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A Planet in Urgency

• Urgent   action   is   needed to 
address the dramatic interrelated 
challenges  the  world  is  facing:

• The  climate  crisis, mass  loss  of  
biodiversity,  pollution,     pandemic     
diseases,     extreme     poverty  and  
inequalities,  violent  conflicts,  and     
other     environmental,     social     
and     economic    crises  endanger    
life    on    our   planet. 



We are in a battle for our lives. 

But it is a battle we can win.-

 UN Secretary-General, Antonio Guterres



17 Goals to Transform Our World

https://www.un.org/sustainabledevelopment/sustainable-development-goals/



The Need for a Sustainable Future

• Education for Sustainable 
Development (ESD), anchored in 
SDG 4.7 and as an enabler for all 17 
SDGs, is the foundation  for  the  
required  transformation,  providing   
everyone with the knowledge, skills, 
values and attitudes to become 
change agents for sustainable   
development. 



The Promise and Paradox of ESD

• ESD enables  learners  to  develop  
their  cognitive and non-cognitive 
skills, such as critical thinking and 
competences for collaboration, 
problem solving, coping with 
complexity and risk, building 
resilience, thinking systemically and  
creatively,  and  empowering  them  
to  take  responsible  action  as 
global  citizens





Current Limitations of 
ESD in Higher 
Education

• Fragmented ESD in Curricula

• Low engagement

• Imbalance between global 
perspective and local relevance

• ESD demands learners who can 
imagine alternatives and act 
collectively. But often, we teach 
sustainability as content — not as 
lived, participatory transformation.”



The Ubiquitousness across Sectors



Artificial Intelligence (AI) is NOT a new concept

• Conceptualised in the 1950s

• As an umbrella term and evolving 
concept, can be understood as a 
technology genre, with:

The capacity of computers or systems to 
exhibit or simulate intelligent behaviours.

John McCarthy, Dartmouth Conference, 1956



AI is something you’ve likely been using in daily life.



• AI is a Disruptive



Towards a Holistic Approach to AI in Education

(Wang & Cheng, 2021; 2022)

Wang, T., & Cheng, E. C. K. (2021). An investigation of 

barriers to Hong Kong K-12 schools incorporating Artificial 
Intelligence in education. Computers and Education: Artificial 

Intelligence (2).

Wang, T., & Cheng, E. C. K. (2022). Towards A Tripartite 

Research Agenda: A Scoping Review of Artificial Intelligence 
in Education Research. In E. C. K. Cheng, R. B. Koul, T. 

Wang, & X. Yu (Eds.), Artificial Intelligence in Education: 

Emerging Technologies, Models and Applications. 
Singapore: SpringerNature.



Three Paradigms of AI in Education

• Learning from AI: AI serves as a source of 
knowledge and the means by which students 
learn

• Learning about AI: Equipping learners AI-
related knowledge, skills and values so that 
they can thrive in an AI-saturated future

• Learning with AI: Using AI tools to improve 
learning and teaching practices



Why AI Matters for ESD

• A Transformative Force

• AI enables adaptive, data-informed, 
contextualised learning.

• Supports interdisciplinary and systems-thinking 
competencies.

• Empowers universities to model sustainability 
through smart operations.



Documented evidence of the potential of AI acting as 
(a) an enabler or (b) an inhibitor on each of the SDGs.

Vinuesa, R., Azizpour, H., Leite, I. et al. The role of artificial 
intelligence in achieving the Sustainable Development 
Goals. Nat Commun 11, 233 (2020). 
https://doi.org/10.1038/s41467-019-14108-y



Academic Integrity (cheating, plagiarism) Concerns



If history has taught us anything…

“Teachers feel if 
students use 
calculators too 
early, they won’t 
learn math 
concepts”.  

- 1988







The “Traffic Light” System



From One-Size-Fits-All to Responsive Learning 
ecosystems

• AI-driven adaptive learning tailors content to 
learner profiles:

Prior knowledge, discipline, regional context.

• AI diagnoses misconceptions, scaffold inquiry, 
personalise feedback.

• Enables development of core ESD competencies:

systems thinking, anticipatory reasoning, ethical 
action.

• Creates relevance and engagement across cultural 
and socio-economic contexts.





Intelligent Tutoring Systems



ChatNetZero is the world’s first climate target chatbot. The tool uses specially 
trained LLMs on a live database tracking thousands of public decarbonization 
targets to demystify climate commitments. 





AI-powered virtual labs simulate 
ecological and social systems

• Dynamic simulations model real-world 
complexity (e.g., climate, economy, society).

• Learners witness cascading effects of 
decisions — fostering systems thinking and 
socio-emotional learning.

• Enables safe exploration of policy trade-offs 
(e.g., water vs energy vs food)

• Cultivates systems thinking and ethical 
reasoning

• When learners see and feel the ripple effects of 
their decisions, sustainability shifts from 
abstraction to agency.



These immersive systems cultivate agency. Students 

learn not through lectures, but by navigating uncertainty 

— as real sustainability leaders do.







Accelerating Sustainability Research:
AI as a Research Partner

• Climate Modelling (SDG 13): Hyper-local 
predictions for adaptive policy.

• Biodiversity (SDGs 14–15): AI classifies 
species, integrates indigenous knowledge.

• Agriculture & Food Security (SDGs 2 & 
12): Synthesises climate, soil, and cultural 
data.

• Urban Sustainability (SDG 11): AI visualises 
policy trade-offs across sectors.

• Global Collaboration (SDG 17): NLP breaks 
language barriers; citizen science platforms 
democratise research.



Gohr, C., Rodríguez, G., Belomestnykh, S. et al. Artificial 
intelligence in sustainable development research. Nat 
Sustain 8, 970–978 (2025). https://doi.org/10.1038/s41893-
025-01598-6



Global distribution and publication years of the 792 
scientific articles analysed



Heatmap illustrating the frequency of use of AI roles in different word analysis groups



Roles of AI

Forecasting: particularly prominent within clean energy and 
vegetation, where predictive insights support resource 
management and environmental monitoring

System optimization: widespread in clean energy, reflecting a 
focus on improving operational efficiency and performance

Data mining and remote sensing: notable for extracting actionable 

insights from unstructured data, especially in the health-care and remote-
sensing groups, underscoring the growing need for data-driven decision-

making

Accelerated experimentation and fast approximate 
simulation: specialized tools in clean energy and health care 
that facilitate research and preliminary analysis





Smarter University Operations:
The Campus as a Living Laboratory

• AI monitors sustainability metrics in real time:

• Energy, water, waste, carbon footprint.

• Interactive dashboards turn data into learning 
opportunities.

• AI enhances procurement ethics and lifecycle 
analyses.

• NLP tools verify vendor sustainability claims.



When students can see the sustainability performance of 

their campus, education becomes experiential and 

accountability becomes cultural.



• https://play.vidyard.com/rCeF4nupHBnpU5BEq
Xfu7D?disable_popouts=1&type=inline&hidden
_controls=0&hide_playlist=0&hide_html5_playli
st=0&viral_sharing=0&name_overlay=0&autopl
ay=0&preload=metadata&v=4.3.15



Reimagining the University’s Role

• Universities adopting AI amplifies impact across 
teaching, research, and engagement.

• Universities model sustainability through 
operations and ethics.

• Institutions become agents of transformation — not 
just education providers.

• The AI–ESD nexus invites us to reimagine the 
university itself — as a living ecosystem of 
sustainable innovation.



Smart Tech Requires Responsible 
Stewardship
• Deepfake: A fake video/image that looks real but has 

been digitally altered to mislead viewers.

• Misinformation/Disinformation: AI can sometimes 
generate convincing but untrue information or media, 
which can lead to the spread of misinformation or 
disinformation.

• Hallucinations: A "hallucination" happens when the AI 
makes something up that isn't true but presents it as 
fact. Some mistakes might be minor, but others can 
have greater consequences.

• Bias: A GenAI tool uses the information and data it's 
trained on, which often includes patterns that favour 
certain groups or viewpoints. This can lead to results 
that reinforce harmful stereotypes, exclude certain 
groups, and produce non-inclusive language and 
images, resulting in discriminatory content.







• https://www.youtube.com/watch?v=b0C56yqIkb
k



Towards Ethical and Equitable AI Adoption with 
Small Language Models (SLMs)
• On-premises / self-hosted AI models (e.g., 

DeepSeek, Llama) →

✓Reduce carbon footprint

✓Enhance data sovereignty

✓Allow contextual customisation for ESD goals

• Universities can lead by example — using 
smaller, locally hosted AI models that are 
greener, transparent, and globally shareable.



Be Careful with the New Digital Divide

• The use of AI systems is not distributed 
uniformly across different countries, or even 
within regions in the same country. 

• The varying levels of access and use of these 
technologies can reinforce and amplify already 
existing digital divides and data inequities. 



Domination of English language data



• Concerted efforts are needed from all stakeholders (Government, 
Universities, Schools and Families)



UNESCO AI Competency Framework







The Need for Clearer AI Policy at University 
Level



Teaching staffs have a key scaffolding role for 
students’ effective, responsible use of AI for learning



Stay Informed!

• By exploring and piloting various AI tools within 
and beyond classrooms, we will gain a 
firsthand understanding of their capabilities and 
limitations for ESD. 

• Community of Practices

• Teacher AI Competency Upskilling



Encourage Critical Thinking

• Explain the importance of checking the 
credibility of a source before trusting the 
information

• Encourage the students to question AI-
generated information and always ask, “Why?”



Krathwohl, D. R. (2002). A revision of Bloom's taxonomy: 

An overview. Theory into practice, 41(4), 212-218.

• If we want our 
students to be 
creative, critical 
thinkers, and problem 
solvers, it is crucial 
that education is 
delivered in ways that 
promote higher order 
thinking.

• Students need to 
experience the “aha!” 
moment – the moment 
of insight



Build competency-based, authentic assessments 
for ESD

• Iterative Projects

• Reflective Writing and Portfolios

• Oral Evaluations, Debates, and Interviews

• Process-Oriented Assessments

• Digital artefacts

• Adaptive Testing

……



Open Dialogue

• Discuss AI’s potential and limitations with 
colleagues and students, addressing both its 
benefits and risks. 

• Share how they they might cautiously and 
responsibly use AI to be creative or get 
inspired. 



Any Questions?



Dr Tianchong Wang
Lecturer in STEM in Innovative Education Futures

College of Education, Psychology and Social Work

Flinders University

Email: 
tianchong.wang@flinders.edu.au
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