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Outline
● Childhood research in education for effective climate action?

○ Example: a comparative cooperation experiment

● Understanding climate action as collective action

● Metacognitive pathways model for developing ESD competencies

○ Example: Prosocial

○ Example: OpenMind

○ Example: GlobalESD design concept 

● Community Science Lab 





●

4



5

Very fast renewal/ 
“regrowth” of the resource

Resource
(blue “magic water”)

Tap for collecting the 
resource, with not much 
coming out
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n Chimpanzees Children

Grade 6

Grades 9-10

Grade 11

Biodidaktik students

Biology teachers

Which species will generally be more 
successful in this experiment?
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Climate = Collective 



Gesamtressource

Gruppengröße

Verfügbare 
Ressource

"Agenten" mit 
variablem 
Verhalten

Ressourcen- 
erneuerungsrate

Total (future) 
resource

Group size

Available resource

Individuals with 
variable beliefs, 
goals, behaviors

Resource renewal 
rate

E.g. Fossil fuels and climate 
change
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https://commons.wikimedia.org/wiki/File:President_Barack_Obama_delivers_remarks_at_the_UNGA_Climate_Summit_2014_in_the_General_Assembly_Hall_at_the_United_Nations_in_New_York.jpg
https://c.pxhere.com/photos/33/e0/bodoland_india_women_girls_dancing_ceremonial_dance_ceremony-1353306.jpg!d


The 17 Global Goals for Sustainable Development identified by the United Nations



Climate = Collective 



Systems 

Individual 



Multiple Levels
Collective Action Dilemmas

Systems 

Individual 
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Sustainability-Relevant Behaviors



Sustainability-Relevant Traits
Behavior ◆ Cognition ◆ Culture



Systems thinking competency

Critical thinking competency

Cooperation competency

Future thinking competency

Evaluation competency

Self-regulation competency

ESD Competencies
Sustainability-relevant traits



education 
address climate crisis

E S
D ESD



Two models of ESD competencies development
● Engineering environments experiences

○

● metacognition 

○ student 
thinking about human thinking



◆ ◆

A hypothesized metacognitive pathway for the development of ESD competencies 
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◆ ◆

A hypothesized metacognitive pathway for the development of ESD competencies 
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◆ ◆

Psychological Flexibility 

Conceptual Learning

A hypothesized metacognitive pathway for the development of ESD competencies 
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Programs congruent with or informed by the metacognitive pathways model
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●
theory of collective action

○

28

Elinor 
Ostrom



● humans can cooperate under 
certain conditions Ostrom’s Core Design Principles”
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Elinor 
Ostrom
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https://www.prosocial.world/post/what-children-can-teach-us-about-looking-after-the-environment


Why should we teach the theory of collective action

the theory of collective action is a core explanatory 
theory almost every ‘political problem’ addressed by citizens elected 
officials, political action groups, courts legislatures families

individuals may gain costly actions of others without 
themselves contributing time and effort collective action dilemmas

coping methods

Civic Education
Collective Action



●

●

Paul Atkins David Sloan Wilson Steven Hayes
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www.prosocial.world 

http://www.prosocial.world


C D  P Cooperation

1 Clear group identity and shared sense of purpose

2 Fair distribution of costs and benefits

3 Inclusive decision-making

4 Monitoring progress towards goals

5 Graduated responding to helpful and unhelpful behavior

6 Fast and fair conflict resolution

7 Recognition of group and member autonomy

8 Appropriate relations with other groups



● cross-cultural 8 
Core Design Principles

● Evolutionary perspective cooperation

●
psychological flexibility

● scientific perspectives
group cooperation dynamics

34



35



●

●

●

● scientific perspectives
increased perspective 

taking decrease polarization

●

36www.Openmindplatform.org  

Jonathan Haidt, 
Social psychologist

http://www.openmindplatform.org
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Content Overview

● Dual process cognition

● Moral intuitions (“Moral Taste Buds”)

●

●
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everyday experience human behavior

evolution sustainability
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Design Principles

Focus 

Explore and reflect 

Transfer 
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Content Anchors Child 
Development

Cross-Species 
Comparisons

Ancient 
Ancestors

Cooperation 
Games

Our Mind

Global Sustainability 
Goals

Governing the 
Commons

Computer 
Simulations
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Teaching Tools
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●
●

●
●
●

●
●

○
○

DBIR
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Community Science Lab
For the Understanding of Humans

collaborative spaces 

(students in grades 5-12) explore 
understand concepts 

human evolution, behavior, 
sustainability science

sustainable 
community development



Spectrum of Practice



Community Science Lab 

● 8th graders  MPI-EVA researchers weekly 

understanding cooperation dynamics own communities

● Prosocial 



Community 
Science 
Workflow

research questions

project goals

ethical standards data privacy

research design methods stakeholders

resources 

Test and adapt methods

protocols

Collect analyze 

Publish present 

Evaluate 

ad
ap

ta
tio

n 

Adapted from Citizen 
Science for All Model
Pettibone et al (2016)
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● August 2018,
● November 2018,

● January 2019, 

● March, May, September 2019, 

● November 2019, 
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○
https://educators4future.org/wp-content/uploads/2019/09/FREI-Day.pdf

○

○

https://educators4future.org/wp-content/uploads/2019/09/FREI-Day.pdf


● Community Science Handbook

● Exploration 
○
○
○
○
○
○

● Networked Improvement Communities



●

○ Theoretical disconnects

○ disciplinary teaching

●

○ interdisciplinary teachers researchers 
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Purely Applied
Research

Purely Foundational
Research

Trade-Off Free
Optimal Zone

Bad
Science

In
si

gh
t

Innovation


