
Generative AI as intellectual augmentation 
for the polycrisis/metacrisis

UTS CRICOS 00099F

Technical University of Munich (13 June, 2025)

Simon Buckingham Shum
Professor of Learning Informatics

Director, Connected Intelligence Centre

University of Technology Sydney

https://Simon.BuckinghamShum.net

https://www.linkedin.com/in/simon

https://simon.buckinghamshum.net/
https://www.linkedin.com/in/simon


Acknowledgment of Country

I would like to acknowledge the Gadigal 

people of the Eora Nation upon whose 

ancestral lands UTS City campus now 

stands. 

I would also like to pay respect 

to the Elders both past and present, 

acknowledging them as the traditional 

custodians of knowledge for this land.

ñMudung (Alive)ò

by Gadigal artist Konstantina 

https://www.kateowengallery.com/artists/Kon1012/Kon21844.htm
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Who am I?

LinkedIn Maps (2013)

étoday Iôd addé

AI in Education

AI Ethics

Learning Technology

Human -Centred Informatics

KMi , OpenU

Learning Analytics

Dialogue/Issue/Argument Mapping

Learning Dispositions

AI+Argumentation

Open/Semantic Scientific Publishing



Ÿ How can software make reasoning visible and provoke reflection?
(Dialogue Mapping; Issue Mapping; Argument Mapping; Conversational Modelling)



What do I do?

https://cic.uts.edu.au

Human -centred design

with UTS educators 

and students 

of Learning Analytics + 

Automated Feedback

Educator professional 

learning, EdTech co -

design

How we work: Embedding Learning Analytics in a University: Boardroom, Staff Room, Server Room, Classroom

Publish peer reviewed 

research and engage 

national / international 

networks

https://cic.uts.edu.au/
https://simon.buckinghamshum.net/2022/07/embedding-learning-analytics-in-a-university/


Moving beyond AI to get quick answers, 

to AI as a thinking partner

We need make no commitments to AIôs ñintelligenceò or 

ñsentienceò etc. to be committed to designing human-AI

dialogue to cultivate curiosity, learning, insight





ñthe polycrisisòé?



Here is the newsé

< insert doom scrolling stories >

Feels like óeverything, everywhere, all at onceôé

While some of this is just the way news works, 
it is in fact the case that multiple systems 

are interacting and degrading



Polycrisis.org ïa helpful portal published by the Cascade 

Institute (Canada)



Stockholm Resilience Centre
https://www.stockholmresilience.org/research/planetary-boundaries.html

We have transgressed 6 of Earthôs 9 planetary boundaries

ñThis planetary boundaries framework 

update finds that six of the nine boundaries 

are transgressed, suggesting that Earth is 

now well outside of the safe operating space 

for humanity.ò

ñéthis update of the planetary boundaries 

framework may serve as a renewed wake-

up call to humankind that Earth is in

danger of leaving its Holocene-like state.ò

Richardson, K., et al. (2023). Earth beyond six of nine planetary boundaries. 

Science Advances, 9(37). https://doi.org/10.1126/sciadv.adh2458

https://www.stockholmresilience.org/research/planetary-boundaries.html
https://www.stockholmresilience.org/research/planetary-boundaries.html
https://www.stockholmresilience.org/research/planetary-boundaries.html
https://doi.org/10.1126/sciadv.adh2458


World Economic Forum: Global Risks Report 2024

https://www.weforum.org/publications/global-risks-report-2024

https://www.weforum.org/publications/global-risks-report-2024
https://www.weforum.org/publications/global-risks-report-2024
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Explaining the ócausal entanglementô of global systems

Lawrence, M., Homer-Dixon, T., Janzwood, S., Rockstöm, J., Renn, O., & Donges, J. F. (2024). Global polycrisis: the 

causal mechanisms of crisis entanglement. Global Sustainability, 7, Article e6. https://doi.org/10.1017/sus.2024.1

ñthe causal entanglement of 

crises in multiple global systems 

in ways that significantly degrade 

humanityôs prospectsò

https://doi.org/10.1017/sus.2024.1


8 examples of global systems, 4 vectors 4 vectors connecting systems:

Energy such as the kinetic energy 

generated by earthquakes and hurricanes.

Matter such as the toxins and pollutants 

that harm organisms and ecosystems.

Information consisting of instructions 

and symbolic representations ïincluding 

genetic and digital codes, news feeds, 

ideologies, money, policies, and laws ï

that can be communicated between 

agents.

Biota such as viruses, bacteria, and 

other organisms that can disrupt the 

biological and physiological functions of 

other organisms. (Biota may be

considered a special combination of 

energy, matter, and information that 

involves lifeforms.)



Visual notation for modelling inter -system feedback loops



Inter -system feedback loops



Inter -system feedback loops



Inter -system feedback loops



Inter -system feedback loops



Whether or not you like ñpolycrisisò 

language, we undeniably now confront 

huge societal challenges.

AI is now part of the problem
(ecology; IP theft; ghost work; automation; deep fakesé)

and creating havoc in education

But might it also be part of the solution?





Joseph Weizenbaum

Weizenbaum, J. (1966). ELIZAða computer program for the study of natural 

language communication between man and machine. Communications of the 

ACM, 9(1), 36ï45. https://doi.org/10.1145/365153.365168

https://doi.org/10.1145/365153.365168




ñWhat I had not realized is that extremely 

short exposures to a relatively simple 

computer program could induce powerful 

delusional thinking in quite normal 

people.ò

p.7

ñOnce my secretary, who had watched 

me work on the program for many 

months and therefore knew it to be 

merely a computer program, started 

conversing with it. After only a few 

interchanges with it, she asked me to 

leave the room.ò

Weizenbaum (1976, p.6)



A I
artificial intelligence





San Francisco, Fall Joint Computer Conference (Dec. 9th 1968)

A person wearing headphones

Description automatically generated

https://www.youtube.com/watch?v=B6rKUf9DWRI

https://www.youtube.com/watch?v=B6rKUf9DWRI
https://www.youtube.com/watch?v=B6rKUf9DWRI


Douglas Engelbart

Douglas C. Engelbart (1963). A Conceptual Framework for 

the Augmentation of Man's Intellect. Chapter 1 in Vistas in 
Information Handling, Howerton and Weeks [Ed.], Spartan 
Books, Washington, D. C., pp. 1-29. 
https://dougengelbart.org/pubs/augment-133183-AHI-Vistas.html

https://www.dougengelbart.org/AHI-Vistas
https://www.dougengelbart.org/AHI-Vistas
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I A
intelligence augmentation



This level of complexity and change 

stretches our sensemaking capacity to 

the limit

But our minds are not limited to our 

biological brainsé



Andy Clark: our innate ability to extend our minds with the 

material environment is key

Clark, A. (2025). Extending Minds with Generative AI. Nature Communications, 16(1). https://doi.org/10.1038/s41467-025-59906-9

ñin thinking about the effects of all our new tools and 

technologies, we may often be starting from entirely 

the wrong place. 

The misguided starting point is an image of ourselves 

as (cognitively speaking) nothing but our own 

biological brainsò

https://doi.org/10.1038/s41467-025-59906-9
https://doi.org/10.1038/s41467-025-59906-9
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Andy Clark: our innate ability to extend our minds with the 

material environment is key

Clark, A. (2025). Extending Minds with Generative AI. Nature Communications, 16(1). https://doi.org/10.1038/s41467-025-59906-9

ñThe brainôs core skill set thus includes launching actions that 

recruit all manner of environmental opportunity and support ï

from scribbling on a sticky note to firing up an AI.  

[é] 

The brain itself is unconcerned about where and how things 

get done. What it specializes in is learning how to use 

embodied action to make the most of our (now mostly human-

built) worlds.ò

https://doi.org/10.1038/s41467-025-59906-9
https://doi.org/10.1038/s41467-025-59906-9
https://doi.org/10.1038/s41467-025-59906-9
https://doi.org/10.1038/s41467-025-59906-9
https://doi.org/10.1038/s41467-025-59906-9
https://doi.org/10.1038/s41467-025-59906-9
https://doi.org/10.1038/s41467-025-59906-9


Weôre in transition from 1 human + 1 AI Ą hybrid teams Ą CI

GenAI

GenAI

Student

Student

O'Neill, T. A., Flathmann, C., McNeese, N. J., & Salas, E. (2023). 21st Century teaming and beyond: Advances in human-
autonomy teamwork. Computers in Human Behavior, 147, 107865. https://doi.org/https://doi.org/10.1016/j.chb.2023.107865

https://doi.org/https:/doi.org/10.1016/j.chb.2023.107865


Managing hybrid teams will become a core capability

GenAI

GenAI

Student

Student

How will we teach and assess 

students on their design and 

management of hybrid teams?



CI Signalsé

Burton, J. W., et al. (2024). How large language models can 

reshape collective intelligence. Nature Human Behaviour, 8(9), 
1643-1655. https://doi.org/10.1038/s41562-024-01959-9

https://research.google/blog/accelerating-scientific-breakthroughs-with-an-ai-co-scientist/

https://azure.microsoft.com/en-us/blog/transforming-rd-with-agentic-ai-introducing-microsoft-discovery
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GenAI as another voice in the strategy room
Custom GPTs from MIT Center for Collective Intelligence & Supermind.Design

Gianni Giacomelli

Augmented Collective Intelligence Designer

https://cci.mit.edu/generative-ai-and-collective-intelligence/
https://supermind.design/
https://www.linkedin.com/in/ggiacomelli/
https://chatgpt.com/g/g-jfmTsfhQe-augmented-collective-intelligence-aci-designer


Empirical studies emerging: 
Can GenAI augment strategic planning?

51 Professors in Strategy

vs.

Aggregated Large Language Models

Doshi, A. R., Bell, J. J., Mirzayev, E., & Vanneste, B. S. (2025). Generative artificial intelligence and evaluating strategic decisions. 

Strategic Management Journal, 46(3), 583-610. https://doi.org/10.1002/smj.3677

https://doi.org/10.1002/smj.3677


Doshi, A. R., Bell, J. J., Mirzayev, E., & Vanneste, B. S. (2025). Generative artificial intelligence and evaluating strategic decisions. 

Strategic Management Journal, 46(3), 583-610. https://doi.org/10.1002/smj.3677

Aggregated LLM rankings of the quality of different business models 
were shown to be as robust as the strategy experts

ñWe suggest a key implication for practice, where managers are 

considering how to integrate generative AI into their organizations. 

[é] 

Rather than relying on a single prompt made to a single LLM, if 

managers were to aggregate evaluations of a decision 

across LLMs, prompts, or roles, we posit that the resulting 

evaluations will be more informative.ò

https://doi.org/10.1002/smj.3677


Rupert Wegerif: Dialogical education

Wegerif, R., & Major, L. (2024). The Theory of Educational Technology: Towards a Dialogic Foundation for Design. Routledge.

Wegerif, R. (2025). Rethinking Educational Theory: Education as Expanding Dialogue. Edward Elgar.



Rupert Wegerif: Dialogical education

Wegerif, R., & Major, L. (2024). The Theory of Educational Technology: Towards a Dialogic Foundation for Design. Routledge.

Wegerif, R. (2025). Rethinking Educational Theory: Education as Expanding Dialogue. Edward Elgar.

ñ[é]the convergence of the AI-enhanced Internet Age 

and the Anthropocene offers us an opportunity, a 

chance to create something new: a planetary-wide, 

self-regulating organism which, in its most essential 

form, is simply an expanded and constantly 

expanding dialogue consisting of multiple voices 

collaborating together for the common good.ò
Wegerif, 2025 (p.140)



First International Symposium on
Educating for Collective Intelligence

Online¬Dec 5th12- 3pm PST =8- 11pm GMT =Dec 6th 7- 10am AEDT

https://cic.uts.edu.au/events/collective-intelligence-edu-2024

Casebourne, I., Shi, S., Hogan, M., Holmes, W., Hoel, T., Wegerif, R., & Yuan, L. (2024). Using AI to Support Education for Collective 
Intelligence. International Journal of Artificial Intelligence in Education. https://doi.org/10.1007/s40593-024-00437-7

Hogan, M. J., Barton, A., Twiner, A., James, C., Ahmed, F., Casebourne, I., Steed, I., Hamilton, P., Shi, S., Zhao, Y., Harney, O. M., & 

Wegerif, R. (2023). Education for collective intelligence. Irish Educational Studies, 1-30. https://doi.org/10.1080/03323315.2023.2250309

https://doi.org/10.1007/s40593-024-00437-7
https://doi.org/10.1007/s40593-024-00437-7
https://doi.org/10.1007/s40593-024-00437-7
https://doi.org/10.1007/s40593-024-00437-7
https://doi.org/10.1007/s40593-024-00437-7
https://doi.org/10.1007/s40593-024-00437-7
https://doi.org/10.1007/s40593-024-00437-7
https://doi.org/10.1080/03323315.2023.2250309


Opportunities for GenAI to 

ñaugment human intellectò?



GenAI for quick literature overviews: (GPT-4.5 Deep Research report )

Trace of its óreasoningô 

as it works through the 

research task

Structured report with 

references after 

11mins

https://chatgpt.com/share/681a8b75-c0e0-8008-ae8e-d32a1f4e9f86


GenAI for quick literature overviews: (GPT-4.5 Deep Research report )

Currently ð this is NOT a 

ñPhD/postdocin your pocketò

https://www.linkedin.com/feed/update/urn:li:activity:7296665057352986624/

ñLit reviews are never neutral, they are orienting maps that 

make a case. Consequently, no AI can be considered a 

credible lit review research assistant until (1) it can read the 

peer reviewed literature, (2) it can bring a conceptual frame 

to contextualise papers, and (3) it crafts an argument. 

[é] a researcher is (like all students or professionals) 

accountable for their work. So youôre going to have to read 

every synthesised sentence, to ensure you understand it, 

that itôs justifying its existence, and has just the right 
inflection.ò

https://chatgpt.com/share/681a8b75-c0e0-8008-ae8e-d32a1f4e9f86
https://www.linkedin.com/feed/update/urn:li:activity:7296665057352986624/


GenAI for exploring systemic interactions based on published data: 

(GPT-4.5 web code generation)



Curriculum: 40+ years of AIED + new GenAI capabilities 

40+ years of AIED shows the potential for 

teaching these domains and their 

interactionsé

Å self-paced learning

Å personalisation

Å interactive simulations

Å timely feedback

Å dialogic feedback

See the AIED and Learning Analytics conferences and journals for the explosion of work on 
GenAI and learning

Bauer, E., Greiff, S., Graesser, A. C., Scheiter, K., & Sailer, M. (2025). 

Looking Beyond the Hype: Understanding the Effects of AI on Learning. 

Educational Psychology Review, 37(2), 45. 

https://doi.org/10.1007/s10648-025-10020-8

https://doi.org/10.1007/s10648-025-10020-8
https://doi.org/10.1007/s10648-025-10020-8
https://doi.org/10.1007/s10648-025-10020-8
https://doi.org/10.1007/s10648-025-10020-8
https://doi.org/10.1007/s10648-025-10020-8
https://doi.org/10.1007/s10648-025-10020-8
https://doi.org/10.1007/s10648-025-10020-8


Extensive research into the teaching of systems thinking:

moving beyond shallow understandings of systems concepts requires 

epistemic development and experiential learning

Sandri, O. J. (2013). Threshold concepts, systems and learning for 
sustainability. Environmental Education Research, 19(6), 810ï822. 

https://doi.org/10.1080/13504622.2012.753413

ñWithout epistemic development, 

students that are otherwise mature and 

very capable do not necessarily grasp 

systems concepts, and thus emphasis 

must be placed on learning environments 

that facilitate epistemic development for 

deep learning for sustainability to occur.ò 

(p.819)

https://doi.org/10.1080/13504622.2012.753413


Learning systems thinking engages critical thinking:

ébut the depth of the critique varies with approach

Logic-analytical CT: informal logic in argumentation 

Ą reasoned and logical choices: but doesnôt require action

Critical pedagogy: critical curiosity to question and 

disrupt the status quo, empowering individuals Ą shape a 

more equitable world: power is central.

Criticality: critical reasoning (related to knowledge), 

critical self-reflection (related to the self) and critical action 

(related to the world) Ą formation of a critical being.

Critical openness: dialogic interaction with deeply 

challenging alternative views Ą epistemic growth and action 

Reffhaug, M. B. A., & Lysgaard, J. A. (2024). Conceptualisations of ócritical thinkingô in 

environmental and sustainability education. Environmental Education Research, 30(9), 

1519ï1534. https://doi.org/10.1080/13504622.2024.2363848

https://doi.org/10.1080/13504622.2024.2363848


The polycrisis requires us to grapple with 

complex evidence and arguments

Can GenAI help with argument analysis?

Buckingham Shum, S. (2024). Generative AI for Critical Analysis: Practical Tools, Cognitive Offloading and Human Agency. 

1st International Workshop on Generative AI for Learning Analytics: 14th International Learning Analytics and Knowledge 

Conference (LAKô24), March 18-22, 2024, Kyoto, Japan

https://simon.buckinghamshum.net/2024/02/lak24-genai-for-critical-analysis/


Jan-Mar 2023é

1. Analyse this rebuttal to the open letter on pausing AI 

development

2. Identify the argument structure

3. Visualise this as an Argument Map



How to support the analysis of these arguments?

https://futureoflife.org/open-letter/pause-giant-ai-experiments/ https://www.dair-institute.org/blog/letter-statement-March2023

challenges

https://futureoflife.org/open-letter/pause-giant-ai-experiments/
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Paste the GPT -generated code into the ArgDown web app Ą Argument Map



GPT-generated Argument Map

(green) Elements classified 

by Argumentation Scheme

article Ą GPT analysis Ą code Ą visualization

Claim in the original letter 

which is not contested 
(green supporting premises)

(white) Claims 

and Premises


