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Von der Idee zur erfolgreichen Marktumsetzung
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Natural vs. Artificial Perception

Figure 1: Dimensions of perception (1) Text (2) Picture (3) Video (4)
Sensomotoric (Heiden and Oberlercher 2018) extended with Artificial Intelligence

for logical reasoning

Figure 2: *

*https://svgsilh.com/de/image/2518989.html 17.11.2018
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Generalized Montessori Principle 1

Generalized Montessori Principle

Take some disciplinary regularity e.g. laws of mathemat-
ics, physics or of any discipline and combine the core of
the law in a material that contains the law available to
different perception channels according to Figure 1 (on p.
8).

Figure 3: Biocybernetics feedback cycle

B. Heiden & B. Tonino-Heiden Children Philosophy Artificial Intelligence (AI) Teaching9.11.2019 14h30-15h00 9 / 35



Children
Philosophy

Artificial
Intelligence

(AI) Teaching

B. Heiden &
B.

Tonino-Heiden

Introduction

Content

Introduction

Exercise
Family
Resemblances

Logic
Constructions
Set (LCS)

Logic Railway

Logic Tree

Logic City

PROLOG Im-
plementation

Prolog Terms

Latent Sentences

Summary and
Outlook

Literature

Introduction

Generalized Montessori Principle 2 - Deduction

THEORETIC FRAMEWORK

(0) Framework of System Theory
(Lunze 2008), Perception
Theory, Montessori Pedagogic
(Montessori 2007, Montessori
1967), 5th Main Sentence of
Thermodynamics (Heiden and
Leitner 2018, Information
Theory - language

(1) Sensory perception channels
speak with each other
(translation)

(2) New rules can be observerd by
practical implementation (using
senses) - conclude

(3) Compression of information by
means of generalization rules →
semantic density forming -
understand

(compare Figure 1 o.p. 8)

perception channels

new learning material

Generalized Montessori Principle
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What is Artificial Intelligence (AI) ?

1 Knowledge

2 Query
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Part 1
Exercise Family Resemblances
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Exercise Family Resemblances

Figure 4: Knowledge Base - Pixie novel from Lipman 1981, Lipman and Sharp
1984
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Rules in Prolog

Figure 5: Rules - a form of sentences or knowledge

B. Heiden & B. Tonino-Heiden Children Philosophy Artificial Intelligence (AI) Teaching9.11.2019 14h30-15h00 14 / 35



Children
Philosophy

Artificial
Intelligence

(AI) Teaching

B. Heiden &
B.

Tonino-Heiden

Introduction

Content

Introduction

Exercise
Family
Resemblances

Logic
Constructions
Set (LCS)

Logic Railway

Logic Tree

Logic City

PROLOG Im-
plementation

Prolog Terms

Latent Sentences

Summary and
Outlook

Literature

Exercise Family Resemblances

Family - Diagram

Figure 6: Pixie - Family Diagram
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Exercise Family Resemblances

Queries in Prolog

Figure 7: Rules - a form of sentences or knowledge
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Part 2
Logic Constructions Set (LCS)
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Logic Constructions Set (LCS)

Logic Construction Set (LCS)

1 Logic Railway

2 Logic Tree

3 Logic City
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Logic Constructions Set (LCS) Logic Railway

Logic Railway I

Figure 8: Logic Railway
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Logic Constructions Set (LCS) Logic Railway

Logic Railway II

Figure 9: Fig.2 Logic Railway
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Logic Constructions Set (LCS) Logic Railway

Logic Railway III

Figure 10: Fig.3 Logic Railway - SWI-Prolog Editor
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Logic Constructions Set (LCS) Logic Tree

Logic Tree

Figure 11: Logic Tree
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Logic Constructions Set (LCS) Logic City

Logic City

Figure 12: Logic City
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Part 3
PROLOG Implementation
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Prolog Terms

Figure 13: Prolog Terms
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Latent Sentences

The latent sentences are the implicit premises, that have also
to be formulated as sentences. These are as a part of all, for
premises P5-30:

%P5,P6 is the mother of(A mother,A child):-
is the son of(A child,A mother, ).
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PROLOG Implementation Latent Sentences

The Rules

Figure 14: The Rules
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PROLOG Implementation Latent Sentences

Queries

Figure 15: Queries
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PROLOG Implementation Latent Sentences

Queries

Figure 16: Queries
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Summary and Outlook
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Summary and Outlook I

• Introduction of a new Montessori Material according to
the generalized Montessori Principle according to Heiden
2018 → Logik wird damit ’begreifbar’. (Locic can by
’handled’ - i.e. operated by ’hands’)
• Logical Train
• Logical Tree
• Logical City

• Combination of Children Philosophy and Artificial
Intelligence (AI)
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Summary and Outlook II

• This is an application of a machine for extended logical
reasoning to improve the ability of reasoning and to give
the possibility to interact with logical machines and
material playfully.

• → Hence it is an intrinsic socratic instrument of two sided
communication or dialoguing in a human extended
environment.
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Summary and Outlook

Thank you cordially for your attention!

FH-Prof. Mag. DI Dr. Bernhard Heiden1, MBA & Mag.
Bianca Tonino-Heiden

1Professor for Production Engineering

E-Mail: b.heiden@fh-kaernten.at
PS.: The presentation can later also be found at:
http://www.dr-heiden.com/Vortraege.htm
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Literature I

Heiden, Bernhard and Ulrich Leitner (2018). “Additive
Manufacturing – a system theoretic approach”. In: ICAT
2018, Maribor. Ed. by Igor Drstvenšek. 10.-11. Oct.
Ljubljana: Interesansa - zavod, pp. 136–139. isbn:
978-961-288-789-6 (cit. on p. 10).

Heiden, Bernhard and Hannes Oberlercher (2018). “From
Continuous Fiber Composite 3D-Printing to Video
Enhanced Learning Applications (VELA)”. In: Addit 2018,
Steyr, Austria. 27.-28. Sept. 2018 (cit. on p. 8).

Lipman, Matthew (1981). Pixie. Upper Montclair, N.J. 07043:
Institute for The Advancement of Philosophy for Children,
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iapcsummerworkshop2016/iapc-curriculum (cit. on
p. 13).

B. Heiden & B. Tonino-Heiden Children Philosophy Artificial Intelligence (AI) Teaching9.11.2019 14h30-15h00 34 / 35

https://sites.google.com/site/iapcsummerworkshop2016/iapc-curriculum
https://sites.google.com/site/iapcsummerworkshop2016/iapc-curriculum


Children
Philosophy

Artificial
Intelligence

(AI) Teaching

B. Heiden &
B.

Tonino-Heiden

Introduction

Content

Introduction

Exercise
Family
Resemblances

Logic
Constructions
Set (LCS)

Logic Railway

Logic Tree

Logic City

PROLOG Im-
plementation

Prolog Terms

Latent Sentences

Summary and
Outlook

Literature

Summary and Outlook

Literature II

Lipman, Matthew and Ann Margaret Sharp (1984). Looking for
Meaning: Instructional Manual to Accompany Pixie.
University Press of America. 518 pp. isbn: 978-0819138293.
url: https://sites.google.com/site/
iapcsummerworkshop2016/iapc-curriculum---

manuals (cit. on p. 13).
Lunze, Jan (2008). Automatisierungstechnik. 2nd ed.

Oldenburg Verlag, München. isbn: 978-3-486-58061-7
(cit. on p. 10).

Montessori, Maria (1967). Grundgedanken der Montessori
Pädagogik. Ed. by Paul Oswald and Günter Schulz-Benesch.
Herder, Freiburg, Basel, and Wien (cit. on p. 10).

— (2007). Die Entdeckung des Kindes Taschenbuch. Ed. by
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(cit. on p. 10).
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