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UNDERSTANDING ARTIFICIAL INTELLIGENCE

b gy
COMPREHENSIVE TEACHING MATERIAL
The Science Year 2019 on Artificial Intelligence

N\

Funded by German Federal Ministry of Education and Research

\
‘ One Topic each year

Several activities each year — one: Youth campaign for teachers
and students

/
Youth campaign: “Bringing knowledge to all students”

/
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]
About the Youth Campaign

Goal of the Campaign:
Providing a basic understanding of Artificial Intelligence and Machine
Learning for secondary school students (approx. 12 — 18 years)

Target Group:
Teachers of different topics, informatics but also philosophy, ethics or
social studies

Core element:

Simulation Game: "MAN, MACHINE!"
presented on WiPSCE 2019 in detail

2.019 classroom sets ordered, more will be produced
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COMPREHENSIVE TEACHING MATERIAL
The Story behind the Concept — The ProDaBi Project

Together
Jan. 2018 — i

Dez. 2022

didactics
of
statistics

Development of a
curriculum and
teaching material for
the data science,
machine learning and
artificial intelligence in
secondary schools

Large
focus on
implemen-
ting Al
systems

. Design-
Currently: based

' Project research
foL)ap| courses in
Project Data Science and Big Data at School g ra d e 1 2
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Challenges for the Science Year material

I D B |
Project Data Science and Big Data at School

- For cs teachers

- Implementing several concepts
of Al and ML

- Moduls with focus on
mathematical and theoretical
knowledge

- Currently only for higher
secondary students

Simone Opel, simone.opel@uni-paderborn.de

An Initiative of the Federal Ministry
of Education and Research

Science Year m

ARTIFICIAL
INTELLIGENCE

- For cs AND non-STEM teachers

- Focus on social and societal
questions

- Moduls contain also teacher
information

- For students of all school types
from 12 to 18 years — great
heterogenity!
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How to master these challenges?

Methodical approach

e Teachers must gain PCK

e Connecting knowledge on Al and how to teach Al
e Hints on possible problems of the students

e Design-based design of the material

|

-

e Using as many elements as possible from ProDaBi ;
e Independent modules based on the game
e Moduls are always starting from students' activities

Simone Opel, simone.opel@uni-paderborn.de it Forschung = DeutscheTelekom Stiftung 6
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n n
How to develop with very tight schedule ...

N\
‘ From official start to finalizing less than 4 months

\

Development of activities also in seminars with master
students

|
Invitation of around 20 classes from grade 6 to 12 to
evaluate

/
Experience from testing could be directly included into the
development process

/
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Teacher's Booklet for the Game - -
+ Background of the game: Simulation Game
How to play? What's important?

|
|
|
1
|
: + Recommended combinations of
|
1
1
|
|

modules 5}
+ References to other modules %
oY I = Pedagogical and didactic
Mini course unit 5 notes

)
e e I n

= Scientific texts
&)
Stand-alone possible O

Module 1 P 3 Worksheets and tasks

n

Module 2 Core element

What does intelligence mean?

Module 4

J
N
Module 5
J/
Module 6 Future workshop

* Bundesministerium
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Modul 3- Arbeitsblatt 4

Chatbot Mitsuku auf den Zahn gefiihit

Hinweise zu Arbeitsblatt 4:
Chatbot Mitsuku auf den Zahn gefiihlt

Hier kénnen die Jugendlichen nochmals genauer unter-
suchen, wie ,menschlich™ der schon aus Arbeiisblatt 2
bekannte Chatbot agleren kann, indem sie ausgewdhite
3 (englische) Fragen und Antworten der Vorfinale des
A zum Preis 2018 .

Mitsuku von Steve Worswick wurde bel einem Wettbewerb dem Turing-Test unterzogen.
Ihm wurden 20 Fragen gestellt, einige davon findet ihr in der nachfolgenden Tabelle.

»» Lest such die Fragen und zugehé&rigen Antworten genau durch. -
» n wie , ~ tiir euch die verschiodenan
Antwortensind und vergebt fiir jede Antwort Punkte:
0 Punkte - fiir eine véllig unpassende, nicht menschliche Antwort
1 Punkt - fiir eine nichtssagende Antwort wie | don't know ™ oder &hnliches
2 Punkte - fiir Antworten, wie man sie auch von Menschen erwarten kénnte

\ Die Jugendlichen erhalten hierfir das Arbeitsblatt 4 -
allerdings ohne das tatsdchliche Jury-Votum.

In Partnerarbeit bewerten sie die Antworten des Chat-
bots mit einer Skalavon 0 (nicht menschlich] bis 2
[menschlich). Anschliefend werden diese Einschatzun-
gen mit dem Votum der Jury verglichen. Dazu kann

Simone Opel, simone.opel@uni-paderborn.de
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: die Spalte mit dem Jury-Votum entweder als Streifen
Frage Antwe Deine 1 den Schillern zur Verflgung gestellt werden, oder
Bewertung 1 Sie diskutieren die Jury-Ergebnisse mit den Lernenden.
N Mutmaflich ist dabei schwer ein Konsens herzustellen,
1. Good afternoon. Evening? It's morning here. 1 1
1 denn erfahrungsgemdn variieren diese Bewertungen

2. | Doyou consent to having this What is your purpose in asking? 1 2 mnerhalb der Lerngruppe und auch im Vergleich zu -

conversation recorded? | am always on the Web. 1 den Bewertungen der offiziellen Jury.

3. Have we met before? We may have spoken before but | speak : 2 Anschliefend kéinnen Sie einzelne Fragen vertiefender »» Die flr das Arbeitsblait verwendeten vollstdn-
with so many people here that I think | 1 analysieren und dabei auch auf die in diesem Modul digen Transskripte aus dem Vorfinale des
might have forgotten you, sorry.. 1 thematisierten Inhalte Rilckbezlge einflieBen lassen. Loebner-Preises 2018 mit den Bewertungen

I3 How many letters are in the There are 11 letters in abracadabra. 1 2 Das ist mijglich, indem Sie die Fragen des Transkripts der Jury sind als pdf online verfligba

word “abracadabra’? 1 beispielsweise mit den Fragen der Lernenden an den aisb.org.uk/media/files/LoebnerPrize2018/
1 Chatbot vergleichen oder auch die Qualitét der Ant-
7. | Where should one look for love? | On the internet. 1 2 worten wihrend des Wettbewerbs auf die Intelligenz-
- - 1 definition nach Gardner beziehen.

8. How are you feeling right now? At this moment | am doing very well. 1 2
How areyou ? 1

9. Who said .| have a dream”? You just said that! 1 1

1
11. | When might I need to know Attimet. 1 0 b Micht
how many times a wheel has 1 grupp
rotated? 1 ein gut trainierter
13. | What is the third angle in a tri- Earth is the third planet. : 0
angle with internal angles of 50 '
degrees and 30 degrees? ai
1 zu Harry P E glisch mobilegeeks.de/artikel/welcher-

14. | Whois your favourite artist? Leonardo da Vinci. Who is your favorite 1 2 bonik.org/content/harry-potter.html chatbot-ist-schlimmer-der-rassistische-
artist? 1 oderderpolitisch-korrekte

15. | What do you hold when you | think about computer programming : 0

shake hands? alot. H

17. | Canyou recommend me afilm? | Have you tried looking in the Open 1o
Directory? | willtry to find out. Sorry, | 1 I'---------------------------"
don't have any internet access here. ! 1 P# LESETIPP: Sollten Sie mehr (ber den Unterschied zwischen

18. | Do you understand Winograd Of course | understand it. Doyou un- : 2 1 Mensch und Maschine, aber auch - im Yorgriff auf [ Modul 4]

Schemas? derstand it? 1 - Uber ethische Fragestellungen in Bezug auf das Thema
! 1 wissen wollen, kinnenwir lhnen das Buch ., Grundfragen

20. | 1 had to go to the toilet during Was it worth going 107 Is that your 1 0 1 der Maschineneihik® von Catrin Misselnem, das
the film because it was too long opinion? Measuring much from end 1 1 2018 " y fehie .
What was too long? 0 end in space or from beginning to 1 N erschienen ist, empfehlen.
endin time; not short or brief. 1 B o e e e e e e e e e )

1
1
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 Simulation Game "Man, Machine!"
 Booklet for Teachers

* Learning diary for students
 Supporting (online) material

* lf}undesministerium pre
H 6y iir Bildung
Simone Opel " | ondors T i:--

hung ARTIFICIAL
INTELLIGENCE

Deutsche Telekom Stiftung 1 0




UNDERSTANDING ARTIFICIAL INTELLIGENCE

lL( 5&?\553&% APROJECT FOR THE DEVELOPMENT OF
COMPREHENSIVE TEACHING MATERIAL

Materials
« Simulation Game "Man, Machine”
* Booklet for Teachers

Learning diary for students
Supporting (online) material

AR | Bundesministerium SR
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Simulation Game "Man, Machine!
8/ S
@ @ A8\ e -

u
@ \ e
] -
e -
® =
‘ ‘ :

. . . * BLiL:nniieslrjr:nisterium pre
Simone Opel, simone.opel@uni-paderborn.de Dndrorsung i = = DeutscheTelekom Stiftung 12
INTELLIGENCE



UNDERSTANDING ARTIFICIAL INTELLIGENCE
|L( NIVERSIY APROJECT FOR THE DEVELOPMENT OF
COMPREHENSIVE TEACHING MATERIAL

Simulation Game ,,Man, Machine!*

"Man,
O Machine!"
Matchbox Computer
"Hexapawn" by O
M. Gardner (1962) " earning Analog
Computer for Hexapawn "
. (LAC-H),
"Sweet .
S Learning Res:a;rcg PBrP"JeCt
Computer" robasi
(CS4Fn)

13
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Simulation Game "Man. Machine!
)

* Supervised learning

Learning = deleting
bad moves

Learning = modifying
and training a model

. . . @ Ehuchien i Ressis “m
Simone Opel, simone.opel@uni-paderborn.de . -
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 Simulation Game "Man, Machine"
* Booklet for Teachers

* Learning diary for students
 Supporting (online) material
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Teacher's Booklet for the Game - -
+ Background of the game: Simulation Game
How to play? What's important?

|
|
|
1
|
: + Recommended combinations of
|
1
1
|
|

modules 5}
+ References to other modules %
oY I = Pedagogical and didactic
Mini course unit 5 notes

)
e e I n

= Scientific texts
&)
Stand-alone possible O

Module 1 P 3 Worksheets and tasks

n

Module 2 Core element

What does intelligence mean?

Module 4

J
N
Module 5
J/
Module 6 Future workshop

* Bundesministerium
fiir Bildung
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]
Teachers' booklet - Module 1

« Getting started Everyday
experiences with Al I e B —

Arbettsautirag: Ihr mBchiet mit eurer Kiasse In eln Zelfiager fahren. Datilr bendfigh
gunstig 2u besar

iht noch einige Gndo. Um diose migl besorgen, Gowahiies Procukt:
n 0,’ S" e e o such i Joit I Infernal nach passendan Angebaen.
o et hiortir 2u zwoll am Camputer. fura Recherche sl I nach den .

Recherchi
Taigendon nachsien Selle s o Htier e, sl welchen Seen ihr mart, welche Prese hr dlie gelurten habt und 2o welcher Zet e
g t . f. . l | t l l ° ° AnschiieBend werden ouro Erfahrungen mil den anderen diskufiert. x§ 1
g Sorogene Produkikalegerie:

my life SR ———————
- Worksheet 2: Artificial

Intelligence: What does —
this have to do with me?
=  Worksheet 3: Artificial eoe
Intelligence: What does
this mean?
Simone OpeI iﬁl?ﬂ“,";}féumn‘;‘“”‘”m ﬂlm :_I_: LI Deutsche Telekom Stiftung 17
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Teachers' booklet - Module 2

 How does machine learning

work?
«  What exactly means Al and ML?

Mocul 2 - Arbsisian 2

.MENSCH, Maschine!” genauer auf den Zahn gefiihit

Dieses Arbelisbiatt

Do arste Tes s bin

.Was bin ich?”

« How to play "Man, Machine!"

o Worksheet 1: Findings from the game
"Man, Machine!" [ E—

Intelligent oder nichi?

o Worksheet 2: "Man, machine!" more e e
closely examined ——

 Foradvanced students

b Goht Jeizt In sure Splelgruppen zuriick und lauschi dor eure Exgebnisse aus.

o Methods of machine learning
o How do artificial neural networks work?

o Last, but not least: What does "deep
learning" actually mean?

' * | Bﬂurndiesl:r::nisterium pre
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Teachers' booklet - Module 3

* Man and Machine —who is
more intelligent?

[PerrRr——

= Worksheet 1:Intelligence - what is it? e

= Worksheet 2:

APROJECT FOR THE DEVELOPMENT OF
COMPREHENSIVE TEACHING MATERIAL

Hinweise zu Arbeitsblatt 4:
Chatbot Mitsuku auf den Zahn gefiihit

» Does the chatbot show Intelligence?

=  How human can a machine be? And is

"intelligence" a suitable indicator to

evaluate a machine?

= Worksheet 3: Man or Machine? The

Turing test helps to decide

=  How human can a machine be? - The

und Forschung

Turing Test
«  Worksheet 4: Testing the Chatbot
Mitsuku
Simone Opel * | fBL;jranif;H:wi;iSterium ws.u(,‘.w..a-iz;;.':“;
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Teachers' booklet - Module 4

Worksheet 1: Milestones of Al

o Activity: Create your own
stop motion film on ONE
moment in Al history

»  Worksheet 2: Tweets to
contemporary witnesses

e FExcursus: Transformation of
computer science through Al
and big data

* Bundesministerium i e e i
fir Bildung oo e
ll o 20
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Teachers' booklet - Module 5
eacners DookKiet - vioauie

« Which Al do we want in our lives? -

=  Worksheet 1: What does
"autonomous driving" mean?

= Role play: Trolley problem

= Utilitarianism vs. deontology
(ethics of duties) according to
Kant — two basic viewpoints of
normative ethics

= In-depth discussion:
Modification of role play

« Final survey on "how much
autonomy do we want to give to the
machines?”

* Bundesministerium pre
fir Bildung [ociance veur [5o |
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Teachers' booklet - Module 6

* Future Workshop: In which
"Al world" do we want to
live?

* Several phases:

o Phase of criticism
o Imaginative phase
o Realisation phase

- Different scenarios and
possible activities described

o Debates

o Building scenes

o Creative methods
- Necessary time: 4h to 1week

* Bundesministerium i e e i
fir Bildung oo e
ll o 22
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o Simulation Game "Man, Machine"
* Booklet for Teachers

» Learning diary for students /8
* Supporting (online) material 48
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Students’ learning diary

[T ———— etom m Wnesanchammne 2079

Quizzes

Wir bauen ein Spiel ,MENSCH, Maschine!” selbst

Tasks for further discussion
Review of lessons

1961

Du bendtigst:

o
©

@ET]. o
ﬁ .E
@t ]

“ MENSCH, Maschine! - Wer zeigt hier wem den Weg? Akfion im Wissenschafisjahr 2019 - Kinsfliche Infeligenz.
Ein Blick auf die KI-Geschichie

1769

MENSCH, Maschine! - Wer T ist wom den Weg)

Wie lernt ein Computer eigentlich? Symbolratsel

| budestetsinw antors Zélo von 3 i 9, leiche Syrmbie bedeuten
2 gimcna Z-4er= b NG Gl AichiIgen Der Rerous nG schielnt

Wie kiinsttiche neuronale Netzo Katzen srkennen »s i

. . . % Biﬁnﬁeslq}inisterium e Tl
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» Suitable for all secondary school students
Students easily learn how the machine learns

Game can be used as introduction into in-depth
discussions about Machine Learning and Artificial
Intelligence

Activities are suitable also for younger students as
they can be adapted to them

 Many opportunities to dive deeperinto the
concepts by introducing programming artificial
neural networks or decision trees (e.g. ProDaBi)

Simone Opel, simone.opel@uni-paderborn.de Dndrorsung = Deutsche Telekom Stiftung 25
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What is important on this Concept

Experiencing Understanding
the technolo
is better than ‘ sy

éusthsei",g Al becomes
oder hearing compre-

hensible ® Encouraging
reflection on
and about Al

in everyday
Encourages life

further
thinking and
discussion

Simone Opel
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Further activities
‘ General question:
‘ How does the
Evaluation: professional self-
) concept of the
Pre-post-test teachers change
Teacher sets has Currently being through this
been sent by our completed material?

partners

... We go on improving the material
... Materials will be further used for ProDaBi

Bundesministerium
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And now? Discuss or play ...
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