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Overview Eo o000

Interdisciplinarity as an Approach of Unifying Science
1. Methodology
2. Praxis
» Practical Technical Education and Children Philosopy
» Generalized Montessori Principle
* Tulip Mathematics
3. Conclusion and Outlook

Heiden B. (2018) Interdisciplinarity as an Approach of Unifying Science - Universal Methodology, Practical
Technical Education and Children Philosophy Implications, Internationaler Kongress fur Kinderphilosophie, Page 6
Pluralismus und interdisziplinare Perspektiven, 15.-18. November 2018, Graz, Osterreich
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(1) General Methodology of Interdisciplinarity 8

Abstraction level | Application level .
, ; -~ 5t Main

Sentence of

ENERGY El, E2, E3-virtual - T e
representation Bl B2 El A E2—E12 E12—E3 dynamics*

Reality Mirror Plane

:

Fig. 1:IInterdiscip|inary methodology and theoretic framework of evolution

[

*[HeB18b]

Heiden B. (2018) Interdisciplinarity as an Approach of Unifying Science - Universal Methodology, Practical
Technical Education and Children Philosophy Implications, Internationaler Kongress fur Kinderphilosophie, Page 7
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(1) Evolutionary Extension of Thermodynamics (1) §3 oo

4th Main Sentence of Thermodynamics:

Energy Forms have different orders:
- more ordered Energy Forms can more
broadly be used

*[HeB18b]

S(dEi+1)<S(dEj) 1: 1...n

Fig. 2: 4" Main Sentence of Thermodynamics*

B. (2018) In d ciplin y App ch f fyg ce-Un II\/I hdlgy
Educatio d Chi Id hI sophy mpI ns, Intemationaer Ko g s fur Kinde phI ph Page 8
I alismus u d erdisziplin p ektiv 15.-18. November 2018, Graz
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(1) Evolutionary Extension of Thermodynamics §:° E.s L

5t Main Sentence of Thermodynamics:

Increased Structured Application of Energy

Ordering Process itself (can) increase Order

- more ordered Energy Forms are built from
less ordered Forms successively

S(dE+1)J < S(AEi).J; i 1...n

Fig. 3: 5" Main Sentence of Thermodynamics*

*[HeB18b]

Heiden B. (20 ) d ciplin App ch f fyg ce-Un IM hd\gy
ical E d Ch Id hI sophy mpl ns, Intemanona g s fur d ph\ ph

I alis d erdisziplin p ektiv 15.-18. November2018 Graz
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(1) Markov Chains s:o ¢ 8 knnien

->Markov Chain*: Each state has a certain
probability to transit to a next state

- All natural processes can be regarded as Markov
Chains

- Order can be regarded as long term connection
- long in space
- long in time

- long term trajectory

* see also [WuGO00]

B. (2018) In d ciplin y App hf fyg ce-Un II\/I hdlgy

Educatio d Chi Id hI sophy mpI ns, Intemationaer Ko g s fur Kinde phI ph Page 10
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(1) Implications E:. E'E KARNTEN

- Interdisciplinarity = leads to democratisation

— Education =2 leads to democratisation

— Democracy can lead to higher order
and empowerment of children

iden B. (201 8) d ciplin y App ch f fy g Sci e -Un Il\/| hdlgy

Technical Edu d Chi Id hI sophy mpI ns, Intematlona er Ko g s fur Kinde phI ph Page 11
I alismus u d erdisziplin p ektiv 15.-18. November 2018,Ga Ost
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(1) Semantic Density 3

Several information channels are
representing the same information
differently
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(1) Natural vs. Artificial Perception sc° 208

artificial
Perception

Y

3 Instruments
2/ Augmented Reality
(3) Mixed Reality

©

Fig. 2 Dimensions of perception eg. (1) Text (2) Picture (3) Video (4) Sensomotoric
(Heiden and Oberlercher|2018)

natural
Perception

Y

[FeS17]

Bildquelle: https://svgsilh.com/de/image/2518989.html| 17.11.2018

Heiden B. (2018) Interdisciplinarity as an Approach of Unifying Science - Universal Methodology, Practical
Technical Education and Children Philosophy Implications, Internationaler Kongress fur Kinderphilosophie,
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(2) Application 1 — Technical Education - Generalized ¢ee o ‘e <iinien
Montessori Principle — Hypocycloid-Learning Material ¢° @°¢

Abbildung 26: Abrollen des Hypozykloiden Kreises (Eigene Darstellung)

[FeS17]

Heiden B. (2018) Interdisciplinarity as an Approach of Unifying Science - Universal Methodology, Practical
Technical Education and Children Philosophy Implications, Internationaler Kongress fur Kinderphilosophie, Page 14
Pluralismus und interdisziplinare Perspektiven, 15.-18. November 2018, Graz, Osterreich



(2) Application 1 - Mathematical Modeling ege ¢ ¢ kinn
L ® o

- Epryhcoide — - "
.‘ -\l 'F
~ Y o — .
el - \,,,,~ .
{ -2
> -
§ Vas le o

Abbildung 28: Gewohnliche Epizykloide (Eigene Darstellung mit GeoGebra)

[FeS17]

Heiden B. (2018) Interdisciplinarity as an Approach of Unifying Science - Universal Methodology, Practical
Technical Education and Children Philosophy Implications, Internationaler Kongress fur Kinderphilosophie, Page 15
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(2) Application 1 - Productionprocess (MAKING)
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Epilog Zing Laser Cutter

e =

Al
i

Abbildung 41: Parameter Einstellung

[FeS17]
Abbildung 14:  Zing Lasercutter Vorderseite [Eigene Darstellung]

Heiden B. (2018) Interdisciplinarity as an Approach of Unifying Science - Universal Methodology, Practical
Technical Education and Children Philosophy Implications, Internationaler Kongress fur Kinderphilosophie, Page 16
Pluralismus und interdisziplinare Perspektiven, 15.-18. November 2018, Graz, Osterreich



(2) Application 1 - Product E:. E‘E

4.1.1.3Kooperative Spirograph
Der kooperative Spirograph basiert auf den Hypozykloiden und Epizykloiden.
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[FeS17]
Abbildung 52: Kooperativer Spirograph mit Lasercutter geschneidert
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(2) Application 1 - Possible Results of Learnings ege &8k
» o o

[FeS17]

Réader fUr den Spirograph (Eigene Darstellung)

Hier sind ein paar Beispiele der Sprographen-Muster.
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Abbildung 54:  Sprrograph mit Rad 5 und Rad 4 [Egene Darstellung]
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(2) Application 1 - Testphase 53. 5'5

Abbildung 67: ErklGuterungen Uben den kooperafiven Spirographen (Eigene
Darstellung)

[FeS17]
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(2) Application 1 - School Test 53. E'E

Abbildung 5%:  Zeichnen mit dem Spirograph und gegenseitiges Helfen im
Sunrise Kindergaten(a) (Eigene Darstellung)

[FeS17]

Heiden B. (2018) Interdisciplinarity as an Approach of Unifying Science - Universal Methodology, Practical
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(2) Application 1 — Childrens Results 1 000 ® ® KARNTEN
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Abbildung 77: Fertige Zeichnung mit dem Spirographen in der Motessori-
Schule(Stern) (Eigene Darstellung)
Abbildung 78: Fertige Zeichnung mit dem Spirographen in der Motessori-
Schule(Parallelogramm) (Eigene Darstellung)

[FeS17]
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(2) Application 1 — Childrens Results 2 000 ® ® KARNTEN
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[FeS17]
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(2) Application 1 - Practical Learning Process ege & ¢ irnien
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[FeS17
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(2) Application 2 - Generalized Montessori Principle  $3° 8e8 “**™"

Tuke some disciplinary regularity e.g. laws, of mathematics, physics or of any dis-
cipline, and combine the core of the law in a material that contains the law available
to different perception channels according to Fig.

Material

-

Y L.
Perception Action

N

Fig. 3 Biocybernetics feedback cycle

Heiden B. (2018) Interdisciplinarity as an Approach of Unifying Science - Universal Methodology, Practical
Technical Education and Children Philosophy Implications, Internationaler Kongress fur Kinderphilosophie, Page 24
Pluralismus und interdisziplinare Perspektiven, 15.-18. November 2018, Graz, Osterreich
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(2) Application 2 - Generalized Montessori Principle oo eee

THEORETIC FRAMEWORK:

- (0) Framework of System-Theory [Lul08],
Perception theory, Montessori Pedagogic
[MoM67], [MoMO7], 5th Main Sentence

artificial Thermodynamics [HeB18b], Information Theory
Perception / - (1) Sensory Perception channels ,,speak”
g with each other (translation)
1 I = (2) New rules can be observerd by practical
< | (2) nstruments implementation (using senses)

2 |\ Augmented Reality P ) g _
T a @ Mixed Reality - (3) Compression of information by means of
292 | generalization rules = semantic density
o |4 :
ca | forming

Fig. 2 Dimensions of perception eg. (1) Text (2) Picture (3) Video (4) Sensomotoric
(Heiden and Oberlercher 2018) x

*Figure according to [HeB18a]

Heiden B. (2018) Interdisciplinarity as an Approach of Unifying Science - Universal Methodology, Practical
Technical Education and Children Philosophy Implications, Internationaler Kongress fur Kinderphilosophie, Page 25
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(2) Application 3 - Tulip Mathematics sc° 208

« Example: 789*789

Heiden B. (2018) Interdisciplinarity as an Approach of Unifying Science - Universal Methodology, Practical
Technical Education and Children Philosophy Implications, Internationaler Kongress fur Kinderphilosophie, Page 26
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(2) Application 3 - Tulip Mathematics 3e° Se8 M
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(2) Application 3 - Tulip Mathematics sc° 208

of 7

°®

S

71 8 789.
6

(S
6 472
2

31
6[2]2]5[2]1
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(2) Application 3 - Tulip Mathematics 3e° Se8 M

 AOE,

N>

2 31 2171
6122|521
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(2) Application 3 - Tulip Mathematics se’ S¥e i

78|978

°®
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(2) Application 3 - Tulip Mathematics se’ S¥e i
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(2) Application 3 - Tulip Mathematics sc° 208

o0
°0

N

2
6
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(2) Application 3 - Tulip Mathematics se’ S¥e i
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(2) Application 3 - Tulip Mathematics 3e° Se8 M
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(2) Application 3 - Tulip Mathematics 3e° Se8 M
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(2) Application 3 - Tulip Mathematics sc° 208

N
(@)
(V8]
[y
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(2) Application 3 - Tulip Mathematics sc° 208

N
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(V8]
[y
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(2) Application 3 -Small 1x1 - with diamonds (rhombi) $3° Ses AR

1| (2| [3| (4] |5 || |7] |8 |9

1% 12%7 (3% |45 (6% |6 17 B |9
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(3) Conclusions from Generalized Montessori Principle eee ¢ @ irnicn

applied to Tulip Mathematics o oo

It is possible to use kinesthetic movement of parts

- The same process (multiplication) can be equivalently represented
by the same number size

- The order of the process is a long term trajectory - intermediate
results are stored in an (room time) order.

- This leads to better learning (more information in the environment
available)

- There takes place an information density increase

« interdisciplinarity* between ,,hand* and ,,eye* is by means of
,mnaterial and order* -> biocybernetic feedback cvcle

e Interdisciplinarity is

: Material_
possible by means of 4/
number containers Perception Action

A
\h______/

Fig. 3 Biocybernetics feedback cycle

Heiden B. (2018) Interdisciplinarity as an Approach of Unifying Science - Universal Methodology, Practical
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(3) Conclusion 53. ® @ ciricn

-2 ,,Making* is a way to
—>connect the biocybernetics feedbackcycle
better to humans,
—>learning is enhanced and

- practical implementation of ,,compression of
iInformation* takes place.
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(3) Outlook: Tulip-Calculator | so” eee

B Set of precutted numbers

Guideline of

Storagg Bag Calculations
for Tulip
Calculator .
Number of
Containers

for Ordering
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(3) Outlook: Tulip Calculator Il sc° 208
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Summary so e00

Interdisciplinarity as an Approach of Unifying

Abstraction level  Application level

S C i e n C e : EnERGY El, E2, E3-virtual K}%ﬂ
representation E1, E2 E1 » EZ—E12 E12-E3  Lmamics®
1. Methodology
2. Praxis

e Practical Technical Education and
Children Philosophy
* Generalized Montessori Principle
e Tulip Mathematics
3. Conclusion and Outlook

Material
;. ~

N -
Perception Action

D

Fig. 3 Biocybernetics feedback cycle
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Thank you cordially for attention!

FH-Prof. Mag. DI Dr. Bernhard Heiden

Professor for
Production Engineering
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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