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ESA education programme: a diversified approach Eesa

STEM programme: Space is the context ESA Academy: Space is the subject
Formal education, right into the schools, with: Hands-on space projects
- teacher training Satellite projects
- classroom activities to support the Scientific instrumentation and experimentation
curriculum in an innovative way Technology demonstration experiments
- school projects, inter-disciplinarity in +
practice Training & learning programme

Training courses on (all) ESA subjects of

Informal education, learning outside the expertise (more than 50 courses a year)

classroom
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ESA education objectives

1. Motivate and enable young people to enhance their literacy,

skills and competences in sciences and technology (STEM

disciplines)

2. Inspire and enable young people to consider pursuing a

career in the STEM field, in the space domain in particular

3. Increase youngsters’ awareness of the importance of space

and its applications in modern society and economy
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Never before did we face so many challenges in school education...

esa

Emerging greater interest and engagement of
youth is an opportunity and a challenge.

How can we improve how STEM
is taught in schools?

Lack of interest and/or low uptake in STEM, girls in
particular

Diversity and inclusiveness not systematically addressed
Different education systems and curricula

Curricula evolving often, quickly - teachers not
consistently supported

Need for new skills and competencies not (yet) always

addressed
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The strenghts of space in school education

Space is a modern myth — a unigue motivational context

Space is a large part of the solution to global challenges

Space is a source of cutting-edge multidisciplinary scientific

knowledge

« Space is a real-life model of inquiry/problem based scientific
methodology

« All STEM subjects, skills and competences can be linked to
a space example and to a space career

 Space is a cradle for creativity and an enabler of innovation
and transformational processes

« Space is a powerful model of international collaborative

dimension and dialogue beyond frontiers - a contemporary

educational behavioral value
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Succeeding with space in school education

1 Respect curricular needs
* Subject knowledge

« Skills and competences
« Core values and attitudes TN

>
\
===,/
A | 4

« Delivering methodologies
« Activity type
e Supporting tools

Mostly as Sometimes as
context subject

[ e e e e e

2 I Be inclusive & embrace diversity I

3 I Help curricula to evolve I
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Challenges for School Education

Primary and Secondary education focuses on students of 4 to 19 years old

* More than 80 million school-age pupils, 7 Different education systems and curricula...

million teachers Lack of interest in STEM..

« 22 Member States and 4 Associate States . :
New jobs ... new skills, new knowledge...

« >17 languages
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ESERO: space for education goes national

European Space Education Resource Office

est

ESA’'s main project in support of
school education
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The ESA STEM Programme: how we work

International
component

* Overall programme design & management

» Access to European space knowledge,
data, facilities, expertise

» Steering according to
programmatic/societal guidelines/trends

« Enabling (international) networking

» Optimisation (non-duplication principle,
leveraging on commonalities, exchange of
best practices & lessons learned,
nurturing/promoting innovation in
education)

* Inter-agencyl/institutional/international
collaborations and forums

esa

National component

oS

Addressing individual Member States needs:
o Different education policies
o Different education systems
o Different languages
Access to national space knowledge, data,
facilities, expertise
Permanent lab of innovation and
experimentation in education
Emerging: influencing education policy
making at national level
Bringing national education expertise and
experience back into the European network
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The ESA STEM Programme: what we do

International
component

esa

National component

 Network-level R&D on didactics
applications

National teacher training
Tailored classroom resources

= ° International teacher trainings and National participation in ESA-led school
= interdisciplinary school projects projects
S+ Access to sci-tech sector National school projects
LL ) . ‘ s 9
« Bilateral collaborations ‘of opportunity
ﬁ@ ._- f%
‘ASTRO PL MOON CAMP Iﬂiggmi CLIMATE DETECTIVES
C_Eu « ESAKids Various collaborations, e.g scouts and
s Various collaborations (e.g ECSITE,...) more
=
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ESERO network —the expansion goes on esa
[operational |

“Est. 2006 ———
*18 ESERO o 55
*+2 in 2021 inerest recaved
"+2 in 2022

ESERO Sweden Launch
end Nov 2021

ESERO Greece

ESERO Hungary

ESERO Latvia

ik !fii =

ESERO Switzerland
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The European Space Education Resource Office (ESERO) project @esa

» Targeting the teachers to reach students

= Supporting primary & secondary STEM education
using space as a learning context le

Accredited teacher training through institutional partnerships,

Supporting school curriculum — classroom resources, school projects, role
modelling

Awareness-raising activities

= Advocacy and true practice of innovation in STEM education with innovative didactics

(learner centred, e.g. inquiry, project-based learning, etc.), to change teaching practices and

bridge the gap between theory taught at school and the real practice of science

13
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ESERO Ireland Careers Roadshow

ESERO ,
Space Careers = Space Is .
Roadshow | eide Closer Than

You Think . . .
F/nd A Job

CREDIT:ESO/M. ZAMAN!

sl seace@week =%

. Ireland For what'’s next
www.bco.ie

The keynote speeches were available to stream directly from YouTube.

Digital breakout rooms where teachers/students could interact directly with
speakers in Q&A sessions!
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MOOC Teaching Climate

Sl K G @& https://www.futurelearn.com/courses/teaching-climate-change w ® » &‘

i Apps @ NewTab 6 Spotify Web Player S Sapienza Project M... Cz Dashboard < ESA Ed... @ Pulse Connect Secure @ Pulse Connect Secure @ ESA - How can spac... f_?l Reading list

Y stEm “e§\e+o
*\S\

Teaching Climate
Change

5.0 (10 reviews)

Learn how to teach climate change to students
aged 11-14 years old and engage them with the
ESA Climate Detectives project.
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ESERO Spain materials - in Spanish! esa

= . " EXOPLANETAS /7. > y 3
o RBUK e () cansar

Construye tu propio*satélite dentro
sa . A + KIT DE MATERIALES

de una lata de refresco y lleva a
.
.

o o g ‘ cabo una misién espacial.
STEM EN.60’ 9
Formacién online de una hora de 4
% *  duracién, para grupos reducido E x p LO RAC I O N
de docentes, sobre nuestros
: recursos, manejo de kits, . ES PAC IAL

. " ® H .
concursos, etc. : COLECCION Primeros pasos en la Luna

-ESERO SP
I . cp/
. TROOPI

CADSAT

Iniciativa que desafia al alumnado

12 cuadernos didacticos - acrear un disefio 3D de un CansSat. Juego educa
. + KIT DE MATERIALES - el

FORMACION RECURSOS PROXIMAMENTE
F . PRIMEROS PAS

INGENIERIA DE = [ DETECTIVES.
ASTRONAVES | [ mosymmia .. DEL CLIMA_

ASTRONAVES

S 1Nl : PARA EXPLOR
[EXPERIENCIAS.E Sl )

Repositorio ESERO de eXperiencias

COLECCION Naves espaciales en érbita < i‘Pasa ala acc':r:;:::r:;:::egt: educativas ospaciales_ para despertar . . COLECCION Rescate de
6 cuadernos diddcticos I o +  elinterés del alumnado INFANTIL Y P

. al gritade jEurekal!
. Proyecto desarrollado en colaboral

.el grupo de escuelas publicas de eq
primaria de Gijon, Mandilones de
.. ® .
. . @ g Incluye kit de rescate de

EL ESPACIO . .
VA A LAS AULAS . INGENIERIA DE I

+ KIT DE MATERIALES § . i - '.

.......................................

MISSION X
Méjora tu.condicioén fisica y nutricién
" entenado como un astrofauta.

— ESERO SPAIN

OBSERVACION | [onssmvacron
DE LA TIERRA i

COLECCION Conocer para actuar
11 cuadernos diddcticos

los retos que
*  practica. g

ASTRONAVES

ROBOTICA ESPACIAL
COMUYICACIONES

OBSERVACION [=

. Progran:\a que acerca el espacioal *
afur_nnado mediante la pgchIpa’cién
« online de profesionales del sector en
* charlas, conferencias, esas redondas »
en los centros educativos.
.

7/ PRACTIGAS
. - ENABIERTO
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ESA-ESERO impact 2020
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International school-level activities - |

International teacher training
 ESA Summer and Autumn Teacher Workshops (in the NL)
« e-technology lab teacher training, (in BE), 2 workshops per month

Classroom resources: Teach with Space collection
. http://www.esa.int/Education/Classroom_resources

llllll

.....
.........
oo

Cesg,

RS Losa
teach with space

teach with space

teach with space

Gesa

Gesg,

teach with space

Cesg,

teach with space

N
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http://www.esa.int/Education/Classroom_resources

Teacher Training Opportunities — Online

Online teacher training

- Started in January 2021 to adapt to the globally imposed sanitary measures
* WIll be part of the future — hybrid — ESA STEM Education offer
- Different kind of events

Training courses
Workshops
Conference

19
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Online Teacher training

Teach with Earth from space:
become a climate detective

Eating Corner

3D design in education with Fusion 360

Biological Rack

Code your mission to Mars:
Artificial Intelligence in the classroom

3D design in education for beginners with
Tinkercad
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Online Teacher training schedule

September-December 2021

October 20 & 27 Teach with Earth from space:

become a climate detective

3D design in education with
Fusion 360

November 17 & 24 Code your mission to Mars: Al
in the classroom

First insights into 2022

November 10

January 19 & 26 3D design in education for

beginners with Tinkercad

ESA Teach with Space Online
Conference

July 5-7

Upper primary and lower
secondary

Secondary

Secondary — Vocational
Education schools

Upper primary and lower
secondary

Primary and secondary

27 September — 11 October
27 September — 1 November

27 September — 25 October

27 September 2021 — 10
January 2022

27 September 2021: Pre-
registration
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ESA Education Classroom Resources

Teach with space

https://www.esa.int/Education
https://www.esa.int/Education/Teachers Corner/Teach with space3

Physics | Po1 @esa

primary | PRS4

.
hv.t: n's Laws and rockets
teach with space

teach with space

Subject: Mathematics, Science In this set of activities, students will learn

-3 W H D 0 S H B DTT L E Age range: 812 years old the difference between weather and climate.
Type: Students activity They will identify different climatic zones

' - WEATHER VS CLIMATE Complexity: exsy and collect their own weather data. They
Newton's laws and rockets Lesson time required: approximately 45 mi- will analyse and compare daily and monthly
N Understanding Hh iffe o befween weather and climat nutes per activity air temperature measurements. Finally, they

Complexity Understanding the difference befween weather and climate Cost: low (010 auros) will learn about different climate scenarios

edum/difficult Location: indoors and outdoors and identify what it means for the monthly

average temperatures in their area/ country.

Includes the use of: thermometer/weather
station, calculator, internet

Keywords: Mathematics, Science, Climate,
Climate Scenarios, V 1, Weather Eleme

Teacher preparation time

{ \ *x hours

| Lesson time required

Xx hours
Cost
EEEEE

Understand the difference between weather and climate

Identify the elements and factors of climate (wind, temperature, atmospheric pressure, rainfall)
Identify the world climatic zones by detecting seme basic characteristics

Compare weather and climate data

- Leamn how to take and collect weather measurements

- Calculate the average weekly/monthly air temperature

- Interpret tables and graphs, and drawing conclusions

ESA " Minl whoosh bottle’ chemistry teacher 5 guide

 # Curriculum relevance | [+ Summary |

1 Whoosh botthe — teacher demorstration and
discussions

. Extensian on actvation energles and enthaloy -
discussion and shudent activity

3 Studestworkshests

g coi > Learming outcome |

1 Mewtons thras Laws and how they relite to meee)
launchers

. Relationship betwesn mass and threst.

. Some fuels comtain their own souste of crygen. I
space rockets need 10 cany their own cxygen supply.

woaEal >

uon3Ie

E
b
!

teacher's guide with student activities [T p—— g wth apam - whesh botie | PEL Ewnpaan Spain bgeacy teacher guide & student worksheets sopean Space Agency - . . % Enrep:

- =W 411 = o1l O
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https://www.esa.int/Education
https://www.esa.int/Education/Teachers_Corner/Teach_with_space3

N

j |,-.,,.ll.p.h""l

AGENCY

Primary classroom
resources

Teach with space - primary classroom resources

23
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Secondary classroom
resources

Teach with space
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International school-level activities - |l

*» Multidisciplinary school projects

/

% Recurring every school year!

p =
.

CLIMATE DETECTIVES

25
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Interdisciplinary School Projects

ESA members + CA,
SL, LV, LT, MT

ESA members + CA,
SL, LV, LT, MT

Open Worldwide

_ - .‘k
ASTROH ( ¥ MISSION X
am
/
ESA members + CA,
SL’ LV’ LT’ MT CLIMATE DETECTIVES
Open Worldwide
N Y
_ ﬂ =Y
o
— MOON CAMP
26
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AR

%ﬁ Mission X: train like an astronaut esa

Open Worldwide

An international educational challenge, Walk to the Moon Challenge

focusing on fitness and nutrition, that runs annually from
encourages students to train like an January - May
astronaut!

Target: 8-12 years old

Coordinated by ESA & UKSA,
facilitated by the ESERO
network & National
Organisers

27
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8 Walk to the Moon Challenge esa

Open Worldwide

Teams of students or families complete Mission X activities to earn points. Points are translated into steps which
help the Mission X mascots, Luna and Leo, walk to the Moon!

7’ ) Kilometers walked: [{@km Kilometers to go: 384400 km
¥ 2 g &
17/09/2021 —

~

announced* o
Teacher/leader preparation: Walk To The Moon Challenge z
= determine the dates your team will = - ' =i Bt ciihmiccinne ' » Closing events
implement the challenge (suggested Website opens for activity submissions g ' * Certificates of completion released
6-0 weeks) Complete your Mission X activities and
= create a plan of action for your team arn points

* registration opens
= training dates for teachers/leaders

* gather matenals for the challenge

28
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T

;”f";ﬁ Activities - Examples

Open Worldwide
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Open Worldwide

Yy

Step 1 ‘

* Register on
the website

« Country not
listed? No
problem! Our
UK National
Organiser will
manage your
registration

sssss

ggggg

Step 2

* View the
Welcome
Guide for
teachers

» See if your
country hosts
Teacher
Training

Step 3

 Download
the Mission
X Activities

* Download
the Student
Logbook

e Plan of action

Step 4 ‘

. How to Implement Mission X in the Classroom

4 N 4
* Complete * Receive your
activities and certificate
earn points!
» See if your
country hosts
a Closing
Event

esa
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Haasokm
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Videos

Haasokm
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ideos

~ FITAND HEAI
WA 3:45 |

isSION JOURNAL
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Teacher Resources

Challenge 3: Astro Art Challenge &4: HIIT the

Bonus Activities

Mission X: Train
Like an Astronaut -
Participants

i@ Private group

Announcements
&

‘ention all astronaut trainer
=nl Starting today, you ce
Ik to the Moon Challeng
s:/www.esa.int/Educat

Mission X: Train Like an
© Admin - Published by

see your country o
pating countries s
added registratic

gl |

wissION X,

Miss'
1Ssion x. .
Like an A)F Tra,,,

Social Media

i

- I - 4= 11 - 11 11

ut .
” strona
x.tra'mhkea“a - OI l " I Iun'
ission ** \ 3G
Missior S cople of 2!
@Uain” - ass progra™ O B ot rosts
iona! & FINESS PO (ot # '
An Edufiox KL HT ainlikeana> C°’"'"umzy
il \ 590 ed July 2010 ) Groyps
N Dithy/ _ (@ Joined A
Sign-uP i | org.uk/ pissionX ® ’o
\ z§ stem.OtS” g s .
© Glob? 46 FoOllOWe® ) Lk See s
g0 Following % Media - ' v '
Fe ) N
Tweets & replies - =
Tweets @ Mission X: TrainLike. 5| QQ 16 2 Comments 34
Nz - ™
2
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gr- Why participate?

Open Worldwide

= Students will learn about health, biology and fitness
through fun and interactive activities.

= Activities are modular and easy to use; can be used in
science or PE classes, no minimum or maximum
participation, flexible timing, open to families.

= This school project is collaborative and encourages > - -
international interaction through our social media QP Fos ot S5 e v

community.

35
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@ More Information Lesa

Open Worldwide

trainlikeanastronaut.org

missionx@trainlikeanastronaut.org
@trainastronaut
#missionx22

36

- === 411 = Il O I = - s Bl R == — B WL » THE EUROPEAN SPACE AGENCY



Moon Camp Challenge

Open Worldwide

« Design your own Moon Camp using the 3D modelling software
Tinkercad or Fusion 360

 Learn about the extreme Moon environment and the difficulties
astronauts face when living in space

* Improve your problem solving and project skills using their
creativity and a motivating 3D design software tool.

« This school project is supported by a set of interdisciplinary,
curricular classroom resources covering different STEAM subjects
from Science, Physics, Biology, Chemistry, Technology,
Programming, Geology and Arts.
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Moon Camp Challenge - Categories

Submissions Open: 15 September 2021 - 21 April 2022

Teams design one component of the Moon Camp.
Support by teachers and / or parents. Teams of 1 to 6 students. Non competitive.
Complexity level: Beginners

Tool: Tinkercad I]
Age range: up to 19 years old, recommended for 6 to 14 years old IE

B0 and submit a repg

, ents. Competgas i
EXPLORERS . PIONEERS

C[A

MOON CAMP Teams design the complete Moon Camp and submit a report.

Support by teachers. Teams of 2 to 6 students. Compete for the Pioneers Prize.
Open Worldwide Complexity level: Advanced

Tool: Fusion 360
Age range: 15 up to 19 years old &

— - e Bl EE 2= E — B WL » THE EUROPEAN SPACE AGENCY
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Open Worldwide

ees® | teach with space [
ce
+ EXTRACTING WATER FROM * Lang;
LUNAR SOIL INbLW’HbIVU/
A

' 593"
W e

* 10 THINGS

You
ABOUT THE 560 ZID NOT kNow

S
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@ Tinkercad / Moon Camp / Edur X 3D design Tremendous Gog

Open Worldwide

< # nttps://www.tinkercad.com

E Moon Camp
(A

@ Er:] 'Sg -ﬁ - Export

Tinkerca

Basic Shapes

p
r
{\

- y
-

Box

) '

Sphere

-
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W Moon Camp v1*
-~ ® Mark Chester v @) v
A - ar W i ’ — | : =] |
) i & | J = a -
woey | f > = B @& | y Pl , B 5
SKETCH Y CREATEY MODIFY ¥ ASSEMBLE ¥ CONSTRUCT ¥ INSPECT ¥ INSERT ¥ MAKEY ADD-INS ¥ SELECT ¥
<« BROWSER e
v I3
Q Document Settings
Named Views
¢ Ed Origin
0 ® MOVE/COPY
X Move Object ) Components v
Y

Selection

Z

Xy Move Type

Xz

s 5 Set Pivot
Sketches
Capture Position [}
Tunnel:1

Pod:1
o

COMMENTS o

MeP»y OB @"’T
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Open Worldwide

1

7

[\
/
AMAR, Czech Republic

T

> Via Appia, Slovakia

L T LT

42
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moon camp = ——— eesa

#) Login & Register

DISCOVERY v EXPLORERS v PIONEERS v @HOME RESOURCES FAQ’S 4+ SUBMIT A PROJECT

e O
MOON CAMP

More information: www.mooncampchallenge.org

Questions: moon.camp@esa.int

Registrations open until 21 April 2022
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CanSat

CANSAT

Objective: Imagine, design, test and
launch your mini satellite the size of a
soda can

* Complexity level: Intermediate/advanced
 Target: 14-19 years old

* Open to: ESA Member States, Canada, Latvia,
Lithuania, Malta and Slovenia

* Registrations: open until 3 December 2021

* Tool: Microcontroller or mini computer of
choice (e.g Arduino and Raspberry Pi) +

sensors, radio module, antenna, parachute

45
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CANSAT

CPUPCB  GPSModule Wifi Module MCU PCB

Camera

Driving Wheel

Gumstix; Battery Pack Power PCB Swiich

Pressure (Pa)

Elevation above Sea Level (feet)

—02 202 16404 206 s aw010 40213 7415 7
o e
0 1450
1088
0 4
3.5
o o
2500 2500 5000 7500 10000 12500 15000 17500 20000
Elevation above Sea Level (meters)
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Video tutorials Classroom resources

his video how to o=t started with the exciting Cansat Schoo! Project. For more info

wemaiegy | 108

teach with spaceé

ears ago

AGMIT CanSat Training Video Part 8 - About Parachutes
q - 12 Sy
Wl

» GETTING STARTED WITH

CanSat Training Video Part 3- The Arduino

years ago

usses the Arduing, the brain of the CanSat. For more information on the Europ

ill cutfines the physical structure of the CanSat. For more information on the Eurcpe

dhGMETe CanSat Training Video Part 7 - Soldering
= 2.7K views * 5 years 3g0

manstrates the process of soldering. To see more videos like this check cut our channel

47
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CanSat Kit contents

Microcontroller

T UL
-

0}
gane
2,
f
)]
~F
o
1
/)]

Lepsh . = S
- -
Switch 7 USB

2\ | 7/ cable

education

Temperature and

presiu re sensors

Transmitter

] onnector
Receiver
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N

CanSat Starter &%

CANSAT

Objective: Program the primary mission of your
CanSat by measuring temperature and displaying
it every second

................................
..............................

° Complexity level: Intermediate/advanced Ciniiiistntisoresanisssnanes
 Torget: 1115 yors o e
* Open to: ESA Member States, Canada, Latvia, Lithuania, |
Malta and Slovenia || "OSSy=E e
* Registrations: Open soon!
* Tool: Tinkercad circuits (online)
40
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What is the European Astro Pi Challenge?

« The European Astro Pi Challenge is an ESA Education project, run in collaboration
with the Raspberry Pi Foundation, to give young people the amazing opportunity to
conduct a scientific investigation in space.

* Open to students in full time education in all ESA member and associate member
states.

« Upto 19 years of age
- Participation is free

* Registration open now

50
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How Is this possible?

European Columbus Laboratory Google: street view international space station

= a X
@ Google Earth X + [+]

& C Y @ earthgoogle.com/web/@29.56052525,-95.08550027,29.106605532,0d,62.46713655y,74.05638885h,56.917110961,0r/data=CiQSINIgN2Y3ZTATZTg2Y2ET... % M @

Hoapps P A # 58 @ © @O 6 O SADirectory [ Es0-i0 @ Ecupse B UB B JRA [E ARS [ FlightPlans @ ESAmobility @ PAROS (@ EA [ esabox

& Photo Sphere

Google () 100% Rep blem  © 2021 Google Camera: 29 m
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What is an Astro Pi computer?

A space hardened Raspberry Pi 4B computer with
iIntegrated camera and range of sensors

12 Megapixel camera with changeable lenses
Machine Learning Accelerator (co-processor)
Temperature
Pressure
Humidity
Accelerometer

Gyroscope

Magnetometer
Light / colour

Passive infrared motion
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Astro Pi mark I (Raspberry Pi 1B+) Astro Pi mark II (Raspberry Pi 4B)
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How can | get involved?

https://astro-pi.org/

Suitable for beginners and
primary school children

D:Xk:; Columbus

MISSION ZERO MISSION SPACE LAB
Send a message to the astronauts Conduct a scientific experiment in
onboard the International Space space!

- )
Stationt ISS window
@ 1hour m 6 months
® Ageunder19 ® Ageunder19
- -

Choose Mission Zero Choose Mission Space Lab

54
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Project timelines

Mission Zero Mission Space Lab

Project timeline 2021/2022 Project timeline 2021/2022

o
T fcioo] T!

4 i,
n l. []]

Challenge launch - Phase 1: Design

13 September - 29 October 2021

13 September 2021

Design an experiment to be run on an Astro Pi computer on the
International Space Station.

Young people can start working on their Mission Zero programs. Our
submissions form opens on trinket.io.

Phase 2: Create
Challenge end
18 November 2021 - 24 February 2022
18 March 2022
Teams that pass Phase 1 of the challenge write their programs.
Programs must be submitted by this date to run on the ISS. Teachers/mentors submit their team’s completed program. Astro Pi HQ
will test the programs on Earth to determine the viability of the
Confirmation of flight status | experiments.
May 2022
¥ Phase 3: Deploy
Submissions are uploaded and run on the ISS. April - May 2022

- - .giw The best experiments will be deployed to the ISS.
Participation certificates sent to P Py

participants

June 2022

Phase 4: Analyse

May - June 2022

Teams receive their experimental data from the ISS for analysis and
write their final reports. Teachers/mentors submit their team’s report.
The ten best reports are selected as the Astro Pi Mission Space Lab

If the submission meets the participation rules and is deemed an official
submission, the team certificate will show the location of the ISS when
the program was run!

winners!
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What's in the Astro Pi kit?

Teams can keep this after the challenge

56

- == 4 1

i

e — = 01 SE =2 B — e L > THE EUROPEAN SPACE AGENCY



Crew ambassadors over the years
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Climate Detectives

Objective: Teams of students have to identify and investigate a local climate problem using Earth Observation satellite data

or making their own ground measurements; and propose ways to ‘make a difference’
 Developed in collaboration with the ESERO network
* Target: 8-15 years old

 Open to ESA Member States, Canada, Latvia, Lithuania, Slovenia, and Malta

58
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14 September — 25 November 2021

Phase 1 - Identify a
climate problem

- Students identify a loca
climate problem to
investigate as Climate
Detectives

- Submit an investigation

1 December 2021 - 4 April 2022

Phase 2 -
Investigate your
climate problem

Students collect data

plan with Project title, - Organise and manage - Students decide on any
Research question, data actions to be taken
short summary and - Analyse their findings - Communicate and share
data to be analysed - Draw conclusion their work
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Climate Detectives- Supporting resources

< @ EO Browser

‘Q Q Search i= Results

FAST FACTS [ovtine ]

primary | PR13a

Cesg,
teach with space ‘

= THE ICE IS MELTING

= ACTIVITY 2

CLIMATE DETECTIVES

TEACHER GUIDE

60
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Climate from Space EO Browser

n interactive website that uses 3D globes An online platform that combines an archive
and maps, to visualize climate data records of different EO missions and can be used to
generated by ESA’s Climate Change Initiative.  find satellite images of any area of interest.

-1 2017-03-10

Climate from Space: Sea surface EO Browser: Time lapse from Tagus river, Entrepefias reservoir, Spain

- == 4 1
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Climate Detectives— EO Browser

< @ EO Browser % ENGLISH Login

Q Discover &/ Visualize & Compare X Pins F ¥ : o
‘: -

Dataset: Sentinel-2 L2A Show L1C /L ; 1*‘,9 \‘; X" Q s o
- .“4 . »

Date: ¢ §§ » 2021-06-04 y S e

I = = O R < y € % f" . 4 ¥ 7,

¢
- . vo ./ ‘ ‘
True color # & - v L i
e n . "9 - :
Based on bands 4,3,2 A ] ; - .
v v ,
| . : ‘ g - : »
& X § el . - ‘4
False color D bo ' ’
Based on bands 84,3 q§° s i N ) @ e
N b ¢ - » .
» - -2 : 5 "a) o
s . i = . - s . .o "
Highlight Optimized Natural Color - g '\
Enhanced natural color visualization ]
Katwijk aan -
den Rijn - §e S ) ‘
NDVI Yo - : “ ~ 1 4 v
Normalized Difference Veaetation Index \ Rijnsburg A% ~ ~ =
. - / .
Free sign up for all features . el i 5 / >
Powered by Sentinel Hub with contributions by ESA & g = A ~ . Oegstgeest 5 —
L v3.96 & 3 2 5
CONUIDUIOFS, © Sentnel HUD bout EO Browser | Contact us | Get data SSS DA \ Lat: 52.21097, Lng: 444174 1 km
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~ CLIMATE DETECTIVES ¥ PROJECT GALLER

CLIMATE DETECTIVES 2020 — 2021

CLIMATE CHANGE AND RAINFALL

The rain
ITIS E. Barsanti ISI5 E. Europa

Project topic: Weather measurements RESEARCH QUESTIDN MAIN RESULTS

Highlights ow the transtion from sgricutursl 0 8 completely surface
(square, asphatted and  or cemented raad, etc] leads to 8 progressive reduction of the Inflicration
coefMiclent . the. [represented by the amount of water that Inflltrates in conjunction wish & metearic
PreCipicasion] anc an Increase In TN SUFTACE FUNGIT 0.5. (PBIT Cf PreCIpItation FICWING o the surtscel.
Exampie of calculation

How do we prevent flooding problems affecting the
areas in which we live?

Project title: Climate change and

L= 15505 -3
‘Agricutaural lend - acjacent cycle path cl. = 508 r.8.= 105
The Increase In the size of surfece runcefs Is eviden: where the scil nas been replaced by Impermeatie areas.
SUMMARY OF PROJECT 1t should be barne In mind that during particularty Interse hourty raingsil I the arder of 70-50 mm J i the
rDAN Grainage SYSTEM Can g INSD CrISIS, CALTING IGCAITED ioOaINg Shat SErIOLSly IMPACTS ancnrcpogenic
structures. The forecast implles that the t il el In the g years will be lexs and
lexs, despite the damsge from ficoding, fiosds __ have besn growing In recent times

"ie can give an explanation to all this, saying that on days when i rairs, the rain Is very Inzense, which
cannat be dispased of by the CUrTens sewage works.

of up ta 508

Team: The rain

Studenss, from ITIS E. Sarsanti and ISIS Eurcpe, Iocsted in Fomighana oArce, near Naples
technology, ana ISTEM] andl

Nature Based g of our country,
37m sbove ses level ‘wish 8 warm and temperate climaze. Rains were sbundant and
frequent In November and Decemter by analyzing daca colected by our meteoralagicsl
station. In the last 15 days of december 101.1mm rain fell, te same of las: year
Getermining fiocding due to Inadequecy collection sysiems. The excess fiow raies
izcharged to the surfece by the pressunzed sewer can fill sy dspressions o the ground,
o flow trough preferentisl rautes. cresting a flaw network that In rtan areas affeccs
roacs, sidewalks, nssural depressians and small streams . The Intense rainfall Increases
hydraulic risk generazed which Impact an pecple and Infrastructures. The stugents
undersiood of pen reduct - reduction af
surface reservalrs Is the problem. Through gocgle esrth and eurostat ey, snatyze the
artificiel, waterproofed areas ang sgriculsural surfeces present nearty school. The
+R ] 3esed dats by knce.
s 2021, the pupls make: the our town
wich the trianguiesion method and the *Shape “Of Soogle Esrch. The three focalizies were:
Naples Camaicol, Cetaviana and Caserta, and with the "geomesric™ cemter of gravisy cof this

g cughly gin of error.

RiTIs

m

. Barsanti ISIS E. Europa @ Pomigliano D’Arco M italy #&% 25 §

By use NE elatcrate & project cormelating natre and Lrban enviranment.
The Iges 15 creste urtan crainage channels to drain excess ralnwster along the edges of the rads . This
of Isenzy lengtn, easly
malntznence , stay level with the ground, This Soiution aveid flacding and draln ralmwacer to ocher aress The
studencs idenced drainsge sre: gaivanized seeel, castIron, - -
potymer, FVC. The material the Icad.,
atvenides, They fio rate based on the
stee of: 3 by asking
Haw much rairmwater of time? Wit |5 che sope of the surface or

the siope of the channel Itsel? How Imporzant are the dimensicns and he grille of the drain?
The volume af rainwater that pesses Inside the chanmel | calculated on the besls of the area the rnclt
coetficient. an an snnual basis whicn exo the surfaces ples: solts such as
‘sgricuicural areas anc meacows have 8 lcwer coefficlent, around 0.10-0.15, since they absort water more
zaslly, while for asphalt It reaches 0.85- 1.00 prechely because of is poor permesbilityrainfall intensicy
expressed in milimeters per hour.

W= Exlora £ 3000

Research question
How do we prevent flooding problems affecti

Check out the Climate Detectives guidelines to find more d
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Climate Detectives — Why participate?

7o

= Climate Detectives is a cooperative, inquiry-based, ( 9

. . . . | ax 4 \ y , ‘ ‘{ 7 0M SPALE
interdisciplinary school project. 4 '_
L QT _},ljv/i_-:-q;pégm;fﬂ VA
= Climate Detectives replicates a real science project. AT PR T e 1
= Students build scientific skills and 21st century skills such as ; - }

real-world problem solving and communication.

" |mprove students' knowledge of Earth's climate, from a
local to a global perspective, and prepare them for the
climate challenges of this century.

- =W 411 = o1l O

e — = 01 SE =2 B — e L > THE EUROPEAN SPACE AGENCY



More information

v https://climatedetectives.esa.int/
v’ https://climatedetectives.esa.int/how-to-apply/

APPLY!

-“/\' climate.detectives@esa.int

Teach with Earth from Space: Become a climate
detective (20th & 27th October)

Join the project until 25 November 2021

You can also make a difference!

65

- =W 4 1= Dl O I e B e Il B 2= KB — B WL » THE EUROPEAN SPACE AGENCY



mailto:climate.detectives@esa.int
http://www.esa.int/spaceinvideos/Terms_and_Conditions

Informal education for the juniors

Paxi the alien and ESAKkids

<@> European Space Agency 81 Education

<k & i (X I P

News Things to do Multimedia Teachers Games Language Search

3-10 years old

The most read ESA webpage!

Great fun for all!

Try it to complement your (primary) classroom activities!!
www.esa.int/kids
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Paxi animations

Who is Paxi?

The Solar System

Rosetta and comets

The Red Planet

Do Martians exist?

Day, night and the seasons
The water cycle

Greenhouse effect

© 0 N o 0 bk~ 0 DN PRE

The Moon, phases and eclipses

[H
o

. Exploring the Moon

=

. Exoplanets http://www.esa.int/spaceinvideos/Sets/Paxi_animations

=
N

. Gravity (in preparation)
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http://www.esa.int/spaceinvideos/Sets/Paxi_animations

ESA Education links & contacts

« ESA Education web portal: www.esa.int/education

« ESERO national contacts: www.esa.int/education/esero

Social Media

ESA Education on Facebook: Facebook.com/ESAEducation
« ESA Education on twitter: @ESA_Education
« ESA Education on flickr: ESA_events

« ESAKids web portal: www.esa.int/kids

ESAkids facebook and twitter: PaxiESAKids, #Paxi_ESAKids
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http://www.esa.int/education
http://www.esa.int/education/esero
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