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Vad ar STEAM-undervisning?

www.experienceworkshop.org

| Grunderna for laroplanen for den grundlaggande utbildningen i Finland (2014)

anmodas lararna och skolorna att utveckla elevcentrerade, mangvetenskapliga och
helhetsskapande undervisningsprogram samt undervisning genom samarbete |

gruppetr.

« STEAM svarar pa detta krav, eftersom det innebar en mang- eller tvarvetenskaplig
integration av vetenskap (Science-), teknologi (Technology-), ingenjérsvetenskap
(Engineering-), konst (Arts-) och matematik (Mathematics) i inlarningen.
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What is STEAM Education?

ST EAM Begreppet STEAM (fran orden
Science, Technology,
EDUCATION  &wawiecs

Mathematics) syftar pa ett
samordnat inlarningssatt.

Genom projektbaserade kreativa metoder ar STEAM-undervisning
amnad till att utveckla probleml6sning, samarbete och samordnat

tankande.
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modellering med hjalp av
4D Frame

Den pedagogiska 4D Frame modelleringsbyggsatsen baserar sig pa en analys av de
traditionella koreanska trabyggnadernas konstruktionsprinciper, dar spikar inte anvands.

www.experienceworkshop.org

4D Frame har visat sig vara ett lampligt verktyg for att utveckla olika fardigheter inom
ramen for den STEAM-baserade tvarvetenskapliga inlarningsmetoden.

4D Frame -byggsatser tillhandahalls av webbutiken www.learningbydoing.fi.

traditionellt koreanskt palats i tré konstruktionsprincipen 4D Frame kopplingsdon


http://www.learningbydoing.fi/
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/ / Fotbollens aerodynamik
‘/ ' Nar det gdller att gbra mal ar
4 | \\\&‘&1‘ fotbollens design av yttersta vikt for

spelarens framgang.



https://www.insidescience.org/news/aerodynamics-soccer-ball?utm_campaign=10681254_The%20Aerodynamics%20of%20a%20Soccer%20Ball&utm_medium=email&utm_source=Inside%20Science&dm_i=1ZJY,6CXPI,DYSBEY,P5GPL,1
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You are here: Home
Home [ ] The Bridges Organization
About Bridges The Bridges Organization oversees the annual Bridges confe

music, architecture, education, and culture. Since 1998, Bri
Bridges 2019 Asia, and has attracted participants from over thirty countries. iie wuinersice reawres miviveu speaners, un

. A and short paper presentations, educational workshops, a juried art exhibition, and arts performance events.
www.experlenceworkshop.org . Past Conferences
On this site, you will find information about the organization, our upcoming conferences, archives of
The Bridges Archive information from previous years, and many other resources of interest to the Bridges community.

Galleries

Bridges Linz 2019

Bridges 2019 will be held at Johannes Kepler University & Ars Electronica Center in Linz, Austria. Visit the
Reza Sarhangi 2019 page for more information.

MoSAIC

Bridges 2011: Mathematics, Music, Art, Architecture, Culture

Soccer Balls

Dirk Huylebrouck
Department for Architecture Sint-Lucas,
Paleizenstraat 65,

1030 Brussels, Belgium
e-mail: huylebrouck@gmail.com

Abstract

The paper presents variations on the soccer ball: from the standard truncated icosahedron to hyperbolic soccer balls. For the
latter, proposed by Keith Henderson, shapes are given with vertices on a hyperboloid of one sheet. Also, soccer balls can be
stacked in DNA-like spirals, which can be executed with Zome tool — an inspiration for an artwork in countries with soccer in
their genes?

Mathematical Soccer

Proceedings of Bridges 2015: Mathematics, Music, Art, Architecture, Culture

Soccer Ball Symme

David Swart
580 Windjammer Way ® Waterloo, Canada
N2K 376
dmswartl@gmail.com

Abstract

Among the most recognizable sport ball designs are soccer balls with twelve black pentagons and twenty white
hexagons. However, soccer ball manufacturers are now exploring a wide variety of new patterns for both their panel
designs and graphics. This paper surveys many existing soccer ball designs; it hopes to show how varied they have
become and suggests that these designs may serve as an inspiration for other spherical art. Also, this paper promotes
modemn soccer balls as ideal toy examples to learn and teach various branches of spherical mathematics such as
spherical symmetry, group theory, and tessellations.



EXPERIENCE
WORKSHOP

www.experienceworkshop.org

By the early 20" century, soccer games were played with bi

inflatable rubber bladder. There was no standard panel design t Svenska
together using the kind of panel arrangement that you might expec kultur f onden

(a) 1938 (b) 1970 (c) 1978
Figure 3: Some notable designs of the last few ¢

What many people find surprising is that the black pentagon / white hexagon design (Fig.3b) only
became prevalent in the seventies, not before. Adidas used this design for the official soccer ball (called
Adidas Telstar) for only two FIFA World Cup tournaments (1970 and 1974) before switching to a different
graphic pattern. Despite this short tenure, the design became the iconic pattern that it is today, and the
truncated icosahedron was established as the customary panel layout. It was customary but not completely
ubiquitous; brands such as Mitre continued to use a volleyball-like panel arrangement.

Bridges 2011: Mathematics, Music, Art, Architecture, Culture

Soccer Balls

Dirk Huylebrouck
Department for Architecture Sint-Lucas,
Paleizenstraat 65,

1030 Brussels, Belgium
e-mail: huylebrouck@gmail.com

Abstract

The paper presents variations on the soccer ball: from the standard truncated icosahedron to hyperbolic soccer balls. For the
latter, proposed by Keith Henderson, shapes are given with vertices on a hyperboloid of one sheet. Also, soccer balls can be
stacked in DNA-like spirals, which can be executed with Zome tool — an inspiration for an artwork in countries with soccer in
their genes?

Mathematical Saccer

Proceedings of Bridges 2015: Mathematics, Music, Art, Architecture, Culture

Soccer Ball Symmetry

David Swart
580 Windjammer Way e Waterloo, Canada
N2K 376
dmswartl@gmail.com

Abstract

Among the most recognizable sport ball designs are soccer balls with twelve black pentagons and twenty white
hexagons. However, soccer ball manufacturers are now exploring a wide variety of new patterns for both their panel
designs and graphics. This paper surveys many existing soccer ball designs; it hopes to show how varied they have
become and suggests that these designs may serve as an inspiration for other spherical art. Also, this paper promotes
modern soccer balls as ideal toy examples to learn and teach various branches of spherical mathematics such as
spherical symmetry, group theory, and tessellations.
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Fotboll Stympad ikosaeder Fullerenstruktur
| verkligheten | matematiken | naturvetenskapen
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Ikosaedern och
den stympade
ikosaedern:
https://www.youtu
be.com/watch?v=4
mEk7d8oRho
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~ Fotboll Stympad ikosaeder Fullerenstruktur
| verkligheten i matematiken i naturvetenskapen

Kan du rakna hur manga pentagoner (femhorningar)
och hexagoner (sexhorningar) som finns i strukturen?

12 pentagoner och 20 hexagoner
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CARBON IN NANO AND OUTERSPACE

The MSU Department of Chemistry presents 1996 Nobel Prize Winner
SIR HAROLD W. KROTO
Oct. 26,7 p.m. * Bettersworth Auditorium « Lee Hall * Free to the public
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Nanoror av grafen
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2006 Tour de France -vinnarens cykel gjord av grafen (nanoror)
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Nar du ar klar med fotbollen och grafen-nanoréret, forsdk att sparka in
bollen i réret ! ©
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sammanfogningar
av fotbollsstrukturer
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modellering med 4D Frame
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Jobbai par eller i sma grupper! Arbeta som ett
team av ingenjorer!

LOs ett givet problem inom en utsatt tid och med hjalp
av de givna resurserna:

~NUppstall mal

~MGOr upp plan

~DUtfor test

~1Skriv upp tanken / designprocessen
~1'G6r mera utav mindre
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Detta utbildningsmaterial &r skapat inom ramen for HALLA STEAM!- programmet som stdds av
Svenska kulturfonden i Finland.

Den svenska-finska STEAM Learning Day "HALLA STEAM!" erbjuder STEAM-aktiviteter,
med inslag av historiska forbindelser mellan konst och vetenskap med finsk och svensk anknytning.

Innehallet i STEAM Learning Day engagerar larare och elever i vardskolan och utformas i nara
samarbete med dem.

Webbsida: https://experienceworkshop.org/halla-steam-svensk-finska-steam-learning-day-2018-2021

Programmet ar utfort av Experience Workshop ay med understood av Svenska Kulturfonden.


https://experienceworkshop.org/halla-steam-svensk-finska-steam-learning-day-2018-2021
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Kristof Fenyvesi (1979) PhD,

forskare i STEAR/I-Tdagogik

@ Svenska
kulturfonden

HALLA STEAM!

Vem ar vi?

Osmo Pekonen (1960) docent i
matematik, vetenskapshistoria och

civilisationshistoria
b= T e— S

g Johan Sten (1967) docent, forskare,
N 5 vetenskapshistoriker

Keskipohjaﬂn; a-lehti/Jukka Lehojarvi
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SYNERGIER | FUNKTION
Vart mal ar att erbjuda alla mojligheter att lara sig matematik genom konst och att
skapa konst genom matematik.

www.experienceworkshop.org

NATVERK & EVENEMANG
Vi organiserar kreativa skoldagar / matematik & konstutbildningsprogram / tvarvetenskapliga festivaler /
familjedagar / utstallningar / workshops / seminarier och évningar

“FULL STEAM AHEAD” — FULL FART FRAMAT
Vi erbjuder forsknings-, konsultations- och projektledningstjanster inom multidisciplinér utbildning och
STEAM-utbildning (vetenskap, teknik, teknik, konst och matematik).

KONST OCH VETENSKAP FOR BARN
Var internationella ambulerande utstéllning for matematisk konst ar redo att besoka dig. Var samling
inkluderar konstverk, vetenskapliga modelleringsverktyg, matematikpussel och andra spannande foremal.
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Kontakta oss: info@experienceworkshop.org

Webbplats: www.experienceworkshop.org
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Utforska STEAM - Naturvetenskap, Teknik, Ingenjorsvetenskap, Konst och Matematik!
S6k bland vara basta verktyg for STEAM-inlarning!

Kontakta oss: shop@experienceworkshop.org
Webbplats: www.learningbydoing.fi



mailto:info@experienceworkshop.org
http://www.experienceworkshop.org/
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Intresserad av STEAM?
Behdver du stod for att kombinera matematik med konst i din undervisning? Har du en god idé?

Kontakta oss: info@experienceworkshop.org

Webbplats: www.experienceworkshop.org
Facebook: www.facebook.com/experienceworkshop.math.art



mailto:info@experienceworkshop.org
http://www.experienceworkshop.org/
http://www.facebook.com/experienceworkshop.math.art

Experience Workshop

OO TUO

Dr Kristof Fenyvesi
Nora Somlyody

Valiaitankatu 10 A7

40320 Jyvaskyla, Finland
+358452560420
info@experienceworkshop.org

www.experienceworkshop.org
learningbydoing.fi
experienceworkshop.math.art
math.art.learning

tinyurl.com/mathart-channel
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