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Organization for Economic Cooperation and 
Development (OECD)

Programme for International Student Assessment
Vision for what 15-yr olds ought to be able to know and do in maths, 
science, reading to meet real-life challenges



https://www.oup.com.au/secondary/science/the-evolution-of-science-education 

Preparing students for the future

What should the core purpose of science education be?

https://www.oup.com.au/secondary/science/the-evolution-of-science-education






School Strike 4 Climate - plus 4 years

Photo credit: Peta White - School Strike 4 Climate - Melbourne 2019



In an era of ‘fake news’ and easy access to social media 
that can be manipulated for partisan interests, young 
people need to understand the way scientists establish 
evidence based knowledge. 

https://sciedandmisinfo.stanford.edu/

Osborne, J., Pimentel, D., Alberts, B., Allchin, D., Barzilai, S., 
Bergstrom, C., Coffey, J., Donovan, B., Kivinen, K., Kozyreva. 
A., & Wineburg, S. (2022). Science Education in an Age of 
Misinformation. Stanford University, Stanford, CA.

https://sciedandmisinfo.stanford.edu/


Competencies
• Explain Phenomena 
Scientifically

• Construct & Evaluate designs 
for scientific enquiry and 
interpret scientific data and 
evidence critically

• Research, evaluate and use 
scientific information for 
decision making and action

Contexts
• Personal
• Local 
• Global

Knowledge
• Content
• Procedural 
• Epistemic

Science Identity
• Epistemic Beliefs
• Attitudes and Dispositions
• Environmental 
Awareness, Concern and 
Agency

Requires 
individuals to 
display

How an individual does
this is influenced by

PISA Science Framework 2025
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Agency in the 
Anthropocene
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Agency in the Anthropocene - competencies

A 15-year-old student who demonstrates agency in the Anthropocene can: 

1. Explain the impact of human interactions with Earth’s systems. 

2. Make informed decisions to act based on evaluation of diverse sources of evidence 
and application of creative and systems thinking to regenerate and sustain the 
environment. 

3. Demonstrate hope and respect for diverse perspectives in seeking solutions to socio-
ecological crises. 



Agency in the Anthropocene

The environmental science competencies to be measured in PISA 2025 relate to the environmental-related outcomes of students’ 
science education, defined as ‘Agency in the Anthropocene’. 

Agency in the Anthropocene requires understanding that human impacts have already significantly altered Earth’s systems, and 
they continue to do so. It refers to ways of being and acting within the world that position people as part of (rather than separate 
from) ecosystems, acknowledging and respecting all species and the interdependence of life.

Young people with Anthropocene Agency:
● Believe that their actions will be appreciated, approved, and effective as they work to mitigate climate change, biodiversity loss, 

water scarcity, and other complex issues and crises
● Acknowledge the many ways societies may have created injustices and work to empower all people to contribute to 

community and ecosystem well-being
● Demonstrate hope, resilience, and efficacy in the face of crises that are both social and ecological
● Respect and evaluate multiple perspectives and diverse knowledge systems
● Engage with other young people and adults, across the generations, in civic processes that lead to improved community well-

being and sustainable futures
● Work individually and with others across a range of scales, from local to global, to understand and address complex challenges 

that face all beings in our communities

https://www.oecd-ilibrary.org/education/agency-in-the-anthropocene_8d3b6cfa-en 

https://www.oecd-ilibrary.org/education/agency-in-the-anthropocene_8d3b6cfa-en


How do we enact the 
PISA 2025 
competencies in 
Science Education?
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Enacting 
Climate 
Change 
Education

https://enactingclimatechange
education.deakin.edu.au/
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This project is an international collaboration 
between Australia, Taiwan, and Finland.

We collaborate with science teachers and 
students in year 5 – 10 to transform their 
science education practices to represent 
contemporary climate related 
science, develop science inquiry practices, 
and to support student and teacher agency.

We engage scientists to generate support 
the development of teaching and learning 
sequences that  infuse current climate 
science into classroom learning.

Project Overview
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Survey of science and humanities 
teachers about their knowledge and 
uptake of climate change education.

Analysis of science and geography
textbooks about the nature of their 
dealing with climate change.

Co-design with scientists, teachers, 
students to generate refined teaching 
and learning sequences.

Researching the Context



Percentage of total CC related pages by subject

The percentage area of text related to anthropogenic climate change across the science 
and geography curricula was 2.7% in Taiwan, 1.5% in Finland, and 0.7% in Australia.

There is ample opportunity to represent CCE in each of the science disciplines!



Distribution of code categories across countries

•Science and technology ideas (SI)

•Nature of science (NOS)

•Human-environment interactions 
relevant to climate change (H/E)

•Climate change impacts on humans 
(CCI)

•Response to CC and environmental 
threats (SR)

•Principles around sustainable human 
environments and CC (SHE)

•Suggested activities (Act)24



Introductory sequence
• Climate modelling
• Nature of evidence
• Tackle misinformation- through exemplar news 

articles

Bees – Biodiversity
Frogs – Structure and Function
Hydrogen education
Energy Transitions
Natural disasters – extreme weather
Astronomy – satellite climate monitoring

Light: UV and heat exchange

Sequences (Years 5-9) 2024



Links to Chemistry and Physics curriculum 
outcomes: 

* Explore the nature of energy and its social 
uses
* The science of hydrogen in the energy 
transition
* The chemistry of fuel cells
* Current research into fuel cell use, and
* Hydrogen as part of an energy future
* Examples of Warrnambool Bus Lines and 
social license

Hydrogen Energy and 
the Energy Transition



Ailiche from Hycel asks us to think about the possible future for hydrogen 
and our own role as community members

What place might hydrogen play in our future sustainable energy mix?
How might hydrogen be used?
What do we mean by ‘zero emissions’?
 
Why is it important for communities to understand Hydrogen Energy?

What part does the community play in decisions about hydrogen as a part of our 
future energy mix?
What do you think we might mean by ‘social licence’?
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https://video.deakin.edu.au/media/t/1_8pp6gc26
https://video.deakin.edu.au/media/t/1_b6w217rv
https://video.deakin.edu.au/media/t/1_2jrfkg5b


How can we develop student agency in CCE? 
● Science in a social context
● A supportive, open classroom environment 
● Critical discussion and debate
● Activities around decision making

What do we mean by agency 
and how do we develop it?
How can we track/assess 

student agency?



Thinking about your preferred energy future

It is 2060 and the world realized decades ago that the age of fossil fuels was 
over!
We are now almost totally converted to renewable energy sources!

Imagine how, in the year 2060, we would get our energy from for different aspects of our 
lives: home heating, public and personal transport, communication, household appliances. 

Discuss in your group how in 2060 different energy sources might be used for these 
different purposes.

29
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Your preferred energy future!

• Think about the energy future you would like, in 2060. 
• Create a picture, and/or use dot points, to represent the creative 

ways you might use energy in achieving a renewable energy future. 
• Think about: how you power your house and your appliances, how 

you get around, where you go on holidays …. 



Student projection of 
energy futures



Design recommendations for the school 
based on IR camera investigation



Climate Fiction Challenge!

● European honeybees and Green Carpenter Bee populations are in trouble in 
Australia – so what are YOU going to do about it? 

● Write a climate fiction story from the bees’ perspective. This can be either 
utopian (best case scenarios) or dystopian (worst case scenarios). 

● Make use of your new scientific understandings of bees to come up with your 
creative story that advocates for bees.



Australian Climate 
Change Education 
Summit
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https://ccesummitaustralia.deakin.edu.au/ 

https://ccesummitaustralia.deakin.edu.au/


…and ACTION PLAN

THE 

Was held online on 
Friday, 18th October 

Use QR code to see 
website
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