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HiPerCog group
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Outline
1. AI in Education (AIEd)

2. Learning in humans and machines

3. Solving games and teaching humans

4. AIEd for hybrid intelligence: “Digital Aristotle”

5. Study of computational thinking & chatGPT
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 “The aim of AI is to give concrete form to ideas about thinking 

that previously might have seemed … metaphysical” 
− (Papert, 1980)

 “We started with a big ‘cosmic question’: Can we make a 
machine to rival human intelligence?  Can we make a machine 
so we can understand intelligence in general? But AI was a 
victim of its own worldly success. People discovered you could 
make … robots do accounting!” 
− (Papert, 2002)

Seymour Papert, 1928 - 2016
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Learning in humans and machines
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What is learning?

 what 
do 
you 
think 
learning 
is? 
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What is learning…in humans?
 “Learning is a relatively enduring change in behavior

resulting from experience” 

(Gazzaniga, et al, 3rd ed.)
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What is learning…in humans?

(Illeris, 2018)
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What is learning…in machines?
 “Learning is a special form of dimensionality reduction...to 

create new features that didn’t exist before” 

(Foerster, 2020)
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E.g. neural nets

What is learning…in machines?
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E.g. Reinforcement learning

What is learning…in machines?
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What is learning...in organisms?
 “any process that in living organisms leads to permanent 

capacity change and which is not solely due 
to...maturation” 

(Illeris, 2018, p-7)
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What is learning...in organisms?
 Hebbian:

− “Fire together, 
wire together”

 Pre-modulatory:
− Fire together, 

inspire together?
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Solving games & teaching humans
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AI playing games

Silver, et al (2016). Mastering the game of Go with 
deep neural networks and tree search. Nature
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Monte Carlo Tree Search

Repeat many times
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How to study humans learning from AI?
 Estimate the distance between human and AI decision quality

− Move by move

 Track this measure to estimate human learning
− Game by game

 Study South Korean Go players on mandatory military service
− No internet = a natural experiment
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• AlphaGo shows only AI actions

• Open-source AI programs (Leela 
Zero) show AI reasoning process
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Study 1 results
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Study 1 results
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Study 2 results

Decision quality 
index

Novelty 
index
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AIEd for hybrid intelligence
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 343 B.C.
− Aristotle & Alexander

Image credit: Charles Laplante (1837–1903) via wikipedia

 Teaching model 
− Universal knowledge (UK)
− Intimate relationship (IR)

 A&A = UK + IR
− Optimise learning potential
− Possible with AI!

Digital 
Aristotle

!



− Universal knowledge (UK)
− Intimate relationship (IR)

Intelligent Tutor
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1)Teacher (pedagogue)

2)Learner (constructivism)

3)Peers (social constructivism)

Other learning models
AI ‘profiles’ for teachers/students
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Computational thinking with chatGPT
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Computational thinking with chatGPT
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Computational thinking with chatGPT
 ‘Classroom’ study, n = 9 (5 f, 4m; age 30-40, mean 33)
 Guided-interaction design, exploratory analysis
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Computational thinking behaviour?
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Computational thinking self-report scale
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• AI plays a key role in the next generation of education

• But so does cognitive science, educational psychology, etc.

• We must safeguard human-AI interaction by understanding it

• Thank You!

Implications of AIEd - conclusions
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