Educating Machines
e ——— Prof. Dr. Tobias Kohn
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& Does it work?

Is Al the solution?



UNDERSTANDING LEARNING



What is
learning?

Invisible

Not measurable




Behaviourism

Stimulus
— response

Input
(— processing)
— output

Organisms as
machines




Behaviourism

Learning:

Conditioning /
reinforcement

Fire together
Wire together




Neurons

Stimuli
(— threshold)
— response

Atoms of
thinking?



Neurons

Learning:

Change
connections

Adjust parameters




Learning
Mechanical
in nature

We can simulate
neurons

Build/copy it
to understand




Learning
We can model /
simulate learning

We can educate
machines

Machine
learning




Thinking
Do machines built
of neurons think?

Are machines
intelligent?

Are machines
conscious?




Thinking
Turing:
Wrong question!

Can submarines
swim?

Test observable
behaviour only!




Learning

Model is wrong!
(Still useful)

Al requires huge
amounts of data,
humans do not



Learning

Vygotsky:
a social activity!

Personal growth

We learn from
meaning, not data







UNDERSTANDING Al



The greatest challenge of the 20" century




A clever solution



The carrier of dreams, hopes and fears



The dream of Auto-Mobility






What is intelligence?



Beware of pedestrians



Ethics: the «Trolley-Problem»



Solution: remove unpredictable elements
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Spherical chickens in a vacuum



We cannot teach machines to be ethical




UNDERSTANDING EDUCATION



The Humanistic Aim

Growth of the character

Meaningful interaction with the
world




The Humanistic Aim

Growth of the character

Meaningful interaction with the
world

Al is irrelevant




The Humanistic Aim

Growth of the character

Meaningful interaction with the
world

Education that has value,
has value irrespective of
tools




The Utilitarian Aim

Job opportunities

Economic/societal utility




The Utilitarian Aim

Job opportunities

Economic/societal utility

Al is an important tool

Is it really, though?




The Utilitarian Aim

Job opportunities

Economic/societal utility

Universities as job-training centres?




Motivation: Why Are Students Learning?






A Social Context

Be part of community

Follow role-models




A Social Context

Be part of community

Follow role-models

Al must not replace
crucial human interaction




ficate / Diploma

| ).




Getting a Diploma

Learning to the test

Trajectory of success




Getting a Diploma

Learning to the test

Trajectory of success

May be fully automated

however. . .




Certification: Chain of Trust

Problem: The test-passing can also be fully automated!




THE CHALLENGES AHEAD



Anthropomorphisation is a two-way street



ines with Al

Building teaching mach



Teaching about Al machines



Education is a social activity!



