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1. M2
ol HokE FolA ol% Hopo] 5T 7]%e Hol: 1E S0l

ofol2 Ba, fiE &7k MR Fehy HHES 7|2E st

Hlo] &8 AFAtEE AR ul¢- & G A Q) de EopollA = vl
b osolgh= 4l #obE /A wid(1932-2006)0] 2 47 2

T A Aotk

oElF APIEE Bal, A BEl ulS FHoIA gl A Lo} Kol
}897} ) olehe F ok Abolo] AFe] Anol A ¢t 5
£ gzio] sk AAZ AR T S 19 TR FFS A
Sh= “E47 (i, Consilience)] B9 Fa @ BAAE wo=wA
S} ol zke] HAA WAL 45 BAAL WelHE e A

=0°] A&Ha o
FA RS ol At A& HEL T3 0
o Feba et ol Fod Aol A S
Hopoll A LS Hole AAEAA s up 5
W2 o & Fopol|A] Y-S Hole AAE A #He uES &
oM ez RG-S AU g HAAT H= A sl Tt
Al ol FoA AL .
oleigt el & T wF

FAR el AT o] 2Etd o
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A&l Qe d =
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53 PEEe wrgozAe) Hefoleke ojulz AbgEE Bl et wst
2rolehs goig AMgdtel ZBA onle) B3t} PHse] 7)&HAL.
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U A7)0 sl 78t ol Fofdl FAlo TS UERd
J=so] BT 2l Al At Hekatolat ftie ds7t=

1452-1519) 5 4
o WIXE thded] 23 #ol ]
T8, 1%, BEE EofolA Hojd s 971 9l
7h, 2A7VEME F45 e, &
A EAZA 9] 7]15S E7]a o

de7tzAM el o MACA JlojA Fek2 = e ded 2=

4) 4%, At A O FHF HHS A AR " HEIEstdT 51 (2009), 8.
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204|710 S ® HeHA WEES Al AFdl E8dte

7FeE Bol ZokE 4 itk ol#dt dde 53] vl EokdA FEH
Aed, veH #Hsto] 435 A&t d= 174 (Pablo Picasso,
1881-1973)¢} H#}=(Georges Brague, 1882-1963)° &3t A1}
(Cubism)®) =59 WA 1e2j3t At 225 A E Bl v=
o] e /75 £ 4 At 3 “A’d I (Impressionism)8) 5>
A 02 QI7Ee] AIAA A tell A Ho] A== Wl gk 7
2 AYGo R REH TS W Flolgtal s, 2HAFA Al
T2 og(Savador Dali, 1904-1989)¢ &J&+ YAsH9L BExo g

A oM 7L e S olea Brho

;

)

5) M. White, Leonardo: The First Scientist (New York: St. Martin’s Press, 2000), 326.
6) YAz 20417] = ZF2oA Dol NFrEe-Ee] dht YA P, dF
3, B8 BolE Foel dol B tAY A $HoE AHgehs P4
DA/AEE S, (AL v Aekat gl Ao ofm ek FE2A, (Aol
282 2001), 454.

A

g3k 1047] F4k ZYE FA0E Dot vleAE ADS Shte) A
[e)

7

A
A

FU[O o,

9) gal: 7)ol st vFdeFQ S-S ARF . AlFHo g HHTo M
2 HAF9on, 1937 olgElol A4S AVIE 2ud 1A
A &7 AX Aoy 712 AlHgS FHehe AF &

oft N P

10) 9%, (32 FA9) o3} A, (SHAL, 2003), 253
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53] 7khe AR =2 HAHE AX A 2D e &
A A 719] A2l Lopulge] AUSD>L #H8} =3 Tk A
=2 FASHA AR AR S, 2 AR 9] B2 @Al o)
Ui 22 2S 97171 ok

g Aol
A e B
ATl E =i
oJAeltt. oA
i EAE A

Agolth e A7 19 old AEANY 19
age @elth U Al AFEL o) BE
A3} ek Wk 1ol MEg ol ol it
Aztel e Agoleh U of7le] W o]
th QA FEA} o152 7ME Felth

rlo -lﬁi rln R

rr

ool A Bt} ok HEAIZ A7t 2 AT~
(lannis Xenakis, 1922 - 2001) 2 & &= o} 2E]» FAl0 7 Zgkro

A &EAE AgTtolat Sotel &7t 7MY I AFoE &
d olBs A WHAS BYEste Abgetdion, FEFAMA
(stochastic processes), A1) ©]2(game theory)12) 52 A}ale] Zatl2)
of &gsiloen, Hdx oo WHe® Fad FFHS LI
Th13) w3k 9] AE Foll e AFEol F8 AT AL Sl

Qg wol AETh
INYF) 2 o)9oE Feajo)lHA] FA2rzA e WRE Ko
e RS 431 T SRSl bk SISt 2

oA o]ef gt H3trtolH A 2371l

11) A. 2/38 8 &3, THAGY vid: A8t oA oln x|} P24, 504.
12) A1 ol &: YA ZANN AR AA FHE LA} ste] Foixte) AT
S BA%e sy A9 HEg dUste RS I oE EAse o8

13) http://en.wikipedia.org/wiki/lannis_Xenakis.
14) B. Adolphe, “With music in mind,” The Origins of Creativity, edited by K. H.
Pfenninger and V. R. Shubik (Oxford: Oxford University Press, 2001), 78.



dedAuss A Fok &89 F8A B3 A7 243

= AAsHAT

<& 1> DfetX-E=R7E YEHY

o1& TALSE HEF 2ok
oA 2w (Ernest Ansermet, 1833-1969) e}
e} (George Antheil, 1900-1959) Buskzl - g}
o}-¢-4ll 52 7)(Joseph Auenbrugger, 1722-1809) RIECR
wE}7) g (M. A. Balakirev, 1837-1910) Z=8}a}
H) E2] 2 Z(Hector Berlioz, 1803-1869) wzkef AL
% 2 E (Theodor Billroth, 1829-1894) o)At
3 (Richard Bing, 1909-2010) A ARl
X2 (Aleksandr Borodin, 1833-1887) 3}8kA}
thul(Diana S. Dabby, FA|T2)) Z=8ka}
A7HEdward Elgar, 1857-1934) 3}stak
#H ¥ (John Conrad Hemmeter, 1863-1931) A=t
)4 (William Herschel, 1738-1822) AEEA
7414141 (Elie Gagnebin, 1891-1949) PEC!
Fx 2227 (Hilary Koprowski, b. 1916) U] R &8z}
ZAF=(B. G. E. Lacepede, 1756-1825) =53z}
ulo]3s(Alexis Meinong, 1853-1920) A4 2 sk}
o)A =(Albert Michelson, 1852-1931) 288k}
ZWZ(Arthur Roberts, 1912-2004) 3}&ka}
22 (Ronald Ross, 1857-1932) AR (S
A2~ (Camille St. Saens, 1835-1921) &3k}
#1=(Bela Schick, 1877-1967) s
48 o](Joseph Schillinger, 1895-1943) B
€] % (Walter Thirring, b. 1927) 28}
92 (Georges Urbain, 1872-1938) =713}8k}
BE4)(Emile Votocek, 1872-1950) 5517
A Y722 (lannis Xenakis, 1922-2001) =8z} - ARy o]

15) R. S. Root-Bernstein, “Music, Creativity and Scientific Thinking,” Leonardo 34/1
(2001), 64. FE-W{rERRIC] AAS U&S THE AAFAAT, AEA=E &
A AR vlws|A zpol7t Je A A A SIS
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3. dl=gniet TetdRie| =4

Hetat ol 2ot B ol M2 F Sl FQ Eoprt ofuH,
Topt ofe] 7hA] Ao g ME deagsta v AMES ok
o] FAnF A AN v F2F XA S AASEH. ©]A
S AuF =7 FHAA BH, 34 o=
o W3 TTTE}F A=A, F A A A
F2ol FAAAZE T2 Aol A

cheke Fopol ] TS ek o)A

2
o
2

7}= U (Howard Gadner, 1943- )7} 3ith. 7t=u s A4

7FEq7E A Q18-S T 7 o] E(Sigmund Freud, 1856-1939), o}<l
FFEFS], 17} A, 2E AT (Igor Stravinsky, 1882-1971), A1) Si(T. S.
Eliot, 1888-1965), 1#| ©] %} (Martha Graham, 1894-1991), 7}t](Mahatma
Ganchi, 1869-1948)31th. ©152 A 7HA A5 9 & 44 A7]o]

[s]

17) 7l=de Aol Qzke] AS(Intdligence) 0.2  Sot2(musical), A%
(Bodily/Kinesthetic), +=2]/4=8}3(Logical/Mathematical), $1o]2](Linguistic), &
(Spatial), th1&A 2 (Interpersona) A7]0)3 2 (Intrapersond) A% 5 & 771X &
AABFRAo Y, o]Fo] oF WAL AART A5 (Naturalist Intelligence)Z o}
HAjol AEH =5 (Existential Intelligence) S T2 4.



A7 A%, EelEd A5, 214 A%, Sobd A%, old A%,
AAEEA A%, BABAR A% ol Holt 5HL A 3
91c}18)

As Y WA o]F % kel WEE Holal = 719 dEFH
AEEo] Fog dellMe oudt F5-Y FAHES 7= AE #4381
7] 93t E2A4 7t=vde ARt Z A En]Ste](Mihdy Cskszentmihalyi,
1934- )9] o]&d] ZAE F R FEL Ak

<E 2> 7}E149| Eo|A ARZIE19)

aTo

N
(AN A7) A14)

ne Ags 4F
(oJRNA: 712 =8 (%4 (domain/discipline) 2}
A Eok(field) ol A <] #ddE FAAAE)

A, wA, A4

Aol AA B =xoNAN E el mAaEE ZH2 7fQ(Individud), 2HE

(The work), T2 AHE(Other persong) 2 1A% o] Ut
0471011*1 ‘7H°1'% FE2LES she 29olth A 8idMe &
M | =%

1EE9 o AT YAozMY HH T

18) H. Gardner, “Creator: multiple intelligence,” The Origins of Creativity, edited by K.
H. Pfenninger and V. R. Shubik (Oxford: Oxford University Press, 2001), 131.
19) H. Gardner, Creating Minds. An Anatomy of creativity seen through the Lives of
Freud, Einstein, Picasso, Sravinsky, Eliot, Graham, and Gandhi (NY: Basicbooks,

1993), 9.
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sfelsrEral we) 8375 34
S7ha 204, A4, AAE | g2
eIz 2914, ne %%

291 SRR Sobd, A%
SR SEERCEE wel-5o
2] Q171, Q1of 3] o144

o] MOl = FlEUE Aol ol 791e] Feld Q59 o A
754_ "Hl 7]2_} A & AES] BESIAT T3 I 2 hdA =
So] A4219] Gol A olulF GTL YEAS VA F,
7} QIEE0] 71EY 995 WA FH=A](Changed), ZAIE F73A1A
=4 (Extended the borders), & A2 J9S %319 E A (Created
new Domain)E #2415} th 3 Bop QoAM= 7 QAIEE2 A3
Eoll sl sl okl L AH=] 9rlE olalgt 15°] o= Hx
GEA, B3 T JAT) e AWH Brhe FHHo|AEA B
HoAeA 5 BAAT
ol# gt Al 840 thgk EA4S vkl £ 7=y e ARlo] AR 741
o] RIEEo] AT WA= A7 b2 dgoA Hojd 4HE RofF
3 AR el oA w9 fARE HEE Bojal Jokal 2 A
I Sk o5& AME HE AT FYA FAEL] W& EAE
21) H. Gardner, Creating Minds, 363. ‘7919] #2]4 JAEES] X&F EX¥' S A|AE
o Ao 7kEYE ARle] Aol 2o AAg §ES Bl stef A3}
AL 19 Foll M Az e Aol JJr HRAIBAR A5& B3 )
o, ‘SHEA & ol A #} = A A5 TFSE Mdela, T ThE o
A 2 2EHN 2T A Fo 0] 9o E‘r% dl& HopollA Hold 7FE B

AF2 lvE ord.
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22) H. Gardner, “Creator: multiple intelligence,” 141-142.

23) o7t - APH - ol&F, “FA9 AAH 5 A+ I FGE(EH, ©lH, °
%) A TAHZ TugHe A+ 194 (2005), 953-971.

24) o] ite] EROIA ‘ol A ke fole Sl Het Rokg TéIhE A
AHEE AL Jlo] B =RAA AREEE HEGA B folot 22 g 2z
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FT A e FoA,) 212).
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Study of the Advantages
of Using Scientific Methodology
in Education for the Gifted in the Arts

Chun, Chung-im

Since the nineteenth century the fields of thought comparing Science and
Arts have often been diametrically opposed: Science is objective and factual
while the Arts are subjective and emotional. But during the Renaissance
there were many who were both scientists and artists, such as Leonardo
da Vinci(1452-1519). Among the twentieth century artists there are many
who apply scientific methods to create their own works, such as Pablo
Picasso(1881-1973) in Art and lannis Xenakis(1922-2001) in Music.
Science and Art frequently interact in various aspects. Scientists derive their
results through artistic methods while, conversely, artists create their work
via scientific methodology.

The Gifted in Arts and in Science share creativity. The characteristics
of credtivity are inherently similar in both fields. Therefore we could apply
the methodology of education of the gifted in Science to the gifted in Arts,
and vice versa.

In education of the gifted in Arts, Science could help students with
various aspects. First, understanding Science aids students to better
understand the basic elements of the Arts which are rooted in Science, such
as intervals, scales, and properties of sound in Music and such as
proportion, division, and perspective in Art.

Secondly, Science improves the cresativity of the gifted in Arts. Through
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learning the thinking processes in Science, the gifted in Arts better
understand scientific concepts for creative discovery, such as inference,
union of concepts, insight and figuration. Their creativity, which is rooted
in imaginative power and insight, develop via this process.

Thirdly, Science directly impacts the gifted in Arts by means of scientific
methodology, such as technology. Contemporary artists actively use
technology for creating their work. For future-oriented education of the
gifted in Arts, teaching technology is clearly essential.

Keywords: education for the gifted in arts, scientific creativity, artistic
creativity, science & arts integrated education, arts and technology.
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