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Dimension-pencil and the Poly-Univers

With our dimension pencil we will simply draw
a line hetween the unshakeahle Galaxies, on
the surface of our roamable Earth and around
the buzzing Atoms.
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The poly-dimensional point

The poly-dimensional field The poly-dimensional space
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BASIC GEOMETRICAL FORMS

1 Seeking proportions
2 Compeositional horders
3 Combination of forms

4 Symmetry
5 Directions of
movement
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PUSE (Poly-Universe in School Education) Methodology
Visual Experience Based Mathematics Education; ISBN 978-615-81267-1-7

Edited by Janos Szasz SAXON & Dr Eleondra Stettner PhD
Free downloadable electronic version [PDF]: www.poly-universe.com

. The PUSE Methodology book
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. The PUSE student workbook
. ‘ . [ s m MVET||_IEODOL?C§Y target three different age groups:
. Isual £Experience base
Mathematics Education .
: : 1] . —] A/lower grades
e OO . N O O B/upper grades
. . - i C/high school students
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Q}“ERSE!'? Grade B / Age: 10-14
“ < Topic: combinatorics
g: P!
o
S
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% ‘i Sets: triangle, one set
[ " Further tools: paper, pencil

2, [ [T— D
Oryyye® Language: English

Description of the task:

a) Construct the smallest possible regular hexagon with same colour and size connections. How many
such hexagons can be built from a triangle set? (They don’t have to be set out simultaneously;

you can deconstruct them if you don’t have enough elements. Two constructions are different if
there is at least one element that has different neighbours in the constructions.)

Use the entire set to construct a regular hexagon with same colour and size connections.

How many different constructions are possible this time?

b

NERSE 4 Grade B / Age: 10-14

x - i
-_§ “ 4:{‘, Topics: combinatorics, geometry, Tangram
’-o'n E S | sets: triangle (one set)
Ot W, 2 | Further tools:

Oryyn® Language: English

Solution(s) of the task:

a) Due to the same colour connections, we will have a monochrome hexagon in the middle. There is
only one way of constructing each of those central hexagons. Thus, for each colour and size, there
is one solution, so we have 4 colours x 3 sizes = 12 different constructions. Some examples:

999

b) Asseen in Task a) we can start building hexagons in 12 ways. But after we have our hexagon in Task
a), there is only one way of continuing it as there is only one suitable element to be connected to
each side of the triangle elements. (Two colours are defined by the connecting triangle elements,
and the other two colours can only be changed among each other. The latter two can only be the
triangle we are connecting with and the triangle we are connecting to.) By constructing them, we
can check the fact that all 12 solutions can be finished. Some examples:

Description of the task:

Use triangles to construct this shape. Use up the entire set.
Construct the shape with connections of the same size.

c) Construct the shape with connections of the same colour.

d) Construct the shape with connections of the same size and colour.

z P A

o

=

Solution(s) of the task:

Tasks a), b) and c) have several possible solutions, but d) might cause difficulties. (This one has several

solutions as well, below we show one of each)
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O A= (256, -2.32,0)
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O c=(514,279,0)
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@  feliiletABCD = 42.73

@  feliiletABFE — 42.73

@  feliiletADHE — 42.73

F®  felileBCGF — 4273 ¢ .

c‘gns_h_- Z Grade B / Ag.e_: 1}14

Topics: classification, graphs
~* Sets: triangle, circle, square
™ Ft Further tools: paper, coloured pencil
0]"-3“0 Language: English
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Description of the task:

Let’s check how many and what kind of elements are there in each set.
Sets: T-triangle, C-circle, S-square

Colours: R-RED; G-GREEN; B-BLUE;

Example of labelling elements:

AP

TGyre C8GRY SRBYG

b

Solution(s) of the task:
Set (T-triangle, C-circle, S-square)

W7 EA
G/E Y ;/ij R Gj\Y R G B
IN VA L e dy 4 84 &5
B Y G YGEB BY RY RB GYRY RG G BRBRG
PO S S G VoY e
Y B Y G BG Y B YR BR YG YRGR B GBRGR

Name of element: ... RGBY (1 ; ..RGYB ] ; ..R8GY [J;..RBYG []; ..RYGB [];..RYBG[]
..GRBY[] ;..GRvB[] ;..6BRY [ ;..6BYR[] ;..G¥RB [] ; ..GYBR[]
.. BRGY[] ..BGYR[] ;..BYRG [ ; ..BYGR[]
. YRGB[] ;..YRBG[] ;..YGRB []; .YGBR[] ;..YBRG [];..YBGR[]

Missing triangle elements: Red: TRBYG, TRGBY / Yellow: TYRBG, TYBRG / Blue: TBGRY, TBYRG
Missing circle elements: Red: CRGBY, CRBYG / Yellow: CYRGB, CYGBR / Blue: CBYZR, TBGYR
Missing square elements: Red: SRGBY, SRBGY / Yellow: SYRGB, SYBRG / Blue: SBYGR, SBGYR

Recommendations for teachers:

Many tasks can be assigned to children relating to the classification of Poly-Universe elements. First, they
should try solving these tasks without laying out the sets. In this case, it Is best to motivate students to use
a tree graph. The term tree graph can be accounted for the similar structure of trees, thus we can refer to
root or leaf elements. The tree graph can be associated with other similar patterns in nature, for example
our circulatory system, lungs, etc. In connection with the task, we can talk about fractals, keeping students’
age in mind. After solving the task, they can come up with new tasks (which can be illustrated with a tree
diagram) and assign them to each other.
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PRIZES of Poly-Universe

2021 ISAS, STEAM Academic Archievement Award (Korean)

2021 Top100 Media, Hungary

2018 Hungary Emerging - Magyar Foundation of North America (USA)

2019 Pollock-Krasner Grant, New York (USA)

2010 Prize of ScienTile, Bridges Pécs 2010

2010 Special Award of the Innovation — Pannon Novum, (Hungary)

2009 Prize of POLIUNIVERSE - knowledge produc — Innoreg, Gabor Baross, (Hungary)
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University of Jyviskyla

Magyar Matematikai Miuzeum
1117 Budapest, Pazminy Péter sétény 1/A,
afébejarat folott az 1. emeleten

Erasmus+

International Society
for the Advancement of STEAN
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Symmetry: Culture and Science * Vol. 31, No. 1, 2020
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SYMMETRION

Budapest,Hungary
http://symmetry.hu
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E-learning trial version available
https://puse.education
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