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Astronomy - cosmology

How IS the cosmos constructed ?
What is the logic that is hidden behind it?

Looked at the Heavens through an image of
God

A socially constructed cosmos



Egyptian Cosmos



Yggdrasil in old Norse
mythology



Conceptual Tipping Points

”In the beginning God created the heaven
and the earth”

The act of creation a reflection of HIm
He Is perfect

What Is a perfect figure?

— A circle!

— God’s language Is mathematics !

God: ““Let us make man in our image!”
— The Earth in the center of the universe.

— Man central figure on the Earth



The proof: The stars In circular orbits!




The proof: Man the measure of all things!




God used the perfect circle in the
construction of the universe |

e And with the Earth at its center!



Schema huius pramiffz diuifionis Sphararum,




The Copernican Revolution: The
Sun put at the centre !

Ptolemaios Copernicus



The Copernican Revolution




The value of false hypotheses
— 1f one checks them !



The Copernican Revolution
A change of mindset

e Heliocentric model
e Cosmos Infinite
e - Scientific Revolution




Why tell the story ?



Still not everybody Is convinced !

e Even today one in five Americans believes
the Earth revolves around the Sun!

e Change of worldview takes time — decades,
sometimes centuries

e And sometimes In bits and parts only



Scientific
progress ...

The percentage of people in the USA
who accept the idea of Darwinian
evolution declined

from 45% in 1985, to 40% in 2005.



The story as the backdrop of another story:

After the Second World War

« Climate change on the agenda
* But also a change of the mental climate



Thesis 1: The Ecological Revolution

Change of mindset

e About how the world works
e About what the threats are
e About what needs to be done




A change of mindset
— and of worldview

"Neo-geocentric”

Ecocentric!
— A serious concern for environmental 1ssues,

— Views nature and biosphere as the support for
all life

— Ecological management not just to
Instrumentally serve humans

— Focus on Earths interactive systems — living
(natural and social )— and non-living



From: The Earth
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No need to respond to
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cyclical

Unlimited time — business as
usual
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New mindset :
“The Ecological Revolution” - but

* Not everybody share all points of view
* Not all tenets logically integrated

e |s often partial and patchy

o Several tenets contested

 Also reversals of public opinion

 Yet dissemination — and convergence



How did the change — The Ecological
Revolution — come about?

e By arguments?



Thesis 2:
Event-generated attitude change !
« Changes not only by arguments, but by

experiences

* Dramatic occurrences after World War 2
that has caught attention, captured
Imagination and changed mindsets

« Selected: Seven defining moments or
turning points with take home lessons

e Each contributed to the ecocentric model




The redefining events after World
War |1

Hiroshima

Silent Spring

Chernobyl

Poverty

Limits to Growth

Climate Change - Global Warming
Earth Rise

N o Ok wd e



The change in mindset: The Earth Is
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Topics for research:
Public opinion — trends or events?

Global Warming Projections
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Why attitudes hard to change?



Thesis 3:
People loath to change their opinions



Thesis 4
Theories of Attitude Change: Inadeguate

o |dentity
« Empty Heads Fallacy
o Consistency

« Selective perception, selective memory, reinterpretation,
rationalization

o Cognitive dissonance
* People are cognitive escape artists!



Figure 7
Opinions are doubly embedded — in a logical lattice as well as in a social network
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Double embedding

Opinions come In ensembles — friends come
In clusters — and both come together!

Attitudes lodged in a logical lattice as well
as In a soclal network

People support each other’s misconceptions

”If you change your opinions, you have to
change your friends!”



Thesis 5: Dramatic events attack both
belief systems and social relations

o Rather than being changed by the force of
argument

e They are changed by the force of
circumstance

e Events can unhinge both — the logical lattice
as well as the social network



Event generated attitude change:






Catastrophes from climate change Is increasing
Source: ICSU
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When attitudes and relations are
unhinged, they can be reconfigured !

e Re-connecting the dots !




Seven redefining events after World
War |1

Hiroshima

Silent Spring

Chernobyl

Poverty

Limits to Growth

Climate Change - Global Warming
Earth Rise
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Tasks

« Agenda for integrated research
« Agenda for political communication
e Agenda for public information




New causal maps:
Circular causation - need for integrated
research
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Take home lesson :

We cannot change the laws of nature.
But we can change how humans act.

Hence we have to model not just the
processes of nature,
But also

— map the human causes of and
— translate them into feasible policies



More than that:

e \When the laws of nature are triggered and
mediated by human activities and their
conseqguences are social and global

* |n order to change our human condition

* \We need to integrate knowledge from many
different fields

— Spanning from physics and biology to

economics, sociology, engineeering and
medicine



2010 - 2050

e The greatest challenge for humanity ever !



Natural and soclal science
- taking charge of the future?




Implications for educational
planning

* Educational planning as resistance to
change
— Educational theories/ideologies/paradigms

embedded in networks of scholars,
administrators, politicians

e What is the best way?
« Orthodoxies

e Events resetting the agenda for education ?



Events resetting the educational agenda









Can events for educational
planning be planned?



The ,,PISA shock* of 2001 made education an i1ssue of

national interest and triggered major policy changes
Dr. Jorg Drager - July 26th, 2012
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Learning from disasters



Learning from disasters

* Planning for disasters

— UNESCO: Education for Disaster Risk Reduction
(DRR)

e The danger: Preparing for the last war
- «Maginot line» of education ?

Haiti - Source: Unesco



Educational content

Curriculum —» “Curriculismism’
Bookish bias

Can an education be more organized around
a seguence of events?

From «What every child needs to know»
To «What every child needs to experience»
Which experiences are transformational?
From curriculum to «eventium» ?






Rahm Emanual:

e You never want a serious crisis go to waste!

e |t IS an opportunity to do what you think
you could not do !

* Opportunity In the confluence of crises

e But need for integrated science and social
science |
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