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Humanity and our children

enter into a new era

Humanidad y nuestros ninos entran en una nueva
era



THE PLACE OF THE EARTH VACCINATION - EVOLUTION

Nicolas Copernicus Edward Jenner Charles Darwin
1473 - 1543 1749 - 1823 1809 - 1882

Science deeply modifies the ways
humans conceive nature, their own relation to it
and their place in the world

La ciencia cambia profundamente la forma en que los humanos
piensan de la naturaleza y su relacion con ella



Today, scientific knowledge shows entering
into the Anthropocene era

1800

An era when humans have a significant and global
impact on the Earth, its climate and its ecosystems
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Education transmits to the youth the understanding of nature,

helps reading the present, prepares for the future
La educacion pasa la ciencia a la juventud,
ayuda a entender el presente y se prepara para el futuro

Does Anthropocene require changes in education ?
;La entrada al antropoceno requiere un cambio en la educacion?
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Paris, December 12, 2015,
UN Conference of Parties
COP21
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A MESSAGE FROM THE
YOUTH
Un mensaje de juventud

... our schools prepare us to be the lec
teach us how to adapt and to have at

This must be taught across each subj
developing the skills necessary to hav

However, we must acknowledge the c
social barriers facing many schools. C
and local governments can and will pi
making these proposals reality.

UN-IPCC & Center for Global Education, Univ. Edmonton
http://tcge.tiged.org/index.html
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EDUCATION AND CITIES

lIl. The biggest barriers to addressing climate change are:

Los principales obstdculos para hablar de cambio climdtico
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http://tcge.tiged.org/index.html

A MESSAGE FROM THE SCIENCE COMMUNITY (2017) A SPIRITUAL MESSAGE (2015)
Un mensaje de la comunidad de la ciencia Un mensaje espiritual

A Statement B

on Climate Ia SCIENCE
Change HEALTH

and Education

from the member academies of IAP for Science the il'ltel'ClCCldemy Dle'tn erShiD

* Education for all, especially science education, is critical ;
Educacion para todos los estudiantes, incluyendo ciencia

* Interdisciplinarity : Adapting Inquiry Based Science Education,
including social sciences ;

* Essential role of the scientific/climate community ;

e A goal: providing “Resources & Tools for Teachers® ;

* Caring for the poorest, more fragile, most suffering ones.

WWW.casinapioiv.va/content/accade

Pope Francis (2015)
Laudato Si’ Letter
Education & Ecological Spirituality

Antonio M. Battro - Pierre Léna
Marcelo Sanchez Sorondo -
Joachim von Braun Editors

Children and
NINEITEDIE

Development

Ecological Education in a Globalized


http://www.casinapioiv.va/content/accademia/en/
http://www.casinapioiv.va/content/accademia/en/

Should Climate Change be taught in schools ?
Debe ser ensenanza el Cambio Climatico en las escuelas ?

and society

Schools should not teach CC

Schools should teach CC and its impact
on environment, economy & society

A 2019 NPR survey in the US
https://www.npr.org/2019/04/22/714262267/
most-teachers-dont-teach-climate-change
-4-in-5-parents-wish-they-did

OVERALL TEACHERS PARENTS DEMOCRATS REPUBLICANS


https://www.npr.org/2019/04/22/714262267/most-teachers-dont-teach-climate-change-4-in-5-parents-wish-they-did
https://www.npr.org/2019/04/22/714262267/most-teachers-dont-teach-climate-change-4-in-5-parents-wish-they-did
https://www.npr.org/2019/04/22/714262267/most-teachers-dont-teach-climate-change-4-in-5-parents-wish-they-did

What should be a ‘climate change education’
to sustain the ecological transition ?

Can humanity afford a ‘school as usual’ ?



Today, understanding the basic science is out of reach for most people
Ahora, entender la basica ciencia es imposible para la majoria

What is the greenhouse effect ?
¢ Qué es el efecto invernadero?
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No reply
(investigation by Daniel Boy, Sciences-Po & Ademe, France, 2013)




Do nuclear Energy Plants

SEEING IS BELIEVING ? contribute
No one can say with any certainty to the Greenhouse Effect ?
what constitutes a dangerous level : :
: A public survey in France
of warming and, therefore, 2018

what level must be avoided.

George W. Bush I BELIEVING IS NOT UNDERSTANDING
The confirmation bias

MALE " - —

Source : EDF B0 France 2017
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Four goals to prepare the Youth for its future Veer Ramanathan, UC San Diego
Climatologist

Cuatro goles para preparar juventud
Primary, Secondary, University

Building ‘a critical mind and an hopeful heart’
Una mente critica y uno corazon lleno de esperanza

1. Understanding Earth & Climate as a complex system
Tierra y Clima son complejos sistemos

2. Trusting Science results - Confiar en los resultados de la ciencia

3. Becoming a creative actor of the climatic transition : solutions
Convertirse en un actor creativo

4, Developlng empathy & solldarlty Desarollar empatia y sohdar:dad

Greta THUNBERG, Sweden



_ Education Challenges :
Understanding the complexity of the climate

system
Integrating knowledge in astronomy, physics,
chemistry, geology, biology, demography,

Aanriciilfiira inAdiictrns francnnrtc

Earth system and interdependencies;  Sistema Tierra y interdependencias
Multifactorial causes; Causas multifactoriales
Span of scales in space and time for effects ; Escalas de tiempo y espacio
Orders of magnitude; Magnitudas
Feedbacks (positive & negative) ; Retroalimentacion
Instabilities, catastrophies, phase transitions ; Inestabilidades

Analysis of risks (human, biodiversity) ; Andlisis de riesgos

Modeélisation, projections and probabilities. Modelado y probabilidad



Implementing climate education,

from primary school to university



A LONG WAY TO GO - Un largo camino

Quoting a study (2015) made in 70 countries :
—50% of school curricula ignore environment ;
[l 66 % ignore climate change ;

1 93 % do not include these in teacher training ;

0 Teachers do not know if climate change is a

scientific fact or an opinion

Teachers are key
for climate education

GLOBAL EDUCATION MONITORING REPORT SUMMARY

Education for ....but they need help !
people and planet:

Los Maestros estdn la clave
|
.hll lr Glabal ...Con GYUda .

Education
Manitori
R:pnur?ﬂng Office for Climate Education June 2018
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Teachers are key
actors, but....

* ..Unprepared to master
the knowledge

e ..'Silo’ knowledge of
scientific disciplines
e ...Lack of systemic

thought : science +
social sciences

e ...Ethical & political
issues are sensitive

Kuala Lumpur 2048 OCE



PILOT PROJECTS IN INQUIRY BASED SCIENCE EDUCATION

A WORLDWIDE ACTION LED BY EMINENT SCIENTISTS AND ENGINEERS
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Nathalie Bruce ALBERT& Mario MOLINA Georges CHARPAK LEE Yuan Tseh WEI Yu Jorge ALLENDE
von SIEMENS Nobel 1995 Nobel 1986 Nobel 1986

Inquiry Pedagogy
Indigacion en la escuela

(primary & secondary school)

Trained teachers Active students

Office for Climate Education June 2018



_ ECBI en Chile
Office

for Climate
m Education IBSE k“°w'h°"§’
Proximity to teacher’needs
Participative # Prescriptive

Contextualised

HNESHD Valérie
Category 2 Center Office for Climate Education (oce) ro>on>cmone
3 2019 ? Created in France 2018 ’ . 2

Recursos para los maestros
en la fase con IPCC

2 ide networks
Science Academies (IAP) & ISC
Siemens Stiftung, Erice School,

La main a la pate
PCC Focal

IPCC Periodic Reports
Summaries for Policy makers




Main objectives of the Office for Climate Education
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Inquiry resources for trainers . : . . :
Recursos (indigacidn) Build a simple experiment on ice fusion,
para formadores

if floating or not floating on liquid water.
Interpret in term of albedo , climate, see level

Practice a simulation software (e.g. C-ROADS

from MIT), change parameters,
interpret scenarios and their human impact.

Using documents, interpret the carbon footprint
of a distance by car, train, airplane. Compare witt
watching a movie in streaming

or using the cloud to store data.

Analyse the carbon compensation
of a given activity by planting a tree.




The very beginning
(Exemple 1)

Sept. 2018
IPCC Special Report
onh 1.5°C

Nov. 2018
OCE Summary for Loaainan, . 9
Tea C h e rS IPCC SPECIAL REPORT

“GLOBAL WAEMING OF 15°C"
SUMMARY FOR TEACHERS
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Exemple 2

A new curriculum for all students (except vocational
schools)

Grades 11 & 12, France,2019

GOAL : To Provide a of the Earth system and its climate

History of Earth : atmosphere, oceans, photosynthesis, fossil carbon.

Climate : definition, radiative forcing, natural variability, time scales.

Entering the Anthropocene : energy consumption rises, combustions and GHGs.
Global impacts : temperature, ocean rise, acidification, cryosphere, feedbacks, inertia.
Modeling the climate, projections for the future, risks.

Adaptation and attenuation : scenarios for XXIst Century (IPCC).

Science & Technology to build a decarbonized society

Un nuevo curriculo (2019) para todos estudiantes
(Grados 11 & 12) en el Liceo en Francia



EXEMPLE 3

The Shift Project

France
(2019)

Category

Course Objective

By the end of the course the student will be able to:

Climate 1. Explaif climate change science.

change 2. Explain some of the social, scientific and political antecedents that

drivers and have leq to the crisisldriving the current need for climate stability.

impact 3. Compard_the impaci that climate change has on the world from
various perspectives, including (but not limited to)
scientific/technological, socio-economic, governance/regulatory.

Climate 4. |dentify varioug solutions for carbon neutralityl and climate

change stability, and their interrelationships.

mitigation 5. Associate climate change[mitigation strategies with the casualties|

and solutions

that they can trigger, and consider nuanced variations on strategies
that lessen the impact on victims.

6. Organize climate mitigation under the six clusters and apply the
ten pragmatic, scalable solutions from the Bending the Curve report
in ways that address human dimensions of the problem.

Call to action

7. ldentify some of the 4 can play in

addressing climate change in one’s community.

8. Identify opportunities for action within one’s community

9. Articulate a statement of personal and societal responsibility for
environmental equity, ethics, and justice which can guide decisions
and behaviors.




EXEMPLE4 D W& | B s U7
India

(csu) Py m—r A

today ISC -

L.S. Shashidara
Pune University (India)

High School
Collecting existing teaching aids &
(mostly English Ianguage) University

@?@@ EDUCATIONAL RESOURCES
- Y for TEACHERS
L'R\’)—\ to INTEGRATE CLIMATE TOPICS
TROP ICSU across THE CURRICULUM

Building up Lesson Plans

for any disciplinary field = /




Giving to the youth a critical mind and an hopeful heart
una mente critica y un corazon lleno de esperanza.

Scientists & Engineers,
Ministers of education and Teachers
Parents and Communities



The birth
of Hygiene

lgnaz Semmelweis
1847

The impact of education on life expectancy at birth
El impacto de la educacion en la esperanza de vida al nacer

Evolution de I'espérance de vie a la naissance en France depuis 1740

Ans
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pour les hommes | Guerres de 1870 1914-1918
pendant la Révolution | napoléoniennes \
10+ —
0 [ 1 1 | 1 l i 1 ] = 1850 1 1 1 4L |§ | 1 1950 1 [] I lzr;l&]%
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Sources : » Avant 1806 : Yves Blayo, 1975, La mortalité en France de 17404 1829, Population, vol. 3G, n® spécial, p. 123-143.

* 1806-1997 : Jacques Vallin et Ffrance Meslé, 2001, Tables de mortalité frangaises pour les xix® et xx® sigcles et projections pour le xxi*, Paris, Ined,
102 p. + CD-rom (Données statistiques, n° 4-2001).

* Aprés 1997 : Human mortality database (www.mortality.org).



para el Empoderamiento Climaticoy a desarrollar estrategias nacionales
para promover la educacion sobre el cambio climatico (COP24, Katowice)
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