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Approaches to
Artificial Intelligenct
in School Education




What expects you?

* Introductory Remarks
* Whatis it all about?

* From Deep Learning to Al

* Al in a Wider Context
 Remarks on Al-History
* Current Initiatives in K-12 Education
* Interdisciplinarity
* Implications and Outlook



Al-Education in Schools
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Artificial Intelligence

Machine Learning

Deep Learning A subset of Al that ANV technique that
enables computers
‘to mimic human
intelligence, using
logic, if-then rules,
decision trees, and
machine learning
(includingdeep
learning)

The subset of machine learning includes abstruse
composed of algorithms that permit statistical techniques
software to train itself to perform tasks, 'thatenable machines
like speech and image recognition, by to improve at tasks
exposing multilayered neural networksto ~ with experience. The
vast amounts of data, category includes
deep learning




Data Science

- based on strict analytical evidence
+ deals with structured & unstructured data
- includes various data operations
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Artificial Intelligence

« imparts human intellect to machines

J4
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« uses logic and decision trees
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- includes machine learning
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Machine Learning

« subset of Al
+» uses statistical models

—

« machines improve with experience




Linguistics Vision

Language Robotics
synthesis

Sensor Planning

Machine learning

Data science
Support
vector Data
machines KNN Text preparation
mining
Statistics

Decision Bayesian Process

trees learning Time series N mining
: | n
forecasting Visualizatio

Deep _ Processing
learning Recommendation paradigms

engines

Experimentation

- )
Wimore s}'out Al, 2019
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DATA - ONE BUILDING BLOCK OF Al

(besides COMPUTING POWER and advanced ALGORITHMS based on advanced MATHMATICS)
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Al‘s HISTORY of expectations ... and ...

Popularity *  1950s-1960s: First Al boom - the
age of reasoning, prototype Al
developed

* 1970s: Al winter |

*  1980s-1990s: Second Al boom: the
age of Knowledge representation
(appearance of expert systems
capable of reproducing human
decision-making)

*  1990s: Al winter ||

* 1997: Deep Blue beats Gary
Kasparov

Al winter Il

*  2006: University of Toronto
develops Deep Learning

* 2011: IBM’s Watson won Jeopardy

* 2016: Go software based on Deep
Learning beats world’s champions
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Al winter |
|
|
'

1950 1956 1974 1980 1987 1993 Time

Source: https://venturebeat.com/category/ai/



Borland's Turbo Prolog, the natural
mtmducnon to Artiticial Intelligence

othing says Antificial
Intelligence has 10
be complic :(LJ aca

Knowledge base
acquisition facility

User interface

Knowledge base

Turbo Prolog Features:
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Tutreta Bordand's new Turbo Profog == Ty lleab: mother(X,Y)
nen"Dmitri'). ¥=Ludmila, Y=Galina
woman{"Ludmila").
wonan{"Galina").
woman{"fAgata').
wonan{'"finna'").

F echenberg F
Was ist Informatik?
Eine aligemeinverstindlic wonan("Rosa").
Einfihrung mother("Ludnila","Galina')

AINhe ”Neu ronal nother("Ludnila", "Alecsei').
rmL}un‘("ﬂg;.tl,-.t","Ludrli1.|").
mother("Agata", "Rosa").
networks mother("fgata’ ' "Se rgei').
mother("fAnna", "Vitali").
father("Dnitri","Vitali")

a re doo m ed father("Nicolai”, "Ludnila").

Inference engine

Peter R

Message

to failure ...“ CALL:  mother(_, )

Load WORK.PRO RETURN: "nothu("Ludmla ,"Galina'™
Compiling WORK.PRO REDO: mothen(_, )
mothey

F2-8ave F3-Load F6-8witch F9-Compile Alt-R-Exit
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Descartes: Distinction between “machines

‘ﬁ’.& ,ﬁf\ g SR

ﬁt‘w@"@ H:@ learn about performing one specific task”,
and “machines learn to be able to adapt to
any job”.

->Specialized and General Al.

I'm not a robot

rrype the text

Pt wwas

C a3 @O

Hello, I am Eliza.

I am afraid.

How long have you been afraid?
Since midterms.

Tell me mMOre. ..

I am afraid that I will fail
my course.

> Do you enjoy being afraid that
you will fail your course?

*Y 2V %Y







Current Al Approaches/Projects in Schools

e T e

Algorithm

Output

-
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Al Unplugged

Classification with Decision
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Trees - The Good-Monkey-Bad-Monkey
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X £ | Game
#deeplearning - Recognition of

'} S 9 . A8 0
& M 3 A
e , "s R | images with Neural Networks
' pOa | Reinforcement Learning -
“Beat the Crocodile” & Back to the Roots -

j 1
O l ]_I Crocodile Chess and Classic Al
i “And oh! | am glad that nobody

knew I'm a computer!” - The Turing Test




Current Al Approaches/Projects in Schools

Module 1

Introduction - students’
everyday experiences with Al

UNDERSTANDING ARTIFICIAL INTELLIGENCE

A PROJECT FOR THE DEVELOPMENT OF
COMPREHENSIVE TEACHING MATERIAL

Module 2

How does Machine Learning
work?

Module 3

What's the difference between
man and machine?

Materials Module 4
* Simulation Game "Man, Machine!" Historical Overview of the
» Booklet for Teachers

* Learning diary for students X
 Supporting (online) material

Germany (Paderborn)

Development of Artificial
Intelligence

Module 5
The distribution of roles of
man and machine - ethical and
societal aspects

Module 6

In which Al world do we want
to live?




School-Textbooks for Al?,

but where ???

New textbook Jontent catalogue system

Old textbookJlontent catalogue system

Unit 1 recognizes artificial intelligence

1.1 Artificial intelligence around you

1.2 The main drivers of artificial intelligence
Unit 2 Intelligent Robot Preliminary

2.1 Recognize and build intelligent robots
2.2 Sensory and control of the robot

2.3 Let the robot car drive intelligently

2.4 Realizing the Obstacle Avoidance of Robot

Cars

2.5 Realize remote interaction and control of
robot car

Unit 3
3.1 Smart Home and Life

3.2 Smart Home Green Lighting

3.3 Smart home audio and air conditioning

Simple Smart Home System

3.4 Simple smart home scene mode

3.5 Intelligent Robot Manager

Unit 4 Artificial Intelligence Core Technology
4.1 Machine Learning and Its Applications
4.2 Understanding Artificial Neural Networks
Unit 5 The future of artificial intelligence

5.1 The development direction of artificial
intelligence

5.2 Potential value of artificial intelligence

5.3 Artificial Intelligence challenges the legal
system and ethics

Chapter 1 Getting to know artificial intelligence
1.1 What is artificial intelligence?

1.2 What can artificial intelligence do for us?

[ &g Artificial Intelligence

2.1 Understanding Prolog
2.2 Using Prolog

Artificial Intelligen
Repres

Panguage Chapter I11
: FWwiedge by Computer

3.1 Knﬁwledgt and its type

3.2 Introduction to Knowledge Representation
3.3 Common methods of knowledge

representation
Chapter IV

ng Computer Reasoni
an expert system?
s the expert system work?

Lhaplr:r 5 Solving
5.1 Problems that can be solved by searching
5.2 Blind search

3 Heuristic search
Chapter VI Development and Future of
Artificial Intelligence
6.1 Development of artificial intelligence
6.2 The future of artificial intelligence



ition and Production

traffic lights

If there are none, click skip




Neuron
Science

interdisciplinary

Computer
Science

Sociology

is highly

Al



Concluding Remarks

Pedagogical/didactics considerations
[breadth and depth of a wide field]

e Approach from a social and philosophical standpoint

(talking and reasoning about Al)

* Dealing with Al by a conscious awareness of Al applications on a

phenomenological level (knowing about Al)

* Applying Al through a grey box models, requiring a basic knowledge

of its key concepts (applying Al)

e Putting the mathematical, statistical and computational perspective

into the foreground (constructing Al)



Al has the potential to extend and enrich
computing in schools.

But there is still a long way to go and to find the
right approaches and reasonable levels and
requirements for the particular age-groups.

teacher trainers who are able to incorporate this
important and prospective field into general,
specific and vocational education.
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DON‘T PANIC ABOUT THE FUTURE OF Al —JUST TEACH IT.
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https://futureoflife.org/background/benefits-risks-of-artificial-intelligence




