or dry sand

• A few drops of water

Video: Giulia Realdon

Retrieved from: 
https://www.earthlearningidea.com/PDF/See_how_they_run.pdf

And 
https://www.earthlearningidea.com/Video/Extrusion.html

https://www.earthlearningidea.com/PDF/See_how_they_run.pdf
https://www.earthlearningidea.com/Video/Extrusion.html


Volcano in the lab - Modelling igneous processes in wax and sand.

Retrieved from: 
https://www.earthlearningidea.com/PDF/89_Volcano_in_the_lab.pdf

Materials:

• 500ml glass beaker

• coloured candle wax

• washed sand 

• cold water (preferably chilled in a fridge) 

• a Bunsen or camping burner, tripod, gauze, 

heatproof mat, gas supply, matches

• eye protection, or safety screen

Note: Although a wax ‘eruption’ may appear to be a dangerous activity, experience has

shown that the worst that can usually happen is that the beaker cracks if it is heated

too strongly, allowing some warm wax and water to trickle down.

Image: Peter Kennet



Volcano in the lab - Modelling igneous processes in wax and sand.

Retrieved from: 
https://www.earthlearningidea.com/PDF/89_Volcano_in_the_lab.pdf

Before the burner is lit, ask the students to predict what will happen as the contents of 

the beaker heat up: 

▪ Which will melt first - the wax or the sand?  

▪ What will happen to the wax once it has melted? 

▪ Why will it rise? 

▪ Will any of the molten wax reach the top of the water? 

▪ Will any of the molten wax set in the water? 

▪ Will the molten wax convect round the beaker? 

Then heat up the beaker and ask students to watch carefully throughout, from a safe 

distance or behind a safety screen



Volcano in the lab - Modelling igneous processes in wax and sand.

Retrieved from: 
https://www.earthlearningidea.com/Video/RC_review2.html



Evolution of life - The toilet roll of time

Retrieved from: 
https://www.earthlearningidea.com/PDF/234_Toilet_roll_of_time.pdf

Materials:

• 46 sheets from a toilet roll

• the timeline marker sheet

• a felt-tipped pen

• scissors

• a means of attaching the timeline markers to 

the toilet roll (e.g., glue, staples)

Timeline



Evolution of life - The toilet roll of time

Retrieved from: 
https://www.earthlearningidea.com/PDF/234_Toilet_roll_of_time.pdf

Images: Gina P. Correia

Today

Each sheet can represent 100,000,000 years -

one hundred million years

Today

4.6 Ga



Evolution of life

Retrieved from: 
http://www.earthlearningidea.com/Video/Evolution_60s.html



Interpret Earth temperatures from simulated deep-sea and ice cores - Using sweets 

to simulate oxygen isotope ratios in cores.

Retrieved from: 
https://www.earthlearningidea.com/PDF/276_Oxygen_isotope_cores.pdf

Materials:

• A few bags of sweets that can be 

divided into different colours

• A stack of plastic stacking beakers

• Paper and scissors to cut paper disks



Interpret Earth temperatures from simulated deep-sea and ice cores - Using sweets 

to simulate oxygen isotope ratios in cores.

Retrieved from: 
https://www.earthlearningidea.com/PDF/276_Oxygen_isotope_cores.pdf

Demonstration :

Sweets represent oxygen isotopes :

• Darker coloured sweets represent water 

with heavy oxygen - 18O

• Paler-coloured sweets represent water 

with normal oxygen - 16O
Different

layers with

different

ratios

Image: Chris King



Interpret Earth temperatures from simulated deep-sea and ice cores - Using sweets 

to simulate oxygen isotope ratios in cores.

Retrieved from: 
https://www.earthlearningidea.com/PDF/276_Oxygen_isotope_cores.pdf

Demonstration :

Sweets represent oxygen isotopes :

• Darker coloured sweets represent water 

with heavy oxygen - 18O

• Paler-coloured sweets represent water 

with normal oxygen - 16O
Different

layers with

different

ratios

Image: Chris King

Some circular disks of paper put at the 

bottom of a set of stacking plastic beakers

represent one layer in a core

The repetition of plastic beaker

representes a « core » of different layers

with different ratios 



Interpret Earth temperatures from simulated deep-sea and ice cores - Using sweets 

to simulate oxygen isotope ratios in cores.

Retrieved from: 
https://www.earthlearningidea.com/PDF/276_Oxygen_isotope_cores.pdf

Questions for the students :

Draw a graph of Earth temperature against core depth given that :

• If the core is a simulated ice core - the less 18O it contains, the colder

Earth’s temperature will be, vice versa.

• If the core is a simulated deep-sea sediment core - the more 18O it contains, 

the colder Earth’s temperature will be, vice versa. 



Interpret Earth temperatures from simulated deep-sea and ice cores - Using sweets 

to simulate oxygen isotope ratios in cores.

Retrieved from: 
https://www.earthlearningidea.com/PDF/276_Oxygen_isotope_cores.pdf

Time to experiment together !



Interpret Earth temperatures from simulated deep-sea and ice cores - Using sweets 

to simulate oxygen isotope ratios in cores.

Retrieved from: 
https://www.earthlearningidea.com/PDF/276_Oxygen_isotope_cores.pdf



The oxygen isotope sweet simulation - Demonstrating how the oxygen isotope 

proxy records past Earth temperatures.

Retrieved from: 
https://www.earthlearningidea.com/PDF/275_Oxygen_isotopes.pdf

Materials:

• a few bags of sweets that can be 

divided into different colours

• 3 plastics containers

• a tray

• labels



The oxygen isotope sweet simulation - Demonstrating how the oxygen isotope 

proxy records past Earth temperatures.

Retrieved from: 
https://www.earthlearningidea.com/PDF/275_Oxygen_isotopes.pdf

Demonstration :

Sweets represent oxygen isotopes :

• Darker coloured sweets represent water 

with heavy oxygen - 18O

• Paler-coloured sweets represent water 

with normal oxygen - 16O
Image: Chris King



The oxygen isotope sweet simulation - Demonstrating how the oxygen isotope 

proxy records past Earth temperatures.

Retrieved from: 
https://www.earthlearningidea.com/PDF/275_Oxygen_isotopes.pdf

Demonstration :

Sweets represent oxygen isotopes :

• Darker coloured sweets represent water 

with heavy oxygen - 18O

• Paler-coloured sweets represent water 

with normal oxygen - 16O
Image: Chris King

Two possibilities : 

• Warmer Earth during an interglacial

• Colder Earth during a glacial period



The oxygen isotope sweet simulation - Demonstrating how the oxygen isotope 

proxy records past Earth temperatures.

Retrieved from: 
https://www.earthlearningidea.com/PDF/275_Oxygen_isotopes.pdf

Questions for the students :

▪ Why the density of a water molecule affects its rates of evaporation and 

condensation ?

▪ How in air masses moving from the tropic the 16O/18O proportion changes ?

▪ How the amount of change of rainfall which depends, in turn, on the 

temperature of the Earth at the time ?

▪ How 18O proportions in ice core or in deep-sea core layers can indicate 

interglacial or glacial period ?



The oxygen isotope sweet simulation - Demonstrating how the oxygen isotope 

proxy records past Earth temperatures.

Retrieved from: 
https://www.earthlearningidea.com/PDF/275_Oxygen_isotopes.pdf

Time to experiment together !



The oxygen isotope sweet simulation - Demonstrating how the oxygen isotope 

proxy records past Earth temperatures.

Retrieved from: 
https://www.earthlearningidea.com/PDF/275_Oxygen_isotopes.pdf



Evaluation form

https://forms.gle/6VTGsoy9WVFVNud56

Contacts to request EGU/IUGS-IGEO teachers’ workshops in:

- France: edu-fo-fr@egu.eu

- India: rbaskar@ignou.ac.in

- Italy: edu-fo-it@egu.eu

- Morocco: Bourgeoini@gmail.com

- Portugal: edu-fo-pt@egu.eu

- Spain: edu-fo-es@egu.eu

mailto:edu-fo-fr@egu.eu
mailto:edu-fo-it@egu.eu
mailto:edu-fo-pt@egu.eu
mailto:edu-fo-es@egu.eu

