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ol A g} (s+yuhstal)
oF & A ($-4digta)
3D ZdY 7|e2 2475 oJF alHel A Fos A9 FIAAE FAste FHAAAS(STEAM)O 25
Al & F shdelth & AFdAE gAY 34 mdey el dxisgolAd R&EA T
STEAM 159 W8S FASR o}k Al&e 7)stetd =8& 3D TR 23 Zddste dAA 243
STEAM #4914 3% Se843el A5est 438 2080, o9 dee $8tez oad ¥ 3D Zago 1a}
L 3o 9 7R PG H4E STEAM m%e] Zxe] ¥aait el o} 8 a2l 49 dié
Zdgo R dAdste F2E B3k 214717 982 e §EAAE F9T F dvke HeAAE A

r1A7) &4 e, (KEDL 2012)d4+= 214717F Bz st A4S dA4dsbr] 918 “STEAM n&S E3)
of, dAld gl 48 sha, dAle] EAA & A FAleH, A EASA ¥ =HEE oFolx
AEE Aoprbol & FAES YA s’ aleith. {714 STEAMol@  #3K(Science), 71%
(Technology), &3H(Engineering), <l&(Arts), -8H(Math)9] HE 245 & Ao & o]yd A4S 4y F=
WEHA S FEAA A o]} K2}

STEAM(E & A u5)e 7129 #3714 w59 STEM(Science, Technology, Engineering, Mathematics)
WG] Arts(el€)7F T Fee] wEHA otk 7] STEM w2 vlar HJrdEo] 3 - 3} Fofo
A e gt JHEE Ztethe Ao A olE dlAsty] % w Wote R AlFe] Ht) spA|Rk
Z(John, 2010)& STEM &0 vj S A2 ok AFeEA FHy #-bo] Qe Erli' oz
STEM3} vhit7bA 2 ZAAY gle Faldl 22sly] Seide dw(Art) Z&o] FAo ostrtan A3
agal Te= Zd(Ted Talks)y Algl2 7oA Aojw]&(Jemison, 2002)2 STEAM ol gk 7H”°] S
& 3 olm ‘#HE owl TR F'E Tt el Hl=gFela, #Ee FoH ol Ktk o)
WA Ataurh S8 vEgE g 9y, de BEs FEete] 2ok stta FAE T tEol T
A1 Fojgoe] AxEe 217 g &S FoA FES A JHEA] Basid, olE flste] 3
8t 7)&, By} o d&o] FEA 23193 ek 20061 oA 7H(Yakman, 2010)¢] 7]
&9 STEMel des F7HA FdAdH §husel ts o] g0zl Jrg STEMOZA 9] STEAMS
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Ao o], dedt 3, dedt Ve, dedt g9 5 v AEEH A7I7F ASHIL d4 F, 2147] A
37h Ao sh= FYS A7 fldtel STEM 148 STEAM w4

Sl 20099 WEHANA Fef - QA wEBAS B o] 9] STEM ﬂ%’ ‘STEAM i
F, FFaE ot AFvE @5 o] FojAgrHoldls o, 2010; Wl 2012 &Vs 9, 2012 A=,

H oy

2012; WM, 2013; ol 9, 2013 AL, 2013). 53], w&Iey|ERE 20108 129 179 Aol 9
2011 AEAE HauoA Fedel FEoA dAE A% % - 55 STEAM WSS 43}stal ofd wE 1

A

A A T2 AT L o T 3t

STEAMOIA] ool i3k A= F7h4, A1Z44 aga - o7 s
B =

1‘
)
=
ol
A=)
(1)_,(1
N
i
=
i1
=

gl g, wak- A A
1714, 2010).
s

o RSl )
HE olgsie] AZaaa e

8}7]
7ba Qo dea #eE HF 2l St BAEE A STEAMTJr A4
e} & o2 FEtAoE FEHE olfgI o&Xd BYS AATeZ A7t 7H5EAl dlF+= SURFERY
(Anna & Andreas, 2013)8te ZE2a3S & F 9tk F, HAFEHE ol &3] A4 offrhe 734 ByYS
3D ZHEE 24319 sl & FEFoR B T 4 Jrie Ao,
Ao A= STEAM 5ol i ol 2 o4 A+ 314 W afsta, 2895 A% 842 %
0}04 ol & (Ar)Z 3H(Math)S 3D ZdH o2 AAsHA STEAM w&o] F7ate §HAAE Fdste u

5 mae A,

o2

L 5% 2 detags deol 2% 4 $HAARE

FoAR 8 9 AN E S FHE AN ALK (STEAMS 33 7%, 338, o, 48

S gtet. thAl TalA STEAME “48F 9 #8br|so ulgh 59 Sr|of
1 A 2% AAZ A AAES wdse agTolth 2147] dAl &%
AA L] g e A AAZE TdatA Aztata 9lon, 2008378 fEuete AN NFE 2T
7] AlAsksiTh,

2007 10€ W= 3] A STEM alfell et 5 A0S AAIFE o] F STEM u&oll th #io] Al
Aoz A7 mobxom 20083 72 #WA EE#ol(Monterrey)oll A 8 A= &3 (ICME 11)Del A4
STEM o] digh d&E7F dasEoe] olojflrh. Sguvzte 20083 7heel e #shdolidel 20089 AT
ot 3w AAY e A - A ws WA e AP Bax(ATAdR 28%s)E 3t
o] F8HAld] STEMo| &7l=E%lem 20099 19 F45AT 2 <HFuSZEH> MAS g A7 gd
(A7A92 AdA) o] AEAHE A7 AZHGTE olej g AFHANA EAe AFe} ARE F 3
S0l $(the right side of the brain)e] G&el] A 7]AeH d& o] $3

A

-

2 om Qe oA
BES Pushl Aok S40] Seluy /2o STEMOl % 18-S §38He STEAM 1§02 B33
GUL, Z, ol%3 2o $HE AASIHE DL STEM %ol R A4S F4S BN 247

3) http://www.hastac.org/blogs/cathy-davidson/stem-or-steam-putting—creativity-stem
4) http://imaginary.org/sites/default/files/surfer-1.1.0.i386.exe

5 http://plus.maths.org/content/3d-printing

6) http://news.chosun.conysite/data/html_dir/2011/02/25/2011022501360.html?DepO=twitter
7 http://matrix.skku.ac.kr/2008-Album/2008-ICME11.html

8) http://matrix.skku.ac.kr/2008- Album/2008-ICME11SPF/Page701.html
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sto] AAELE & o2, HEE o] g8 vkl H 2l
o FEFE ARl ZRa#S AEste S HM9 §HE uF

i
1o

o

o]l o
=

=

Ho T

=

K el she] A Abat Abse
AAZ SAT + A8e 27, JJSANIDE ool e WWEA £FR 88T Y o

st vitle} olEIDE YEA S v Ao AFstele

9 http://steam-notstem.com/about/mission-statement

10) http://steam.kofac.rekr
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o3} oE(Art) Abole] A= Lt 223 o] EQSo] ofn] da AW olEtheS WiEss &
wHHE /‘V—MC’% Adirz7k (M. C. Escher) Z28]al e ol&7hx] 2 GAF AT, SHd &
Aol 2014d 84 A (ME- A 8 egdle] 3 Ad) 1B AAE = FEAs} e ov
S wFE HEE AVIE AT o= FEEd dd ABE dopbe AU derkEd s B
W AANE B glon, fEE X AAE FEat ool 11Ed #AS Hon P LAHE gEE B
T 2y @A Fe des AAT AR BTl dedA it BR8] deo 94
Fog aMH ol ¥, TN ded TAAeR d8eta A&7 Atls B4 4k 5 STEAMeIA <
g3t oz A7 o FFHo| Pzt obd g A olal FunHoltd, Al BHAM ded FUS
ofgfsta st Aste Ak Fasirt

(32 11-2] 3D =2t elfsts 2&

201449 49 26~279 m= AAE DC A3 AAE A AE A STEAMI 3D Zago] o]Q
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golA olE FRIH T ofE9] Yoz WMt olHd A 2 Azt goll A mAlE A a9} Yo

T8 AL E A HY d&e] ol 5L osHa tE Al Xi o] Hr}, FAlo] ulgh A4le 7]74]E
el @ AR FE&stHA A VTt AgS 3l 1%7P9Jr T sl TEY Aol HALh 20471 F
FE AzA ] AT 2P e HEAIH ARE T AABHA =), o]E HAZEA OPE(Technology
Art), A4} o}E(Electronic Art), 32 w]t]of ofEg} Fam I H]ﬂo olE, e o}EV} Ul elth

12) http://en.wikipedia.org/wiki/Mathematics_and_art

13) http://www.mmca.go.kr/exhibitions/exhibitionsDetail.do?exhld=201408040000097&menuld=1010000000

14) http://www.3dsystems.com

15) HAF7}g(Additive Manufacturing) 71%o]8t 1% 23t

16) http://www.usasciencefestival.org
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(22 11-4] SURFER Z21%

17) http://3dprintingindustry.com/2014/04/24/steam-3d-printing

18) http://bridgesmathart.org/bridges-2014

19) Bridges Seoul 2014 : http://matrix.skku.ac.kr/2013-Album/Bridges-Seoul-2014-v2.html
http://matrix.skku.ac.kr/2014-Album/2014-ICM-Culture

20 3D ZHUES F83t0] AA7A AE 8 REEL Yl vi2u)E]7HMathematica) %= Ho]Z(Maple) %t #& 117}2
FYPE 2ZEYAE o] 43 ALl

21) http://imaginary.org/event/imaginary-at-the-icm-2014
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22) http://www inside3dp.com/3-educational-initiatives—bringing-3d-printing -classroom
23) http://matrix.skku.ac.kr/3d-print/htmls/Mobius_strip.html

24) http://matrix.skku.ac.kr/3d-print/htmls/Conic.html

%) http://matrix.skku.ac.kr/3d-print/htmls/Spring.html

2) http://matrix.skku.ac.kr/3d-print/htmls/Heart.html
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SKKU Math & Art rhodon

=)

r(t) = [*(sin((b/c) D))

Refresh

3
r(t) = aoh*cas(4“(-p1)-:'sm(2'2-\“|

a 5
b 4
— a 1
c 5
b 5
Animation None 4 . a .
(t) = 4 cos(—7 +4t) — 5 sm(— it zt) +5 Animation |None 4/
(-n<t<m

() =sin(5¢) (~x<t<m)

(28 11-5] Math & Art

21 sirary

4D cibrary

]
5 printing 5=
Reference
Getuzt)

Math and Art - 3D Libre
Math and Art ath and Art - 3D Library

<O AR (parametric function) >

iy
wasary |

* »q

(2

11-6] 83} ol& AA=AF (Math and Art e-Library)

27 http://matrix.skku.ac.kr/mathart/
2) http://matrix.skku.ac.kr/mathLib

sl o Ale RRENA 38 STEAM w59 W8S F4
23 g ey ARES (FEF oEMath & Art)20))
51w

@ We mdg @ Rol 2o wPohE 44 £34 2dg 9




42 o B ol Al fo 7 Lol A s A

(3} d& AA=MHe-Library) & 1z §go ) 2D9} 3DZ F#5HaL, 3DE thA e F
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AFE A depdozy 3D ZAYoR 428 wEE el AMEE 4 98-S HojErh aga 3D ZURS
gk STL 3 WS AsAE AR oju] FHE o] 9l& 3D ZUW Ato|E} date] ZHo|A& il
APlER AZste] 3D ZAHE A4 sy AAY 5o gis o ga A Eo A
=8 A Bk A skl ool glex Pzt St Hiz
A mde] FA3 gz seld & vk aga 2DY ASolE vhbar)E o] &3 A4 wWale ojymolA
o] 7Fset 7]& UulolAE AAs e, 3D Aol Sage ZEE AH FATHUA 32 A (Object)]
wgls A A SSiTh olojA] olgA Aoz Els R3S 3D ZUHE A= AAHE AAst
o] STEAM w&§ tjAR1st9i

P}

- Aeste] a3t A% b4 SwolA Adska sote] Ay
o4 RSO STEAMe] skt Qo) 4ol 488 % ik
oAl the AolA) ool Epel AW o] i 4 8E Bete] AU STEAMO] ALl R aa,

& AT pdgt e ®AY AR08 Adste] pohs AAE Ajld] S8ehadtshe 1A FAel
FHeth 58] A 84l AHH Al £ AT Bridges 2014 AHE A% 718 AT0E £
sHaA HAE Vles BEstel st dEe] §3 AEA7InA dd g BE e, @9 3D
zdg 7 & Agste] ol AlE 920149 w=wAlA s,

A R&E AFoldE 9A /w3t 3D =dy

£ STEAM u&9] dgto=z dgo HEslr| Y3 Axusg 1%, HA74d ot 14, 47|74 41
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43 73} http://matrix.skku.ac.kr/SOCW-Math-Modelling.htm

300 2012 42-2012. 119, sgH et AAALIA, 34 853 A3 W2 Bridges 2014 718 A

3D http://matrix.skku.ac.kr/mathLib/index.html http://matrix.skku.ac.kr/Artsurf/index. htm
http://matrix.skku.ac.kr/3d-print/index. htm http://matrix.skku.ac.kr/3d-print-e/index.htm
http://matrix.skku.ac.kr/2014-MM/3D_Orbit-v1.html  http://matrix.skku.ac.kr/3d-print/sage-stl.htm
http://matrix.skku.ac.kr/2013-STL/3d.html
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ArtSurf : =&AL I+ HelHe =29 3D2elE

3D~Printing Tools for Algebraic & Parametric Surfaces

i+ (2l gebraic surfaces) Eiers i =2 H(Parametric surfaces) Cerst MBHASHMatrix Transformation  3D-Stamp Ci2fat
30 2EH R o30S 30 2R A R 30 2EHAT| =Z MM ss3os
Simulation L.
3D-Printing

Using the Online Server {
made by Open-Source | Generating STL fles
Software “Sage” |

b
("MeshLab" CI22S)

FolAe
© JAVAONES 20 SEE 22 28 € Students
‘AtRl'2 il F=Me :
A A Calculation

ArtSurf
(Web Tool)

« STLOIYE HZsE
Alsl FA2] BHEILICH the interactive contents

Jaen
Clava &3 Increasing the deand of
¢ HSEIPHO| BHem0| =2 BT, 48 merenormation Mg
El .

BOHEID LIEE = with class

bAL2| Jol, Ol2] JavaE & Increasing the demand of
ICH Algebraic & Geometric Properties

e j2s2 FaE 25 .
O %2 WESE okfel = iy 1+3 Orly feed the Mathematica Circumstance

htt://matrix, skku, ac kr/cal-lab/Math~C &5 htm EOTcEptE E-Learning Environments

"Math and Art’ 23y 4
I-Campus, E-Campus

Copyright @ 2014 SKKU Matix Lab, Made by Prof, Sang-Gu Les wih Jae- Voon Lee & Gueonagi Soience High School for Gifted. Byting-woo Les, Jung-bum Lee, Chang-Suk Lee

[z 11-7] ol&X Mo 3D =Z2IE (http://matrix.skku.ac.kr/ArtSurf)

Jo 9 m7E EPY Ae 2 A7 A4S vEon YeigAes FaRE 2o D xUY A7
oS PR EEEE TR0 3D 2oy Qe AR RRE 97 BN A4 Folw, of A3}
B9 Qi NUd Fel Fastsd N FRAALR, T - 9 FEA0) FREAHLang, V. 9, 2014 o]

014 §HAANLHSTEAM) A EsolA] L2H $H7k 99k 2213 Lgvjole
24§30 Foolehn AZsd ARAGAL FAES B NS EEE Aze wYos
Adsel B we £Eo A4E WMo, AHow FEAG. 53 A4 52 dddel Aze 24
of 270t FRAAT el £AE0] FAL Bl £l A TelAw, ASE WEEA Bae] WelA,
2 Wik 2ol djulol s Ehte, tuleh £950] 3D ZAHE Bele] ko] Fo}AE folnE 4
A2 Ba o) o] Atz BHE ¢ Ak F44 Bee wAR. £ AAAHA S Fo
A3t A4sh 71 9 3D ZUY 5US ol g3l 799 Ao} AFEL US o}BTe nHoE A
A A AZIE SEE ARl Al Ada ol gFozd ARe WS 33 & 4 dte Aape
Rt ShEe Fa A ols) B4 4 ANE < 122 e

32) Sang-Gu Lee, Byung-woo Lee, Jung-bum Lee, Chang-Suk Lee, Jae-Yoon Lee, “Research of 3D-Printing with
Algebraic & Parametric Surfaces”, 2014 KMS Fall meeting, October 24-25, 2014. Yonsei University, Seoul, Korea.

3) STL 4wt glow Al oftjMy 3D Z#He] 7b5slnR, S AV|FEH SiFox Age 5344 AREE9)
STL 39S w50l A%shs 34714 JF54oz Fgssinh
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fARs e 74 94
’ L oz,y 29 wj/piSE woll wel
- AR Bgolgd FWL o’
34 2 ‘ o= el o) A5 Bope] whl
A Froz etk
[u?cos (v),u’sin (v),u]
1 [ucos (v),usin(v),u]
| 2 2 A9 aEs w g vE
dste] A Y BHE S
TR Rl - Agom, 1 ol fE AH Fopk
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3D-Printing is one of the most innovative technologies that will be widely used in the 21st century. 3D-Printing also

serves as an indispensable tool in STEAM education. In this article, we introduce what we have done in our

mathematical modeling class in Uni. and recent R&E project under the support of Korean Foundation for the

Advancement of Science and Creativity. We planned a model of STEAM education originating from our wish to make

tangible models that use mathematical formulas to express the natural beauty of an object. We used a free,

open-source software, Sage, to simulate these models online. Then, we created a program that generates a .STL file

from these 3D images. This model can help students understand the natural beauty inherent in mathematics and use

formulas and technology tools to simulate models in 3D. Finally, we were able to help students to create their own

STL files through a website we developed by adding Sage code into a Sage notebook. Then students can make and

hold a 3D object of their very own. This process shows the possibility that mathematics, art and 3D-Printing can be

effectively used to achieve the goals of STEAM education.
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