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Learning Objectives

1. Be aware of the capabilities of modern AI;

2. Be able to talk about and reflect on
Large Language Models (LLMs);

3. Be able to discuss the impact of AI and 
LLMs on the future of work and education.



But first… a small warm up activity



And now, a small change to the activity



Intelligence:

“... is the computational 
part of the ability to achieve goals
in the world.”

John McCarthy 
(1927 – 2011) 

http://jmc.stanford.edu/artificial-intelligence/index.html



Artificial Intelligence:

“... is the science and engineering 
of making intelligent machines, 
especially intelligent
computer programs.”

John McCarthy 
(1927 – 2011) 

http://jmc.stanford.edu/artificial-intelligence/index.html



Hallmarks of Intelligence:
Artificial, Machine (and Human)

?



DATA GOALS

DECISIONS

Hallmarks of Intelligence:
Artificial, Machine (and Human)



DATA GOALS

DECISIONS

PERCEPTION

KNOWLEDGE (PREDICTION)

ACTION

Hallmarks of Intelligence:
Artificial, Machine (and Human)



https://cs.stanford.edu/people/karpathy/reinforcejs/gridworld_td.html 

DemoTime!

https://cs.stanford.edu/people/karpathy/reinforcejs/gridworld_td.html


GAMES
Go, Poker, Chess, Checkers, Shogi,
Diplomacy, Stratego,  Scotland Yard…

https://www.deepmind.com/research/
highlighted-research/alphago

https://www.deepstack.ai/



& VIDEO GAMES
Gran Turismo, Minecraft,  
Atari, Capture the Flag, 
StarCraft II, Dota 2, …

https://openai.com/research/vpt

https://www.gran-turismo.com/us/gran-turismo-sophy/



PHYSICS & CHEMISTRY
Nuclear Fusion, 
Quantum Chemistry, 
Glass Physics, …

https://www.deepmind.com/blog/accel
erating-fusion-science-through-learned
-plasma-control

https://www.deepmind.com/blog/simulating
-matter-on-the-quantum-scale-with-ai



& BIOLOGY
AlphaFold

https://www.deepmind.com/research/
highlighted-research/alphafold
https://alphafold.ebi.ac.uk/



& APPLIED / PURE MATH
Math Word Problems, 
Theorem Proving, 
Guiding Conjectures, …

https://openai.com/research/solving-
math-word-problems

https://www.deepmind.com/blog/exploring-the-b
eauty-of-pure-mathematics-in-novel-ways



& HUMANITIES
e.g., Restoring Ancient Texts

https://ithaca.deepmind.com/



& CLIMATOLOGY
& ECOLOGY
& ECONOMICS
& GOVERNANCE
& LAW
& COMPUTING SCIENCE
& TRANSPORTATION
& MEDICINE
& ART
& DESIGN

Weather Nowcasting
Biodiversity Analysis
Learned Bartering
Fair Taxation Design
Legal Reasoning 
Human-level Coding
Self-driving Vehicles
Expert Diagnosis
2D Visuals Creation
3D Asset Creation



https://wevux.com/refik-anadol0049162/ 

IMMERSIVE ART INSTALLATIONS 
by Refik Anadol

https://wevux.com/refik-anadol0049162/


https://openai.com/research/solving-rubiks-cube & ROBOTICS

http://www.youtube.com/watch?v=jm-ihc7CASY


& MATERIAL SCIENCE
Millions of new materials 

discovered with deep learning

https://deepmind.google/discover/bl
og/millions-of-new-materials-discov
ered-with-deep-learning/

(2.2M new 
inorganic 
crystals)



& GASTRONOMY
AI Assisted Recipe Creation

https://ai.sony/blog/blog-009/



& TELECOM
Autonomous
stratospheric
balloons over
sub-saharan
Africa

https://x.company/
projects/loon/



https://arxiv.org/abs/2307.07924
https://github.com/OpenBMB/ChatDev

“This process 
enables them to 
automatically craft 
comprehensive 
software solutions 
that encompass 
source codes, 
environment 
dependencies, and 
user manuals.”

& SOFTWARE DEV
… companies!



https://github.com/OpenBMB/ChatDev

https://docs.google.com/file/d/1Tl9SwFK1ScOeyYuRxrxiM6FLNzS5S14X/preview


KEY POINT
All of the examples we saw are 

specialized AI tools
trained for specific things



Capabilities of Large 
Language Models

(e.g., ChatGPT, Bard, Gemini, 
Claude, PaLM 

LLaMA, Mistral) 



Joseph Weizenbaum (1966); 
https://en.wikipedia.org/wiki/ELIZA



The “small” …
Language models are already used on:
Cellphones, Smart Speakers, Translation, … 
… and they call businesses daily to find out 
opening hours, screen phone calls, staff 
help lines, and do chat-based tech support.



The “small” …
Language models are already used on:
Cellphones, Smart Speakers, Translation, … 
… and they call businesses daily to find out 
opening hours, screen phone calls, staff 
help lines, and do chat-based tech support.

Hi! What can I help 
you with today?



& the LARGE 

Massive Neural networks 
now trained on the 
sum-total of the 
internet, social media, 
YouTube, libraries, public 
databases, and/or 
private data

https://arxiv.org/pdf/1706.03762.pdf



Demystified
TL;DR: It is pretty 
much just that 
activity we did at the 
beginning… at a 
massive scale.

https://arxiv.org/pdf/1706.03762.pdf



Mystified

● Human-indistinguishable conversational AI 
agents with vast* knowledge**;

● Parameter count close to # of human synapses;

● Smaller versions now can run on a laptop.



Mystified

● Human-indistinguishable conversational AI 
agents with vast* knowledge**;

● Parameter count close to # of human synapses;

● Smaller versions now can run on a laptop.

* only about what they were trained on

** except they still make stuff 
     up all the time… just like we do



A Topical Example: OpenAI’s ChatGPT

Let’s look at one example that is on 
everyone’s mind thanks to Microsoft and 
OpenAI: ChatGPT (really GPT-3.5 and GPT-4) 

DeepMind’s Sparrow
Meta’s LLaMA
Google’s BARD, PaLM



OpenAI says:
“GPT-4 exhibits human-level performance on various 

professional and academic benchmarks, including 
passing a simulated bar exam with a score around 

the top 10% of test takers.”
OpenAI et al., 2023. https://arxiv.org/abs/2303.08774



Ted Chiang says:
“ChatGPT Is a Blurry JPEG of the Web.”

https://www.newyorker.com/tech/annals-of-technol
ogy/chatgpt-is-a-blurry-jpeg-of-the-web



OpenAI et al., 2023. https://arxiv.org/abs/2303.08774

Blurry 
JPEGs

are pretty
good at 
tests.







OpenAI et al., 2023. https://arxiv.org/abs/2303.08774



OpenAI et al., 2023. https://arxiv.org/abs/2303.08774

Also multilingual 
on professional 
and academic 

multiple-choice 
questions in 57 

subjects 



Microsoft says:
“GPT-4 can solve novel and difficult tasks that span mathematics, 

coding, vision, medicine, law, psychology and more, without 
needing any special prompting. [...] We believe that it could 

reasonably be viewed as an early (yet still incomplete) version of 
an artificial general intelligence (AGI) system.”

Bubek et al., 2023. https://arxiv.org/abs/2303.12712



Using other 
computer 
tools

Bubek et al., 2023. https://arxiv.org/abs/2303.12712



Discussing and 
explaining math 
solutions

Bubek et al., 2023. https://arxiv.org/abs/2303.12712



Creating a video game 
from a few design notes

Bubek et al., 2023. https://arxiv.org/abs/2303.12712



Creating
musical

arrangements

Bubek et al., 2023. https://arxiv.org/abs/2303.12712



Helping with plumbing

Bubek et al., 2023. https://arxiv.org/abs/2303.12712



Discussing 
human emotions

Bubek et al., 2023. https://arxiv.org/abs/2303.12712



creating and 
evaluating 
academic 

content

Bubek et al., 2023. https://arxiv.org/abs/2303.12712



Bubek et al., 2023. https://arxiv.org/abs/2303.12712



creating and evaluating multidisciplinary 
academic content

Bubek et al., 2023. https://arxiv.org/abs/2303.12712



creating and 
evaluating 
academic 

content

Bubek et al., 2023. https://arxiv.org/abs/2303.12712



Self-Automation: AutoGPT

“Auto-GPT is an experimental open-source application 
showcasing the capabilities of the GPT-4 language model. 

This program [...] chains together LLM ‘thoughts’, to 
autonomously achieve whatever goal you set.”

https://github.com/Significant-Gravitas/Auto-GPT



Self-Automation: AutoGPT
Including:

● Internet access;
● Long-term and short-term memory management;
● Access to popular websites and platforms;
● File storage;
● Extensibility with Plugins (e.g., other AI systems).

https://github.com/Significant-Gravitas/Auto-GPT



https://www.microsoft.com/en-us/research/group/autonomous-sys
tems-group-robotics/articles/chatgpt-for-robotics/

here is 
an aerial 

drone



What might AI and LLMs mean 
for work and education?



My recommendation:
Think of AI tools as amplifiers 
of a worker or student’s innate 

and learned abilities



… and as amplifiers 
of a teacher’s or manager’s innate and 

learned abilities



“... amplifying the ability to select or choose between 
one of many options amplifies intellect.“

Ashby, W.R., An Introduction to Cybernetics, 
Chapman and Hall, London, UK, 1956



Potential for Increased Access & Equity
● Extreme personalization of education and resources.
● Rapid decentralization of education and resources.
● Increased student control over their education.

Students can be provided with or proactively attain on their 
own what they uniquely need to succeed in their unique 
circumstances… 

… for any language and socioeconomic status.







https://sanctuary.ai/product/



A focus on meta-skills?



A focus on meta-skills?
● Search (asking and compositing the right questions);
● Tool aggregation,  information integration, decision processes;
● Verification and validation, creating truth-savvy students;

○ Evaluating data and information quality;
○ Managing disinformation.



Modified workplace / 
school knowledge and 

power dynamics?



Different paths from training
to knowledge utilization?



AI tools like LLMs are amplifiers 
of innate and learned abilities



DemoTime!

(lmsys.org)



Learning Objectives

1. Be aware of the capabilities of modern AI;

2. Be able to talk about and reflect on
Large Language Models (LLMs);

3. Be able to discuss the impact of AI and 
LLMs on the future of education and work.



Thank you, 
and questions!

And with thanks to Graeme Dowdell (EPSB) for many 
excellent discussions on these topics over the years…
even before AI and LLMs became mainstream cool.

LLMs

The Genie from Disney’s Aladdin


