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9 "“*ﬂ Ww IR A 24,

ool digh 7H%§% 1%‘1 T SHERofel At whet theksiA| A ojE]oj4]
1 TS oJulsh=r? "o (creativity) >

FRog o] Y7l ghe Aol tigt B2 Aot ARE2 AR e oY
< 27 9](2003)0] wEH AodS Feat =R
goldolzt FlkI7E ek A ojel wRo] Eo] QlAInt b %
T 1R} 50| Eolah 2hoAo] Hoj ZA sl eh=tha ZAFIH ol oA 9.
2003), 1= B3} | giaiAs “AolAL e Baksly oh
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Ao A, S| /XU oA 2 AL SHe Q170 g

0 2 A9|(Heinze, 2007)%)7]|% 3}, ZHXl(novel : original or unexpected)d}H

FAlo| 2 &3 appropriate: useful or meet task constraints) F-31217}5 W&
oY= L# o ojajEn} weh AEcky o ZolHel AL ofn, FolHel
7:]_"1]—5.9_ EX]—X-] /\Hi_?‘ .E_E_O]'(_S}- X]—A ’o‘]— oﬂ/l]-;(] 01'0) 7]—;(] OlL(‘IT'Q_L_, ;% ]

&) ZI(OCHSE, 1990)0]ojokt ojoleli wak 4 ek,
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Amabile(1983, 1997 =
= oy 94Eo] A5 AR §-~EW 7?;_4/&40] H]—HQE]_” Zgar) Eat ol
o ARFEL 20 WS 73|82 AztslAY, T7140] W, o A Akt

© 4 59 3 SAe AYaL kil AFshEA Al B 225l el| diet

(e}
T84 o] Z(Componential theory)s FARITE 9) o] 0]22 2]50] FHold AL
ghuto] Aol o] Al E & 4 it Algjake] A5l HT vyl rEE o)
%, W 582 7 AlgoletH FEX] B4 2ofollA Aol oS A
ok o= lom, AR 2HE-2 Aol Ql dls o] Hlkel ol FEFE mxltar 7t
g3t
25X

d £](2003)= Ao E4 ofelt|olut AkEE0] AR - w38t &oflA 74|

S gL, Ad 7hsS 24 siE sEolofof shroll, MEal Aol 7INE 4
1 R 5, 0] B9 < AR A el elHelzHs A
2k ik 10) AL - B WS e o 22 Aolo] elel o)
oA, TEje AR AAFHE AL AR AAeks ERS Arks ot
U Guilford(1959), Newell et al. (1962) 52 AoJAS EAl a5 o2 4
oJste] EA|F|dsEHS o5 9401, Csikszentmihalyi & Getzels(1970) 4]
o BAZ ws) U Aol AT FlHolekn RS AT k. Hely

& 7M1 QIAA o= st YA ool ditt 27] -9 fiFEol
2k & 4= Qlek 27] AR Guilford(1956)& 2] Alalo] EetEl= HAls
H o= gL 7

e ekl o, Torrance(1969)= 9/ dolst o5 of® ’5H%
[e)

o] the TAIE sHastaLAt ke A aeR Gl oA Ve AMEE =7
AA 7hedt sigE kel Ui ofFet sige AR HEs) Uie AT

2 ugkh 1
ool 2 Helste] AAG AHY B B It 2R Ghao] wp

9) Amabile2 1981 LSS £AXIQI Arthur Schawlow, ZZZ pen—computerg W3 E Robert
Carr, 1990 St o357 S0 2t 252 S H Michael Jordan, MZ=2 SE{Q| ANE{E| QITH
E AHS WU E Walt Disney S Y125t ULt (Teresa M. Amabile(1997), ‘Motivating Creativity
in Organizations : ON DOING WHAT YOU LOVE AND LOVING WHAT YOU DO, 39~40p)

10) £2(2003), 43p

11) ZL4(1998), ‘**OIA*OII QUOIM X|safe| ZAFEO| &5 HT—SternbergS| LA 0|22 FHLE—" 1

2o} MArEtRl=
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’

o _IIN

<E 2-1> HOpIO|| TS TiYTH o]

SHX} Zoldof gt gal
"Fodolgt A (MZ2, Solat, FAE, oldx %2), IKRIU=(F
OCHSE(1990) om0 e mmen ot e
g5t Z2, Mgs HEsh A
Lubart(1994) !

Urban(1995)

o
T, ®EBE 00|C|0{O] AYAH
=

Amabile (1996) = s o o oren
So|™ apgo| Ao ot S HOSYE dXsty| Qs "Ya
21BN g0l gttiel= "EEA AR HEs AMFCE

Csikszentmihalyi "Holge 2R (FH) 2 AIHRHALE)AtO]S| A5 EES Sof LR

(1999) OiXj= 4"
Robert j. Sternberg "=E2MX0| 1 f&%Hadaptive concerning task constraints), A&st &
(2003) He st 58"
Heinze (2007) "MELD SEHO0|L JIX| UL o &X| UUH AEZ ot Q7o FF

12) Harrington(1990) 2} Barron(1995)2 MENA Z&E, Gruber & Davis(1988)2 st MENA 2HS 22+
X QFH Lt Harrington(1990) & Barron(1995) 2| %‘EH74| D2EE MEAE Fdste RA'E AN F2
RAE FNO+sh=0|, Harrington(1990)2 MENA Q] XHAE, Barron(1995)2 MEHA Q| #&g |Xlst &=
S HE F45 P‘ HMSMS oMo HIR510 MHEBH}. Gruber & Davis(1988)2] ZI5} MEfA|
DY oA AL MHEES HES HQOA ASE gt BAE M3sts At HMA Q) SEEH HAE

t

13) Z™M&(2000), 61~80p
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(2) Hoge Aes

oo FAHaLE Amabile(1997)9] oS o]F
Csikszentmihalyi(1999)2] A|Ao|&L &3l AtuX 14} sio}

WA Amabile(1997) 8] oS o] F= 84w HwA 4 (Expertise), 424
Alal 7]<s(Creative—Thinking Skill), W& ZF%7|(Intrinstic Task Motivation)
a7kxjo]c, 10

A4 (Expertise)> 49 21Q1 g2 917F 24

) Aol d, HeRle] 5 B4 BololHe] RS
7]42(Creative—Thinking Skill) Q4= #0]Z9] A7}2] “something extra” (5
g FA7DE Als st =3 =74 (independence), A4 H(self-discipline), 9]
3 A3 orientation risk—taking), Ofufgo] st F-2A(tolerance for
ambiguity) 5 710149] A B W slek. v A0l BYASF QA $2)
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[2& 2-2] Amabile(1997) #ojd 384

'%'

* AtE: Amabile(1997) pp.43 212

14) Teresa M. Amabile(1997), ‘Motivating Creativity in Organizations : ON DOING WHAT YOU LOVE
AND LOVING WHAT YOU DQ’, 42~46p
15) ZZ12 Al (deep interest), 7|4 (curiosity), QIR =X Al (personal sense of challenge) S

=

npz7|8k 27| (meeting a deadline), ZH0ilAl 0[7|7| (winning a competition) &
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H 3 =
A (field), 12]3L 7§ (individual)o]eh= A E57-2] 3F9] AIAE] Afo]2] o2
< 5ol Ayttt Jgoriy JHE B Aol 1A A3} RS F
tol AEE HEA7|AY Sfisiths Ao|thAl7] &, 2004:14),

= 23H, AR Weks FastA Aglon, Aol ARl AkEEol
ofue}, Zi7HIe AkEEol tidt HehEe] WEs ASA AJARIS] AbEEolEkl
FAY, &, F9Ad2 ZE2FA(producer) @t AF(audience) Aol 9] Ao A2
B p2golre FARS AdA=rhy W (Csikszentmihalyi, 1999:314~
315).

FHA R Csikszentmihalyi(1999)9] A|A0]2S B Ao14S 49 %9(domain),

ol

[2& 2-3] Csikszentmihalyi(1999)2] M|A[C|2

_—

NMeE8 & 38 &g
Selects Novelty Transmits Information

Gl
ton

09
jje)

MZ28 Z2 M2

/\ Produces Novelty /—\
" ,

MzZ28 X3
Stimulates Novelty

At3l JHeI Al B &

* Xt&: Csikszentmihalyi(1999) pp.315 QI
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£ 38| ek e &, Aol ol gk A7F APEE 270l Alelsha wss)
Holg 2oz 23 2ol Aulel /fEA, 8|1 Zold Alanty T o)A
A7} o] R0 A gk, U 80T FHE o] R 24 YFE HoFE TAHCE
oA 2)Aeh o) A7t FE7] AR, bAoA A= A
o)A Aot Aol JHRIEA, Zold Ay ¥ 9] A7 5 o]F o &
Zoll= A4 Jas ddsts &80 FEAFE S5 diFE itk
2% 2008;pp.13).
ol

ol Aol B 2z o sjol Aol Atk oy 2 Aoy Som
QItHWoodman, Sawyer, Griffin, 1993). ¢©] 7}-2-4| 714 W2 L7} o] &
Hok= ZiQleeEeln, A, 22 5] Ao Aol tieh dt= 1980t HHE]
Jhob] AR A F2ATE S S A Belie] 2]
2917 Sa) 27 8749 240l BRFIE of7| AL el Wek 27 5%
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-{>

2

1o 1 oN @ ot
N, =

o
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AT} SN BEL 9T ol $T A AU STt Aeho]
Wol eris 748 Baov] ol Azisiold Wk opiz vlHe Aol
(exceptional creativity)2] Od/\}z?‘*‘ﬂ@ AFoA Hx=2 g3Fd 9= 11
ek A|2jgtet 9

I teo g EAdeS 71%5 - (Wallas(1926), Dewey(1910), Guilford
(1959). Newell et al (1962) )3} BAutAo| tiat wzrAdL 7zet T3
(Csikszentmihalyi & Getzels(1970) 5) 2.2 A 8= 4= 9t} Guilford(1959),

18) D.K. Simonton(1999)2 O|& F£1 “"IAt & Zg el Z#E=CHgone down in history)”1 EE S
19) D.K. Simonton(1999) 119p
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(2) W +39| o
Woodman, Sawyer & Griffin(1993)-2 Htt oo T3] "HE Aot LAYE
of Aol e] F=e ey olein Wapy] AETh g, el Bool &

ol ekl YHEA o= Qs ANl Aol o] WRlEA| Fetal ek A9
Ao) WO}X]% 8571 &) wiizoloh.2h ek Aejidol At
oo A=A, At ZAsE Z=A 2, )i ko] A
%EU\]E]_T’_ Stk XA sk (Woodman, Sawyer & Griffin, 1993). T3t 0|5
Ak ool ofefje} 22 Ao JEFe w=rtil FPrHWoodman, Sawyer
& Griffin, 1993 ;304p). 2, 7l019] A7 g5 Mok ) Adw|ojx]1, %=
AxFol ol Y= nxlth= Aol
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<E 24> TT HOIO| FBS L 22

M (composition) : CHFM (diversity) S
E X

O
o
Zl (characteristics) : @E‘o(cohesweness) =

[s)

AM2|12Fd (processes) : =X a2 M2 (problem—solving strategies), AS|A d& X1
(social information processes)

o ZHO|AM FeiE WEtEol FEH(contextual influences)

At2: Woodman, Sawyer & Griffin(1993), 304p
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(valuable), G835}l (useful), MZ-&(new) A&, AH|A, ofojt]o], Ax}, TZA|
290 Azl A9 ,_Tl]-(Woodman Sawyer& Griffin, 1993; 293).
Amabile(1996) ZATAHAE0] 22 oA FolAe wilAoR w3ls]
1o A1UALE B ol HOI AT MEIS} BFOZ AT A, D
=

HAZ o|FH = 229 F7IERY, 2) 229 A4 3) £2]9] FPLY LR ESt
Woodman, Sawyer& Griffin(1993)2  7§014=29] melo|itl Woodman,
Schoenfeldt(1989, 1990)2] &4 AFE 2L mElS A}3]2] 220 @ FHjA|7] Ao

2 Ao, e A, 23] Hode i Egtete] 213} ol AAFT

[2& 2-5] Woodman, Sawyer & Griffin(1993)2] Z=X! %o)/do| Hwxre o4

a3
INEIES
ol 5
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N8R
(k=13
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IR X4 B Bt
ABHY 24 3
ks el B3O Ao Ao H XA Zo|X
z2 85 — gs 7 61
M UHA Xl Ch
ea S = o
P =
sax ygx
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el &oly et ZFol 4 A8 FHOH

X2 : Woodman, Sawyer& Griffin(1993), 295p

Woodman, Sawyer& Griffin(1993)-2 A}3] % w2lo]| A AFo]A-S- o35} ¢l
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efat 47b) SHNE S BaEoRA THs Aoleka FAw
olofgro] o AL A 420 oA Aol 24T 3l
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Amabile(1997), Woodman et al(1993), Hemlin et al(2004)°] &Jgt dA4t= w7t 7]
O] AIEFRALS: iAo R o]F0)FH o 2000¢ ] ©]2of|ok Hollingsworth(2006),
Heinze et al(2007)0]] 18] B2 FRoITERRo] thgh Hok sheys)7] Alzta}
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ol A=Y T 54 22 W YA Al ke At 2249 3o
2 AT 2ol Qs AR Em QIS A, 23
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Amabile & 7)) Fe)dah 22 Folo] Ak nlAE okt BAAASES
F3j510] ANFo=A A W 220) ool de nlAE 2ASS AR}
qirt, 79l Aol ol ke vjAl feloR sjele] Telol] that AEA4), ol
A 27, Teiire] 7150 AEE ARl 2o dataslon HAl
& ol2aA sl x4e] FRol, ojgel, 2xo| BelBAL AXFA.
5 Amabille(1997) AR, o) 4 )0 ake ZEsen, [1
SESEET R EREEEEN

Y 263 2 24 Aoy U Bye 9
A

o482 g

[12 2-6] Amabile XX! XOJA] grey ey

ez
(management
Practice)

2NN SI|EN
(Organizational
Motivation)

=]
(Resources)

AtE : Amabile(1997), pp.53.

IY¥= At A7) Bof 7 w17k 714 9] A2xHHigh Tech Electronics International
=ok2] 26 7He] 7HE 7199 12,000%)E o= dAqtet Axt Aol X142 =
ZRA2A 219 A8 (Organizational Encouragement), T&]AFe] XY A& (Supervisory

26) Teresa M. Amabile(1997), ‘Motivating Creativity in Organizations : ON DOING WHAT YOU LOVE
AND LOVING WHAT YOU DO’, California manegement review 40(1)



I'_E
\101
0x
Ton
T
40
ro
i
A
2
J
Wi
>
rio
0
B

50 XFO|7¢1 7|_;:<_

T159] )] (Work Group Supports), S5t A (Sufficient

Encouragement), Uol=
I+ (Challenging Work), A& (Freedom)< A|A|SHATE,

Resources), =& 2] ¢

Xl
o

im

(2) Hollingsworthe| %o/ ZZHAEXIO]
[2F 2-7] Q% WHA(major discoveries)ofl FEHS O|X|[= CHXpUX
2EOMQ] foIs

MEH &3
(Institutional Environments)

PRI
(Research Organizations)

=25 22l

mE OiSLChy RIS A L ] (MAJOR
(Departments / Institutes) DISCOVERIES)
Al Al

(Laboratories)

- JHE DtsER
- (Individual Scientists)

X2 Hollingsworth(2008), 318p

Hollingsworth(2008)+= 7|% Ay ojok Holo] £ Q1 ¥A27) 2917)0] thaf] A=
4ol 17 2P AR B 0T 9z Edol,

Hollingsworth+= ‘=23t ¥ (major discovery)' 2 22 7jAHE0]| Qg ZH,

27) A major breakthrough or discovery is a finding or process, often preceded by numerous small
advances, which leads to a new way of thinking about a problem. pp.317

28) 0|34t A|Z+2 Socio—Economics EHOIM 2 M EFO|A Moz £ 4 QUCt 19 SRE2 20030
HH & ‘Advancing Socio—Economics @ An Institutionalist Perspective’S £3 Socio—Economic?

708} 48 Socio—EconomicSl HEFs Ii2CH S KM AlSH Amitai Etzioni®l 0|2 S0| EAHM UCt Xt

Mgt LI2& Hollingsworth| & 0| X| (http://history.wisc.edu/hollingsworth/) &x.
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29) J. Rogers Hollingsworth(2008), ‘Scientific Discoveries : An Institutionalist and Path—Dependent
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oz} A& 9)&4 (path—dependent) HEE FASHY, 32 3Hco—evolutionary)
gtk FASCHHollingsworth, 2008:317-322).
gt =71 A=A 2L oFRt oA ARt Ao 7kA]l A QItk= Aotk &
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< ez ofgt ZﬂE’G ggoleh= Aol ot Zﬂ 2] ﬂ%‘oﬂ/ﬂ

s

o mx
ox,

i)
re
i
i,
o
(S
;E
oN
f
o
)
hy
X
rit
on
ol
o,
é
>
I
Pﬂ
ing
iﬂ—
7
o
=
(@}
=
o]
.
0
5_,
;‘,j o
o
oN
S

_I

QA QfEow ﬂ%f?l—‘;— ]O] /\}EV T ”:]r UJrE}H =LA 7&% Al
U= HT= oFt A=A 25 Ql vlsollA F=adth v
7o) AT o] BT Aol Z, ofwl AwA, 2AH 24 5ol
whel a8 wAel Jat gept A Aok Aol
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BAE Anele B84 YT A NS A R d
5] dhat ofshE AuAAY SlAA B XA BA(igh cognitive
complexity) o|2h= 801& A|A|57| %= it} 30)(Hollingsworth, 2007:129)

= o714 =2 XA B3 (high cognitive complexity) & "EAITE A4
Afolof A o] HAE M2& WA oz ofsfistal e 4 ‘th %E—ﬂ. sedol sl=
A& Arolofl Al A 5
= WSS =2 A B34S AU= 4 50 o EO‘E}E A A7, lﬂ
WAEE] =& AA B Y F8 A= dAF ez WHshE o] Q= 2ok
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30) Knowledge, Communication, and Creativity, 2007, ‘High Cognitive Complexity and the Making of
Major Scientific Discoveries’
31) the degree to which they internalize cognitively scientific diversity.
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P71t o] BRolEEt BetsHERop] Bt 3o AR e
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d % G WeEoR 2% WA A7k A=A B7o] BRFS AAk

(3) HeinzeQ| go|x AH=XI0| £

Heinze et al.,(2007)32) 7} £=343t EU2S] CREA ZZ A E(Creative Capabilities
in Science and Technology, 2005—2007)33) 0] A= 05 1€EE 07d 3Y7}A|
T =9 NTe} BT £of 2071 40|42l A s He d-A4=2e A5
BT} Tk AV A B0 )Y AR 240 A B4 BAL
otk 1 8-S E=2 AEsh ot 2.

<E 2-7> FRAIEIO| oy £TRYI

2 2 W &
oMol A HH2 J|ledn AEAYUS Helstl 6~8E =
S o AFRE FLIM, EWNQl SALS] YAUHO HE-HE]
A HYE 7t S5t A FHolde Moz fhs
XIE|-7'(_O|:J A _E_I E TAUXNOZ XNOo|stl AJ|IH 2FE MAGF
JHolo| TpsrE BAAZ HO|5tT = FRO| A (= E_|_ Folstal o_|—| SHE dFst
SHOIAM 7HR1Sl apshy HMALE Fo

o ofet F2 FHel siZo A-ald

5
o £FS SO=M B2 2O SHN HTO| IS4 £0IE.

qSAZI By 22y | HoY ATH0] HRE st= oiyst A5 g9, UXNL JE,
tyds Ad =58 24 = = =07 "ol d4E Ml =

w
)

‘Characterizing creative scientists’ scientometrics vol 70(3)
FEAEC| MeAr =g AT T2 M| S0l NEST(new emerging science and technology) 7+ X[t
E- = o] [t
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(4) 3U QL ZX9| &y Q9

EE9 - HE(2004) = BREEAATV
< SAET AR R Aoy Atggo]l A ik o] WA w2 A
o} R&D %A 18|11 e Ao} R&D % | z2}o]7} =x|E H|7 5y
o}, 427 EAAF7)TO] WA AFE0Y 864 thate 7 HERAES B3 A

kL ZojA ALl tigt §AA o] 29 ERREH =& AL
AIA(SEA, Tk, AN, E94), 92 B3} 347 22 av}
AN, A24, T84, 9499 7HE ASshch
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A gatei r 2ol SR Q) ool AT S AT oR Saye 4
QU Hitk 90 JeinE 2AAT/IRY ATYM ADES S B AT 2
2 SJaA Ao eld BAIS Zol Aol ohet a0 At BANAHS

B2 #4 (R&D EIAIAH) ZHolx 7 (R&D 23
f54 WEE
ol xRt elplol olzluss elpelol dppe 3
— =
=g Chopy LER
elrglol g5 ol Telol LY s
54 584
KXEAXIL = —
AN APEHO| YR4Y 5 ePAA 9 25
o 2f
- o
2y foY
LEECERERTREE AT FANYS

AtE: £EfR(2003), 0|22 2I(2003;139) Ml

ZEH2(2004), pp.159 MAt= “&xE 7I& (Creative Tension) 'Ol leonard&Swap(1999)°| &o|= opat
(Creativie Abrasion), Nonaka& Takeuchi(1995)2| &9|& Z&(Creative Chaos)2| 7HE I} SAFSH 90|
£ I UL X|F S}
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| HI3E | 4TI o AR o
XIRIE HY

B2 osbE a7t PUEA ol Zol A §8714 5 A= O Holst
T AES e M2 g4l 3 52 3 55 olFoldl= Ao 55 35t
ST}, olefEt ZHel A pl3e] FSHAICHNSF)S 20004 ) 24 o] 1913
o ZL(transformative research)3s)’'S A& 072 7FZsla Qvk E3F AHEH

AES] ARV FHE Sl 22 1R 24T B A 7
B9lE-140] el that AAS Z7sHe FAl0] qlom, olele HA|xy
ot 5y 7 o)fole A4HoR o]olAw ek

vje o AnE ol 7]2A70] M 918 wels) Sick, ] 200040 2
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14101]/\11‘ NSF7} 20065E] 2011 717+2] 570 Z2FA|E(NSF, 2006)S £5}¢]
D905 ST S| FRAS AN 7 A AT WA AT D 943
o] A 745 B 7} A PRl WS H22 AN o) Slch A
Eoo] 21819 E 1] AAH7ISHAI R (ACI: American Competitiveness Initiative)
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35) NSFOf| =M 18 S M (transformative research) 2t &5t 0|34 &3 X[AS 2AS| HIA|
7|ALL 71E HCtRlol MEt 2 MER &F 20 H#ES T2& 4+ Us OlO|C|HE HIESE o=
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(1) NSF oM 7|xH1 K| T2
7t. NSF CreativelT Z2713437)

Aozt B, 7V S5 Wele) Zaaglold Folye AYHew 279
L =273 0 Z NSFQ| CreativelT Z2I1HE & 4= 9Jt} NSF Y Information
& Intelligent Systems S1}of| A Ta] W 258 Gddl= CreativelT L2 1S
T IT 7 YA Bt FES BRER HFEIT 7aS =, F9A
thet olefE ol 2S BER i), tARolE, elxlals B, 7le wel
2e) w guaet Bope] Fold A1 Bl A7 % BeYEL AYsit Zu 1Y
9l Creativel T= qu o 0|4 - AALA ZRA| AR lAleks B o] T} ol
of Fe|H AL 7 ABTAE FAIGIE, o] 2L 53| o} 2ot Afole]
A 20, S Aol A B2E ok SAA -k 2

S

Creativel TS} %}?la, NSF: 20084 99 269 ﬂwﬂ@ﬁ Ins ogsigon,
156~20719] AAE TAlof] tiste] #F AFHEEFO FeE T 6507 S E
Al skl 53] wA| A4 Al 2L 5l 2| (Pilot Projects) @t 52 HA|(Major
Projects) &  7H] FEZ Uro] AIE SR, 2HAs dpAlgh 1919 1}
AW AR} 1919) SHAY 2 tfeto® A AtEo] 1~3dxt Adsh=
A2 e S8 wg 54 WetolA| 9] ZFojd ofsie ALt o]F Fek T
A Fo Hao] stRERol ) gA1A sjAMolu el Afdh A Hof 77 52
ko] FAIA - oA S EREles FE AT ol vl = dpARt
191 52 tho) TpA| 2 QIRfe} T 0] SR B2 tiet o ® A E Aol
3W7k 2 8out Gl o) o AkS BHE- Creativel T T2 12 Hof o melo] ot
ofsie ALt HiH WA w5 5ol ol AYA BaE A HEdshe BE
ofmgit},

SHH | Creativel T 212 E3F NSFO t}2 =2 7sivto] e HAS F3f o
Gt AR FEE HRE 5P| % Sk vl F5FE 23} fof o] &7fH(Theoretical

Foundations of Computer Science), A~XE¢|o{(Rethinking Software), 7A3-E|
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4

37) http:/ /www.nsf.gov/publications/pub_summ. jsp?ods_key=nsf08572
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Bok uS W QA %UA (Education and Workforce in Computing), AFo]H <Lz}
(Cyberinfrastructure), $4~7|4& A1+ (Small Business Innovation Research),

F3H94| (Engineering Design), 3% 2 21x|7}8} (Behavioral and Cognitive
Sciences), 1}8}F - FAIAA (Science of Science and Innovation Policy), STEM 1l
4= A (Design of Informal STEM Education Tools and Methods) 52| AflHF-50F
2 o] ZF AE BolE= CreativelT T2 13 294018 U] AElES 5024
Ao ofshs dAHRlo] ZF Al ZopdE ofwdt AUA] anE HET 4 e
ZQIAol| tiste] Aze 718lE Aldte), 3] 2 bl AluA] avs = 2o
2 7|d=l= A IS AR A5l tiste] A= F7EAQ dlike A pgke =i
ARIE] AREAQ] ZFolA] ot A A W AYA] A= k8 skl Qiok

Lt. NSF Science of Design (SoD)

NSF U Directorate for Computer and Information Science and Engineering
A FHsH= SoD= AZEY o] W A|AE AAQL Id Bt 2oz o] 1 7je)
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(29 : oi)
. 20064 20074 20084 SH
e 2o [ use) | 2u0 | w50 | 24@ | w5 | B-A | %
J|ZHA 16,081 23.4 18,623 24.3 19,398 24.0 775 4.2
284+ 16,815 24.4 19,256 25.1 19,895 24.6 639 3.3
Th et 35,918 52.2 | 38,765 50.6 41,436 51.3 2,671 6.9
A 68,814 100.0 76,644 100.0 | 80,73066) 100.0 4,086 5.3
7|t 18,825 19,101 29,206 | 10,105 | 52.9
A 87,639 95,745 109,936 | 14,190 | 14.8

AIE 20099 = ITIAFINLAY FAL- BA 2TA. I710ET|29s KSR, pp.23.

L. SHECE SxE Xt

712A30] A watRIL 50,8%% 7MY W BEAE slgla I thogrl =
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=353 10.8% <02 et} 181
&9 TE AsIEe, AT Xl*ﬁﬁ AFE7F 71 w2 FAE sFalt
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o2 BAE i sl e e 712, 89 AT eom F
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miniEs 12,028 50.3 6,899 28.9 4,975 20.8 | 23,902 100.0

LRAAAH 170 2.3 943 12.8 6,255 84.9 7,368 100.0

66) ATHLUCA FE2YAIS Xf0|2 J|ZAF RO THE J|ZFXteE A7t AF. =7+ R&ADS| 771
HAE JIx, 88, WUZ FE510 EMUE2 T[EH2EY, 20621 )) E Mgt 827302, J|El= ¢
TH, ANH S AFNLEHAE 2R/ 27t R0l siEE
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7| =AT S8AT THeA T 2
e = HIS =4 HIS =4 HIS =4 HIS
SEHAYF 758 16.7 1,428 31.4 2,355 51.9 4,540 100.0
SL719E 11 0.3 165 4.0 3,996 95.8 4172 100.0
SETEH 901 30.6 1,265 43.0 776 26.4 2,945 100.0
7|EF £ 2,250 29.9 3,107 41.2 2,176 28.9 7,532 100.0
A7) 19,398 24.0 | 19,895 24.6 | 41,436 51.3 | 80,730 100.0

A2 1 20099 T FIIATIHLUAR EAL B4 20N, 27| SRS DKAUST|SR. pp.44.

(2) BRAWZRIG SXt HY
7t HEATINL OfjAto] AWK EX[H|F 30|

ol AT cAtol A ATLHFAY B4 u]E Fo|S AWp I
A7) AL 2006\ 44 6% 7| OZ 20079 42.4%, 2008\ 41 4%E E
Apulgo] Ald hAstar Qlok, whd djske 20069 ©|F Al S7Kskal Qi &,

06 21.7%, ‘074 23%, '08W 24.2%2 Z7}5lal Q).

[22 4-3] 27IEHLH|Q] HTAWRHE EXH|Z %0|(200443-2008)

50% p======smsmeseeseeeeee e s eesess e eessessessesessesssesessss—es—————
45% ) L e
40%
35%
30%
25%
20%
15%
10%

5%

0% T T T T ]

45,526

2004 A 2005 2006 2007 A 2008 A

e W soie)

=

A2 1 20099 T FIIATIHLUAR] EAL B4 20N, ST |S9Rs] WSS E. pp.2

67) SFNLTHAOIA JIELS HelE =



122 Folx J|ZHT BAHE 9Bt FAH U Kol

L. 7|2SA9| ARSYFHE FAL HIT FO|

NZQTLAN AFPPTAE B2 vl Folg UFEH, dske ALHoR
Hlgo] $71ete] ‘08l oF 50%5 ANl ik, whd EAATIIEL 06
37. 7% A 08 34%= wjd 7|2 Aol A AR|SH= Ex} H|Fo] Yol 1 9l
7142 08| H]Fo] 0.4%°| Ex}sict,

<E 4-4> 7|EHTQ| HAWTHE EX} 20](20081)

. 20062 20074 2008
e B HIS E HIS 2o HIS
ZSEALAL 1,781 111 2,035 10.9 1,883 9.7
EHATA 6,057 37.7 7,113 38.2 6,595 34.0
cH st 6,846 42.6 8136 43.7 9,676 49.9
oHo 1 149 0.9 67 0.4 80 0.4
vl 204 1.3 215 1.2 143 0.7
SE | 156 1.0 247 1.3 199 1.0
7|E} 888 5.5 811 4.4 823 4.2
A 16,081 100.0 18,623 100.0 19,398 100.0

A2 2009EE FIIITHLARY TA BA BN, 2SI 29S| DSBS, pp.165.
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<H 4-5> SNLTAIE BASYTHE S HE(2008H)

(2l © AJ, %)

MESE SEHT et Bzl
T 29 | HE | BY | HE | 2o | HE | 2o | u3
ZZYATA | 1,883 | 464 | 1,543 | 380 636 | 157 | 4,063 | 100.0
BHHTA | 6505 | 21.0| 9142 | 291 | 15634 | 498 | 31,371 | 100.0
cjt 9,676 | 49.3 | 5492 | 28.0 | 4470 | 22.8 | 19,638 | 100.0
o7 80| 10| 1,137 | 148 6444 | 841 | 7,661 | 100.0
54719 143 | 12| 1,390 | 122| 9898 | 866 11,430 | 100.0
B2 199 | 9.3 70| 33| 1.875| 875 2144 100.0
= 823 | 186 | 1,120 | 253 | 2480 | 61| 4423 | 100.0
20 19,398 | 240 | 19,895 | 24.6 | 41,436 | 51.3 | 80,730 | 100.0

RHE 1 2009UE BIIATLARS TA A BT, Fo4as|SAAS DREI|SE. pp.43.

[O& 4-4] Ui, EEALI [, U2|”Q 7|27 HIF

90
80
70
60

50 % 4978
40

30 T mm=gm=
20 22.8

84.1

10

AZ 0 2009 SUMATIHELAIR EAF 24 E0M. ITMEY|E

kJI

A3 WSS F. pp.43. +F

HE

(3) 7h20ks Xt Y

SEltet JR A ZAT B4 Fo|S vef §Y7|EE BHEL 67 Hopu 4
w5, 200609 749 AHE/1%(BI) Hobrt 81.9%2 71y W ATHIE A
$5h3 glch, T BA7IS(ED) ot 11.3%, HHIE(T) Hobrt 9,6%F A}




124 Folx 7|67 BAHE 9Bt FAHL I Kol

S0 Ik, AT 5L AFF F7HEES W SFGFIEED) Lobh 1Y &
& 37188 BT glow] theol B7I4(ED) ok, ATAIEEI) 2ok, 1t
=0} £02 YR Sk ol ok AN} TladRR

riok

3

HE
= 20024 20034 20044 20054 20064 ——o
Sote

2% | HES | 3 | HE | ¥ | HE | 2% | HE | U | HS

IT 1,118 12.8| 1,008 10.7| 1,277 11.6/ 1,271 9.8| 1,394 98| 7.6
BT 2,044) 23.3] 2,287| 24.4| 3,289 29.9| 4,415 33.9| 4,545 31.9| 30.5

NT 714 8.1 950 10.1| 1,033 9.4| 1,278 9.8| 1,239 8.7 20.2

ET 550 6.3 540 5.8/ 904 8.2| 1,263 9.7| 1,608/ 11.3| 43.0

ST 79 0.9 85 0.9 127 1.2| 224 1.7 536 3.8| 89.3

CT 67 0.8 59 0.6 26 0.2 17 0.9 72 05| 24

ZIEF | 4,195 47.9| 4,459| 47.5| 4,347 39.5| 4,448 34.2| 4,865 34.1 5.1
&eA | 8,767| 100.0f 9,388/ 100.0{ 11,004| 100.0| 13,016 100.0| 14,258 100.0| 17.6
AR F7HE7|E9193(2007), 20078 STIATHLAY EAL 2M 21N

B IFSIRI £H2008), pp.32 E 218

74 Ropd 7|27 BARGE Wek AT AR o) Fobr R
5 57 0% olS A, 200610] S AETeto] 16.7%2 7 o
thgo] AR 11.0%, SUFAY 8.6%, 5T WY 4%, B8 7.0% <
O WERAL ot Ty A oR o) 1.8%, Stskd 0.8%, ofvA| Ak
L7% & T ote] Mo £ viFo] sk ACw dehia gick. olele 2
Tz oFe] 6Tofol| et FAF@A ol Aok o] Argtstol, gg-72oF ol
e FAE A o2 gl 01301111 o= HOFIL 9l
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<H 4-7> 7|=@A9 IRPISREERE FAHIF 0|

(29

o
=
o
10

Y= SX1FY U HRE

T= 20024 2003 2004'H 20054 2006
20 |z | 2o | uE | 2o |45 | 29 | 4F | 29 | 45
&5t 111 1.3 99 1.1 152 1.4 252 1.9 258 1.8
ECED 237 2.7 690 7.3 753 6.8 887 6.8 |1,004| 7.0
stst 113 1.3 185 2.0 322 2.9 517 4.0 550 3.9

Akt 1,342 | 16.3 | 1,272 | 13.6 | 1,821 | 16.5 | 2,856 | 21.9 | 2,374 | 16.7

X7+ 2kst 142 1.6 168 18 | 334 | 3.0 | 502 | 39 | 383 | 2.7

1A 323 3.7 374 4.0 393 3.6 270 2.1 602 4.2
M= 290 3.3 292 3.1 402 3.7 447 3.4 630 4.4
3tetEd 279 3.2 130 1.4 187 1.7 139 1.1 113 0.8
IPIFSPAT 789 9.0 837 8.9 767 7.0 767 5.9 525 3.7
g 541 6.2 451 4.8 423 3.8 322 2.5 506 3.6
st 547 6.2 389 4.1 346 3.1 342 2.6 334 2.3
SEpL 693 7.9 732 7.8 1,048 95 |1,0656| 81 [1,220| 8.6
2H9 = 96 | 11.0 | 1,127 | 12.0 | 1,243 | 11.3 | 1,106 | 8.5 | 1,662 | 11.0
4 3n 4.2 44 4.7 428 3.9 499 3.8 605 4.2

Of| LA K| AH 198 2.3 154 1.6 226 2.1 352 2.7 243 1.7

AR 351 4.0 194 2.1 390 3.5 511 3.9 687 4.8

Y
x
El
ofm

253 | 2.9 109 1.2 | 21 1.9 198 1.6 | 402 | 238

OX%[—_T'_
J1ee 436 | 5.0 | 332 | 35 | 225 | 2.0 | 351 | 2.7 |1,059| 7.4
Mol
sl
spmojama | 03 | 06 | 862 | 71 | 956 | 87 | 436 | 3.4 | 584 | 41
7|Et 731 | 83 | 749 | 8.0 | 376 | 3.4 |1,204| 9.3 | 616 | 4.3
B 8,767 | 100.0 | 9,388 | 100.0 |11,004| 100.0 [13,016| 100.0 |14,258| 100.0

& =7t E21#3](2007), 2007H S7HATHEARY ZAL 24 HIM
BHEItERY TH2008) pp.32 E QI8



126 ZoX 7|27 SIS 9IS FUHY U Ko

(4) HHAUHAT XA EM
7t JHQIGIAX|Y EX} IHQ

2008 7§ AATA LA Q] 7] 2 A Fu]= 314, 3129 Wl 0 & v]Fe Mt F

Azt 85.7%5 ATt ol gt AJAATAYAG 9] 72 A 4] vl AA| =
ZFALANLALS] Q] 7] 2] H]F 24.0% Hrt oF 3 578 =9kt EA7 2 QLA
A, SRR, FAHATATAAE AT BE AR A9 7]
Z A HlFo] 90%E EATt,

MAA DALY B2} s B 7|2 A LA LA, 54712 A4 LA
ol 7P Fr7h 2m A 3Wzte] ] SRS B AR A TR YAk,
7| Z2AaAI R EAr o] 7P A ST

<E 4-8> JHQIHTXIQIALR! EX} 4H|(2008)

(Shel © HEHY, 2, %)

A2 29 Hlg ags | S2d ATl g
HmasIIe | o)
ME WA X 26,874 7.3 1,053 25.7 26
7| =AU XA 100,695 27.4 1,605 21.4 63
o g utetx| A 7,442 2.0 230 6.4 32
PNETN kel Ran | RoIONON 9,609 2.6 331 N4.8 29
EFI|ZHTXY 116,200 31.7 1,353 19.0 86
S7HREA A 54,366 14.8 264 211 206
SRR 7,168 2.0 38 0.5 189
EOHALX S 40,000 10.9 89 10.9 449
EA N BN 4,600 1.3 4 23.8 1,150
A 366,954 100 4,967 17.8 74

RHE : 2009UE RIIITHLARS ZAH- BA BIN. RIS 29S| DEDSIISE. pp.139-140.
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L. JHQIGIT GIAUK|E EX} 0%

S ArHH I tjslo] 98%S 2FA|EFaL LFHA| 8RS
ou|steh, ZHJAIAT7E AU A tiste]l HFEHo A= A

lo rlo

<H 4-9> HQIHT HANUEK|EH EXt 30](2006'3~2008\H)

(B« HRH, %)

2006 20074 20084 s
2 e
2 | HE | 2@ | HS | 3UE) | 4B
B-A %

ISSEATAL 150 0.1 70 0.0 518 0.1 448 | 640.0
EAAAL 11,470 4.3 5,495 1.9 6,206 1.7 711 12.9
oist 252,575 95.6| 287,595| 97.5| 359,905| 98.1 72,310 251
s 0.0 36 0.0 26 0.0 A0 A27.8
J|Et 39 0.0 1,637 0.6 299 0.1 A1,338| A81.7
A 264,234 | 100.0| 294,833| 100.0| 366,954| 100.0 72,121 24.5

AZ 0 2009 FOIAHLAIRY EA B4 20N, I7tE|efRE] uSAEI|IES. pp. 14

L
N

SE0RE SX} HY68)

=~
o2 FEAl7]E(6T) 2obd FAESS AwEE 2008 A ATA LA 2
BT Hok= AUty 31.1%(36,8218u+¢)) =713} 155 162M1FY o]Q)1l H]ZL
42.3%5 AAFP}, Loz NT Hobrl 18.3%(67,0419Muke)) 1T Hopr}

14.5%(53,283%) 2 =2 Exu|FS Btk a2u OT Hol ST Hok= zizt

68) 2009F T FIIATIHLUAIY ZAL 2M BIM. F7HED |25 ISHE|SR. pp.149-152.



128 =O|X 7|2 SMEIE Q5 XM U x|ttt

0.7%, 1.8%% & H|FS 2A8k%ct
AR A EAESS A EEH 4753 9 B 38,0%(139, 33487,
AFAAAT B 714 22,0%(80, 621810, HIEA A7} 21,0%(77, 156 W THD) O] &=
o2 vehyth ddeie] $7H2 sHtx W EX]9] AZ 2] AR(188.1%), A
T2 9 BA51.8%), U] AL HiE W FelA 0]-846.6%) w=olglth A
] S7F R AASH 9 B 30,577&4‘1}%% AR Wl 7]<5(16, 95190 7E

), oA AL, iR 9 )R o] 8(7,406HNHY) o= UrERylT,

AA| S7FATNEAIY S BALH HoFr) 47.4%, 7% Eopr) 16.2%9] &
AE-E 2yleh ofof Hlsh /H1ATA YA ﬁxﬂ 4 Eoprt 32.9%, B
7% ot 44.2% FAM|GE Hol i or BAg Fiol HFste] A
o] etk AL HoiFglth

|

jus)

—~

r}ll-l

AP ATHAR} S HH 08 AL 40th7F 47%E 7P WAL thEol
307} 81%, 507} 20%S Z}A|5kaL @itk 3\ 7te] Fo0]& KW 307} &71skal
UL 20~30tH 2] F7hEo] 40tf o] $-9] Fhe Ktk W2 Aejolrt, A AFA}
ol thet A|o] S7kskale ARE Ao r AW SIS SR = Al 9l

e

= IR=1

<E 4-10> HYPE AKX} 30](2006'3~2008')

(291 : eerel, %)

20064 20074 2008 =

22 [ ox _ =E _ o7 _ .

sorxia | S | momaw | M | mamap | B | BA| %
21-30 1 0.0 2 0.1 2 0.0 0 0.0
31-40 985 31.5 1,154 31.7 1,384 31.1 230 19.9
41-50 1,576 50.4 1,750 481 2,092 46.9 342 19.5
51-60 512 16.4 665 18.3 876 19.7 211 31.7
61-70 51 1.6 66 1.8 102 2.3 36 54.5
71-80 1 0.0 1 0.0 1 0.0 0 0.0
2% 3,126 100.0 3.638 100.0 4,457 100.0 819 22.5

AIE 0 20099 SVIHTHEARYE EA BY 20N, SR E] dSISIEF. pp.145
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ORI BolA FAHG ARITAES AP ofund et 2
o7

k. S [ERI=

AFALY] 7|2 AT S TSkl A 7Nk S50 & 4 S AUIAIE
ohstetal S AtAtel tigh A gttt A YaAl= 7<1H A 4% (low
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2003 2004 2005
USRS 2,639,450; 75.15% | 2,966,787. 75.14% | 3,295,798  73.44%
Ast7|sR 457,550  12.91% 479,635, 11.99% 518,630 11.56%
MAREF 131,381 3.71% 209,437 5.27% 228,048 5.08%
LSF 103,950 0.02% 118,080 0.10% 143,332 3.19%
HEEMNR 98,607 2.81% 80,838 2.05% 80,260 1.79%
2H=XF 67,009 1.91% 64,550 1.63% 70,724 1.58%
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g5 28,143 0.80% 33,068 0.84% 35,437 0.79%
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. 27 33878 it 71245
Tl B | HIB%) | BUW | HB%) | 2UG) | NS0 | B | HIS%)

2001 161,105 100 21,602 13.4 16,768 10.4 122,736 76.2

2002 | 173,251 100 25,526 14.7 17,971 10.4 129,754 74.9

2003 190,687 100 26,264 13.8 19,327 10.1 145,097 76.1

2004 221,863 100 29,646 13.4 22,009 9.9 170,198 76.7

2005 | 241,554 100 31,929 13.2 23,983 9.9 185,642 76.9

2006 273,457 100 34,971 12.8 27,219 10.0 211,268 77.3

2007 313,014 100 41,024 13.1 33,341 10.7 238,649 76.2
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M4E E|UE I ZHPEY U NFBNE 24 145
2005 20061 2007 =
TE 2 [HIS(%) | 3UA) |HIS%) | 2AEG) [HE® | B-A | %
LESE S =77 - 2,520 2.9 4,608 4.8 2,088 82.9
"I B 8944 | 115| 6309 | 72| 7008 | 73| 700| 1.1
gt A 77,904 | 100.0 | 87,639 | 100.0 | 95745 | 100.0 | 8106 | 9.2
RE © BSISHPHLBSIA 2HE

290004t o]% 45% 2202

£ AR vlEE YERAL Qi)
[23 4-5] YR E H7HLTAE JEAINLLN ot

100%
0% 1" 247% 25.9%  257%  262%  26.5%  22.8% |
80% +— —

70% - —

60%  31.8% 287% 3279 248% g97¢  301%

0% | e
20% - g2897
30% - A ESuE
20% -

10% -

0% -

2002 2003 2004 2005 2006 2007

o] AE RED S-S 7|eRopd e Al E Y Eako] g Hokel A4
WAL HofolA] 71 Fusith, 1efut 20029 0|50 FAIE i A REA]

E

Fe A4

Ao F7ska e,

76) 2007'&9l N A3l 2670

=Pl

77) 2005'3°| A

=0

FEA ()

FHE TN I35

FRE

AANRZH Boke] 4 w32 WA FAE T

JIELRE F 2% 4,871

7|EtZ 2RE0] =

H(9Z 5,745

He

=.

)= ukel Aholfat Ropo]

A9l 26.0%)0] FX

t



el

146 &o& J|x

3} e},

Lo

o) 223} =

% F st Ash AR

<E 421> BHE 9 YOIIPERIAR]

oFl

olo|lo|lo|lo|lo|lo|lo|r|o|l|T|o|o|lo|lo|lo|lo|lcv|ololwis| 111 ]1]1|w
DIOIO|QCO|V| OOV D|IN[O0O| M|V NNV AN~ N|MDM|D| O <
% — o | — N~ — oV — —
olo|lo|lo|lo|lo|lo|la|o|o|—|w|iN|o|lo|—|O|=|o|o|S|wis] Tl ]1]1 ]
O OO |QO|V|IOC|OCO|V TN O~ | NOQ| O N |FT| OO M| |[O0||W0O (@]
S| OB |O|IK|®| O ||~ |~|®|S N N[ F| S| |™ N re}
S| i Q| = o5 | — ) = o
OO0 |O|WL|0|O© | — O OO |O|CQ|O| M I VLIWLIMIM|INNTOTO M|~ W
SOOI QOO0 | N[O |O ||| ™ I N O|N|F|0 OO TIO|D|O| = |=—|N|D|O©|— [N~
S| | OB |O|L|®| B[ |w|© ™ | & NN F|S|[N|o |~ ©lojo|f|F|TF|[o|xo
Q| o | = w0 |~ 1) — — (= —|w
1
=
SE
5|2 al
0|3 1 —|X - 1 = R = = 1|
Bz & T | 2 = (& = |®E I= x| |52
ol foir | | X R E- 4| |3 R N = N R R P =g g
<. |5 g1 ~ g1 0 N0 | 20| ofo ol 1Ho | Tl
B (N0 | g < 31 or mrjor ||| | o=
TF | Tof | 0 | < | o | ®r 8o || o1 | ol | 0 | 3T 20| | WX - i | <
<O X0 (8o | K | & S ol || <[ uo <X | T |00 T || ol ._J Bl =
Kolur | Zy|Zo(®r (0| |O|F||T (R |W|0|E T | |or |o|ok | QUi | T S r
|l | B | ur | =& | ko W8 = |+ w0 | Ko | ol | = ENEIIERE:D N || Ho
BI| T | w6 | w0 | K| A Hl | 31|20k | B ||| i A Y I IR
=|®m(T|T | @| |S|d|F| 8| (HBEFE (S| o] RF|
0| WH | 20 [ OH | Ror | for T o |~ |<F|or OF | %r | 8T | 8r ol [l | o | D LY al | 31 | 31
Q| R R T (< NMEILANEEY ®| <K (K TIT|®|Q H Ho | Ho | Ho
I+ I+ . .
U N o ¥ o I -
3 o NS R X 1o K o =
it e Y RO 2] RO 0 L) ol 5
) ) T T Y Ho
or E or £ r T =T H
= |

(2006)78)

9| <t



HM4Z fe|Liet 7| zArEY W XA R E =4 147

(3) Uizt ETNI=

7). G| X[HENI=

B
Zt éu l 1°JXﬂE 7HH Abdete] Ak A, At AeA
g, e ¥ 7leR Ax A 5o 78 WEeR Ja Qo

] A distell 2 AP} sk 7 g A oA
AHE TRl A2 ‘%11}‘15 St SPYATAAA AFThe A= ¢
vt} AR AV AAIEA 2 Al st Ao R T|AekA] Al
AR, AR, AR & R Aol 5= ‘man—month’ F
FORE o] ROl Ae7HAle A7AIRIA A AR Holddrdde 7IAskL 7]
A Aol t%H 1@5011 ot ZH I RIS Al gt ol EBAIE
Sl geof A2 ae] Y sl ArEe AR § AA| At IO Hefet

AT ?Jjﬂl% Aol o= ot A7dS A7 3 IAolA &
A

oE
>
>
it}
o
Jo
[\
(@]
(@]
Ne)
=
re
—Ll
E

h}ﬂxﬂ A st F /\1EEH, shFd 5 2274
sidietat ared, FAY 5 ARl Q1S 570 thstollA AW AlfE AL QLo
T FSTYA AsT A dEe g Sfg 4

g o = - o 1__
golet, T AAISHA| b= diehEt= 20093 7E JMIT P71t FRAHNE 19
b oldd sAgRIZn] o] disiie FEEPAE AAD = AU




148 &9H 7|Z¢17
7rd

[

Asojg 24 94

EMIIE QT F

gt XIgHlE 8%

Aul e 37 A

A 9] SR AA|EFAL AFRHAS 2009 25%714] 221l vl

259, ol R

ofat 2+ A

9 1~2% Q1= S8l 20124 0ll= 30%7HA] g2 ook
2007d=0] - 4dA] tiehe) 1HH| St A AtH] 3% 285591919
7.8%%1 25581 Y 0= FAME|QIL), || R&D i Sfjel 71 H] At @
Ast R o2 ofgke] 7HH] e wid =2A SRk Sl
<H 4-22> Ufgr 2FHH| 7t M|
A 2004 2005 2006 2007
ZHYH| 1,686 1,855 1,897 2,558
dACiH|SotE - 10.0% 2.3% 34.8%
XE . HICSI THE ML AL 2 5 (SRS S EENTH
thete] ZHH] Ag 2A AT S Eol W G 71T 1P| AAL

=
=

F5, 1467} djsto

3k 21~28%71A] AFS A FE L Y=

]ZO
o=

Atul ]

| 9 712S 483t k. WA 71ES

=] KN
=

o 3%7kA] ZHu|7F 271 g E .

<E 4-23> Ufet 2P| Ly A

=g 7H4H] v]L-0] 25%¢2]
57) tieh(are o, FAM, Awtd], A, 2AEH)S

So WPAIE0R e % sl 20009 87 607} sl 1AL 7

X‘].Q_o 31 0] L‘

ghate] 367holn]

2= 20074 | 2008 | 20004 | 20108 | 20114 | 20124
1717 A 20% | 23% | 25% | 27% | 29% | 30%
ASE 15% | 20%
=o} BE2 10% | 15%
;;:Lf%; C%; - - 0% 20084 4% =2
DEZ 3% 5%




M4y U2 71297 W RPN 24 149

2] A SRR @ We) 3 Y R 2002 gEo] U AL
o ATE 95 20702 Sejsto ) AT U

AT 3} L AT
of Ql7in], ojst 7|ukA A W ] Lou] 5 A digt ATEEY] ANS 3
0 lele] AR 2okl Jlolet=s sk, S6] el For
HEE AR WAo] ofak 7hn] X138 AAo] QAo RN ATy o)

Awo] Azto] A PAS 7)ol 3 et

olololl= thafe] 43t 7 30l uhesHs Aot ARl whl
ofx} Abgo Tt A XSt Cm] A W | E7E G Yokt
sk

W
il
ofy
e
-
i
N

of AYEAN WEH DA} vheislo] 2003 el et ) BYelo R M)
7) AlFto] AN A ) BE tste] Ax|Elo] olct AbFERRARS st 40
20| AskEe Aol Bk AT Sloo} el AsklY A5 S s
o] Ao WEolA ojulshs A ARt AR RE o] 78]
Aok B2 o] Ao RE FE wY

QA7) el AEe st mApEo] SaYshs 2% Aol Wagh vl 8ol ol

uEd

oA A7) 75 veiste] A

BPEkE AAE TR A7 Siele) Bl

TRAE ol glov] ®

b i) 5] 414451 T2 st 9], A7 1%— el o
=

o] 718lelA] HaAr A7AARH élaa =HE 463

T(-/)}—L_ E

Hejskarzt OP& S oA A= 3 EH@PJ ﬂ?ﬂl %"J—V&EWE% T YS0]
TYsh= Zﬂ‘%‘i ?i—‘r“’ﬂ et 78“[‘]% Fgsial HaPste RS FY AT AA
= o

= =
SRR 090SE] o AR e ol o ] 4



150 Foim 7IE017 23HE I3 SRR Y KFyer

o ARG FY4E T B7E Pl A Brste] 45FoR FESHAL Qi
T 2008 9] AR AL A3t A 23371 et F 2eHI] DEF T Co
o] ZFzk 7570(32.2%), 407(17.2%) 2 LFERG vk AS-e 2004 96791 4] 2005
W 9371, 20064 9171, 2007 7371, 20084 6672 @3] FAEIAL Qo] o}
Ar] FYTA =Tt S-luket AA distel] A= T Q)R] kg HojEr) o

o] AH= 2006 A|HEL A 2007EHE ‘HTH] T JAESAIEE AASF
olck, AtH] el JISAET ATa)7| @] A] e 58S ARollA Bt
3t U 7]EE T55hs Sl disirle JAIEEE Fofsks Alwolct,

71k 3o R S| Ho g QSHS Y- A T WA, 7H 8] AR

W 3% 7Y, AtH] ST ELoA He Brkglo] ASH Fol 59 g0
Folzit}, FriE-2 el 9 A AlAE G WREA AL, Ate qlzet
At FYEA; 5 37l Eof 347 A EE FAE o] 9k,

2

N

Ct. THEHE7F S BESA|

1990714 <ol thehg7h= thelzt FOA|Ql gh=thst &4 93] 7 &
Gatdont 90l Sk o] % AR} AZAL) theto] tigt HMx o] Pr1E AAE)
7] NEFsERen 2ol 3ok ofst 5 AR S ZopollA B ARHAE F

Alo g ExpAel HrIE

ruz
>,
2.'4
kl
30
31

>
>,
ﬂ
2
e
)
ok
jE
M
o
O &
o,
~
Ir
rE
rm
o ©
e
Hu
El
N
£
™Y
L
]
HU
n%
ru[o
o,
~
2_:
Ir

e B, NURL 5 35 AR tslod A8l it A 9
BAet ABgobE TeE,

A el et S8, Wb /1% 0 AR 5 g BAES] A
A5 9lo} /g FRF BAL B7h 2ate] B8l B Aelek, Brh Fapt
F88) FAHA BT AT AN AL ggot Frt Aol BEwt
SESEA O



4% Pt 7| EAPHY U NUBENE 24 151

BN

obq A3o) dish EAIS AAS 1) EAskE 1% it paolE 241
Aelo) Autet BR AHA QAT A, Tel3 8) BN} A\E U
Hak S Ea A4 2002 fok ut gl = diat AAE 4

FEAE AL &0 25 e P FaAfE 24
ol g 7} Aohe BE AFARA Bl ¥
ARAGAL A4 A2Ishs Ao whe- Zelet Sgol
dhet st @ael Alsh, Wel oier Rero g
SfatE A E ] AT S Bl ofg A A Yol e
= BOIA Y, Vel BpIEe] o, gl A
E WG} o] el naAslofof shrhs A He] et A
A9 A TSRS AT AL o171
R I LR e PR R T oy xﬂxg@ooa 53}
WA AE

N
~

o o

&N
EY
L i3
4 fo

we,
Mo
2

23
of
o
ol
£
ikt
2
o
=
™
ot
u)
o ©
)
Mo ox

i
au)
|
4
<
2,
_:‘.l=_l

rr
e
N
lil 2 fHo

oo g o o

f
n)
1
1o
L=}
o
2
ol ol
N,
(i

e o
ih)

L

°

ro,
1y
G2
()
Ef{)lj
=

El
_l:[o
R
uoi'
"
2
i)

ok ¥ ol 1A
)

N,

QSR FAA = LFaS7|HY] 7|2 &9 A 9 uS - Aqtojzdof wgh
T8 YHE QH Folol 3 FEe}t BA o] nje] A5Hor deAL Algst
= Mdez wid 18] o4} F#|o]A|(http://www, acagemyinfo, go kr)o|| & A|5}
AL WSRO AEshs S IR Alwoltt, AR T8 AR
of Tt WE ol wet AL A& B T YFRE A= Aol FEFA
= A o7 #Agle] vlE] gtk HollA] Ztol7t itk HEFA] g2 5}
2] & StuEdoll w3t AR, wSTpo] Wt A, SHAY A o] Bk ARR)
5 % 1370 &5 487 Z}E(*}%“H 712)0lH 53] 41944 2d&, 98 A4
A, W AT T LTS AHL Y BER 8 YH 0] 2o
AL,

TAE 1966 FRIE7| S ATAKIST) AP AWHOR so] B
Wl gtk A Txe] LEsh o)A GAle] 2RYATI|E AR e w1



PAAIE =otaAt shalok (AI$], 2003)
SR AAE FEATNEAA L] T @A o] A s Rt
1960~70 AT -] Hgho] AGAlf digt 2 ARl Aol FxEH e e A
AAE A=202 AdFen, 1980dd SEHANEAG R THeR 244
o2 I7tAFNEARG o] FAEUA /AT NLAY o] AFARA T3 o
S FPotltt. ey 00 o] AbiAle} Histe] ARkl et uA &
AdF71ee] AT} o]l tigh vl ofAFo] e o33 A
2 =7HATNEARY 9] S A Q] YFARA 7]53taL 3o 7RI A
AlolA AR shs T4 ok /AT ARS A2 B 08d EAAT
71%] 41,4% AMESEIL thato] 24,2905 ARRLTL 9lo] EA AT To] F7kel
FREEA o] AMAIA O] Sl AAS oF 4= o)

A 2AA7|BL 7| 27)|E&ATLI|9) A 7|ed e 2 FEE ] 9o Ast
off Ztz} 13719 AF71EEC] AdE o] F 26719 AT HEC] ATFIA A=
PP Tk 08 SHAT7IHS] Folit e 3% 1oy EdFoR

A= it oF 1ol A7 29 32 ooz A
we kg o gk
<E 4-24> SARTI|R O+ B 91 %y
(E191: o4, )
] EECE o2 F2(3)
£01(%) 173l - _ -
yeseia | aM4e | a4 | A3F | Jsd | o9
7| £7|1891 73]
5,647 9,806 15,453 3,100 561 4,667
(134712
devlsdTsl 4,353 11,968 16,322 4,170 443 5,458
(1374 712 ' ’ ' ' ’
A 1,000 21,774 31,775 7,270 1,004 10,125

* AR s WRXIE (099 8E HE)



153
%—9

]

=
—
S
L

7|27edT

2lM =

b

il
)

=

=

=}
=

|

stk @ie) Zjgio]

o

B0l A7) =HA A7t
ZAERA =] E]

15

o

1B 913 7|BE b el

A2 37 A=A

sjet Ale el 271 AA = skl ATEA R 7]E7]e e

7|

HAA

ZH
2H

2
=

R4 SelLet JIZATEE U X

A FHE 5 7 AU
7|

3157
s O O

of medd 9 ATl of

PBSAIE =}, 244 Al

FAQTIUe| A8

PBS A= 7}

1

T

FLt

CEEE
5

].

il
=

.

°

_?4
o}

ol= gt

=

=

al

=2 18
71E A9 AFG LA

o

3
-
L

A

1

S

o

I o]
=8

@ Ao
e

FAA

o

A

=
LN

E
o]

T%

SRR

i

084 30%5F A 11 10%5-Fo2

17| = o] PBS

T

=

=

AR
713e] Q17iH]

8

w2 olc,
aett ofefat Ao Al ApHelE BT

o

il
__OO

Aolt}, 1
71%wet A

1

PBS A% 7§A

ot

1

283}

Q17| e 7

].

°
il

0

=

.

o] 35

AR
)

o

I o]
Fal

S
R84

2T SAY7IE 2F00A 7

o

ek
o] 47| t}

2

1) E3ta Qe

9
o

=]

T

RER

7] gl o
A

ol
=~
H ;‘q

AT o]
T

=

A ©]9]
=
=R A

=
T

=]

b glov S7delA B4

bz 7

AA

°

7))

0|

J

AL AL A= oA Aol

A

oA QlTh, I A=
=de]
=23
Z 1

473
A=
3

R
o

5

T
B!

=

0|
=

&0

H

A

RERE
the RolAl o] By o

17 gk AT ] e AR

9l %

3] 9

[e)

fud

A

FAR R Ay

=

=

A =
A Es dEE= A

find

¢

F A&

RS

]

I
-

°
o



154 Folx |67 BAHHE 9Bt FAHL U Kol

AR S0 8 BelALE, A7)ee] Aoduel it W YA ol
AU Sol gl

(2) EH L=

AE7E E2AAT7 18 ALs] gt il = A8 712 s
de Azl Hﬂ =T Aok PBSE 487 A ARGH] Sl LA o]
oh olEfet EAAT7IES F 7| Al A= BH B A A9
el gl %‘50 TJA|AL Qi

20T AUAEE KIST 49 2§ ARE 488 o= 37t duid
W) A s A A8 292 we] S 52 ol
AEolet, oleid FUF AwE 71 TR 9179 Ae] 0|70l 2

Hl AR-S 913t FR-EAA718e] Adzge T2 Al 9fEstsid. ol
T AR 2oz qlsl 1980d = &A1Y HEA RES Hsl 2
AU 2t 7] 29HIE LA 22 A dspr] ARl of gt AR @
A i) Sl AR SdATI AR A Yol 2%t B4
HeleAE 2R AR AT 14 E=poll ke AH
SHTh (AAI=2], 2000)

19909ty AHFA AR o] tigehe il T1of me} 7] l"%ZH A7 e Ato] 2
= A, ol2fet Aol dige} ¥ ditdi= Xé TFNEAe] B Xﬂﬂ
off e 7HAAl AL ol AAlsh] ot *1 19961 A AIE
FA=(PBS A%)7F =Y=|QIet. PBS A= AtalAol AR5 297} é,
Av], AA-H] -8 S Zgste] AtakA| Q] oﬂ}\]-.Q_ A Yd}= HhAlolt) o]
o] ARRA *}0401]*? 7<l w219 Hoke A7l 784
A B PRt 5, A 2l @ %‘—6}34 A7 1= 9
SR gFHoR tﬂﬁ’rﬂlﬂ% <AA SHY A4S ] g
A DA = Zgoll gL, ofF JAE s sfjordt
=3 %}%ﬁ‘iﬁk

A7 ATl AYske & 4

®

K

=2

o Hz
ﬁ_ﬁﬂﬁo}i[ﬂir_o,ﬂo

1r ruim r
do
:oé
N

>
=
18
o
[
H=)
re
-
)
i
Mo
of
=2
5



Hag felLet 71z 78 A xPA2H = 24 155

Bl 72 A FA0R vofo] T} QT FAUele 27 71 EAjelu],
Qubareu], AN AAF o TARET 71RAeulol Q1zu], FA7u)
ZlRagAeul7h mRHE, o] PgHel A A|Ue EATIHe) w
£ 34l 4 FEHTHE 130 oEslo] RAlES BEE ol s}

7] §18) AR FU7F AP PBS ARE sk Bk

[1 4-6] O] EHATT R ORI 7F

HEO| O &K AME

<HEREAS> <HR=EAHBI>

—J| = At HI —NKUEI|ER

WOl 21| SELALR

| E=R=geiall |_lelial]]

W2 03 AFE Y] EXEH|
W2tEH|

—gtAFA HI

—Al 24l -XAB M2

-Xtd= S EALR

PBS Al E4JE ZAAT ) ARRAS A Wiz} 0sdE ZA
P AATEES wmla A3 Ablu] 49 HRE o] AsHe ulFo] o

o
A 20%~30%%0 WEL Stk AAAR Q] SEE AR 30% 430
WERL Yk,

2 AR olejt Fw AYEY] BAAAS s $I8 FAROR A
ot QL) B2 52 A4S YAOH AR 201 BAd
o] QP QM W& T0%7HA] £ Agolch0), FRAIZ ZX2A 099
5 FA0|BARY W AMAAL] S VB GH| R HAFES Sl oA
Q1Au|E 2hfakct
79) £A(A) LH”‘NE =E.

bS]

80) YF = 2011E7K| EH ()9 QFHA QlziH| HIES 7T0%7HX| Y Al=0|H J|ZI|&H 73| = 80%, &
A7|&ATFE = 60%= o &5t UCH



156 Ao 7|27 HEIS 918 FTHY U XY

ok

A7 AREAAT718 A= HHI S v g E ot
T A= ePoAte] ] - QPelAte] g — QP ojlAte] Bt o] R
O 2 o] RojA|1L ik, Tyt ik A Yske AjollA = PBS Al T B2 Wt
7b QAiTt. T1E] AL o2l ol AbA o] Hste] m) o] SAY A S} o
oh 22 ot Rigtelle E8kal o] S AT HiE SAlES 4
ol Hietk o2 A& o2 A7 EaL glom At AUAA| ot 5
© A 409 F9F AAFIE LEAA Y Y AR o dE] ol

&

(3) EFHAY|2 I [EHAAAH=

A ZAATTR g 7ol Mk Al 2 I8 ATAAHS A1
1 9ick, 71 1Al Aelul7h 1A ulole, 71 EAE 7)ge] gt A}

9 31 §I%F Aoleka 4 AT gAloletn Bel7|E ik olojolE 24
7F A9 F ABsH Al ANkAel] AU B 7EAR)A 2215

sk gle

SHe ARIES duigoR FAstES

091 R PBS A= A UBtow ol %7144 A FEE st
oh =, 3R 2000WE alAEAA Ze0) ReD FAHTH :Lrw SRR
A7 2A4E 98 FAGD Al 725 H%i sttt 78 gL 7B
AUk QAASIS] TS 1T AN BT 7B A e
Aoz FESES Steict el 7 REAAe] 8079072 AUk, )
ATAI] 10%~20%5 A AFHES Sk, 7| BRANGE FARDY 18715
o SEsHe F47] AT SEW 7| ZUUAL, AhHs} ZRAE 52 4
Aok, FOATANE ATIY ZAL I At A% 71 FAIS Sk
= stk 53] 7|BRANGE F7h- AR1A A AR SEA0E G
213 o ST Aol ) WIE AARES a7t B /| BEAAYS
AL chopala] I BIRURBAY, FA TG AQoR Pk /)& /)
DA RARIHIE BESHES Shih, A7 TRl AR A A}
e F7bstect



4% Pt 7| EAPHAY U NAVENE 24 157

[1 4-7) SRR |B 7| ZARITE I

OIE AEFHE> OFE AMEHE>
-JI2 Al —J| 22|
Wl 2| WO 21H|
LRl 243
W23 A
-FQ AL
-SAtgH| W22 R AA (10~20%)
W2 EHAN WD 2 S = A (80%~90%)
WAIZ A CI2DRYPE FHAPE)
-SR-S ALY -S XS AL
ol EADT7IE 71EAMd T2 AN Ueh= 7P 2 532 AA,
SAAT7IES AT STHY AIS Aokl JleH, EA, S9dTIe] A
ofF FAL 915k ROATARIY 20 B 4 ot Tt o3| 710 4}
Hee TH2RE AR AL glom Al Q17| 2o ti-ejh 71AM]
of g Aol A AR A o] o] FolA EAATIR AFE T3] +HY
S 9 AR AR RS HeksH Eata ok

(4) EFHA7 |2 7 [2EIMI=

19901} oI SWA YIZka st 5 B ApalrASe) e Aot ol B
of et ZAAT7IT] ofet Ao Phat o} YEEglon, HoRE &

AAT/|BOR FURE AR FEIE AYO RN FAATIBY 299
FgAel it He] BAlol ob7) AlBkiet, ol wel AR HREA
B 71 AAE BRI B 7RIS EYshich, 3R 199130

FRFeld 2R Ao FUA REIE AAshgon 190235 EE T}
S|4 A7h 717 LE 47140 ARk 1995671A] Telr| S 19w
2 i Z1eoe]l AT ARA ANE FH0E /st Axskgon,
1906 AR 1R9lE Z BB S AAlska, sURkglE Ak W F)



% FHOR FYWE WAL A s0defelli= A o

A7/l HF B olFolziet. FEL 2ol lBege] B8

FHOR olFolAint Z, Z15AHY B Fels 37, oa;ugw A, 7128

A3t o] FAlo|glom ga e AT 9 Al 1
7S

FE et 19964 o] FF e dntet vl Pl

of

ox
|

fm

of

o

l

o o2

7leolzhs SHlA 1 s —?04?% T on, AlAE dA 9 %X—*.X—*.fé“‘é, =
G| aad, ate] day SolA ofd AsEA o2 Atk B71E 4
ATk (A=<, 2003).

7| BB 19999 A-SIAA 2] S8 oA M2 Ao bt 3
AR TS £HORA Ves sl vk @A S A1l gt 71
7he d7te]e dlA 7)ol

[O2 4-8] EHAAI|2E 72T A

<1 BB <MZE IIVEIHHH>
017 Al T}
CEES))
o1 Al T
(70%) 210147
’ (9 500)
S TP
(30%) (3e %))
2518} ) ( Ar9IE O}
CLEEED (o1 420

* 7| 27|5¢13](2008) 2008 7|2HEItHZ EE



A4 2elLiEt I ZATES 3 NABRHE 24 159

AR ABPMIAL AL} 2 ZAATLI| Thsh BPsE
AR} 7 SR A ATz }—t— SR A 2007 7127185
FEL AR GRBICIBYDAAS 22 B1eEol SRAGIATE: 3

wpos TRAT oo 20089 JWBAIAE BRS A3
wigste] 71 UFYHAEE Aastel A4 B BHE, AL BE A

05
o
(5
4

084 AH171EAT8] AFHES dFOR 3 AERAllA AT7UES T
7| A7 FA st o] 44%2 o2 o 1%E T Wol UERT.
1 o]82 Y&t vl v) Zol A7k} olglo] AnEch RS Brlr|7kat 3 A1A
71919 A Aol Qth, B YE Q] AEA o] Bz}, §AlZon] Al

L gk mle] AFshe A%l ek Folrhelndsl, 2008).

71371 AR G AT @ BB FAHS ket 2
o AAIBHaL Ak, AA, AFFE(70%) T 7 Y F=(30%) S F7F 2o mE AR
2 Apglel g, B4, TR ANE 5 AT 3 2, ©717]
2 2o A%, A, QdaEsE Qg Bl A%, WA, Bkt Alg
5, S 15 8 ) Aol A, T, e e 3
AR 5 Shal AT(AFd7 e dtel, 2009).

e Olﬂif& 7|7 A S AEkAL 7 A ] ARk
ufeisto] TAHQL ALY AASHL Qe AR EWIH ] 27k RED AR
B7P71s0] 71947 = oltE L ANV QB = Af ARl AAE]
A1 2GR, 2008). A-dHe] F7IE71E vidolM 39 7|2 Sdjsial
AAA TR Al B7F 9 ATk A AJeh, A AR S| T
ZUB7E AA 5 AXSER gk, ol ufek At 19 ), AT - AkiEt
3¥ 7], TP 3872 AAEY Brra e S8 A - AR BV

= % w(EFAAR) As w4, F94 BrraTe %‘H—Ef(%‘%ﬂl) Z ‘éﬁd

m{)

i

031

=
o




160 Folx J|xHT SIS 98t FAH I Kol

r

Hrh 20099 7887k -2 7187 A AdRRrel] whet b Ate]oll A
AAL A Als"E AAS S48k e

(5) A=K

o0 HolgwA A AAg e a4 Ve 4AY | T840
AL 729 w2t 7| AEe] ANEEAE 243 FdiE e witk ¢
Misd B Aol WA = dnt. E 2477 <
of a5 9l Aol Higt HAT F84o] diFETA distd25ol
Algdo] = glar ol Wt st dls 2 3 AT Al
Al ol FAA A E ATk 2 o] et B dEAlEe] A7

H]sf Xé%"%‘x‘ 04?7P = “ﬂlﬁﬂi w2 BAY 8 At vs

=~

(¢}
ro
1>
)

__4011'1
J‘.:OZiT-‘;l
b o
o Lo
HJr £ N
lo g w32

Rl
H_4
i)
2

ol
=

37
."

W ik
)

=2

o ol
o)
e

el ol 1w AR, 4

4 sl 549l g 35 zwxu o
FAL T, @) A2 B8 ARk, @ ZZMH uE, ( fOH
S Solth, ol A4S S@e] S Foluc 4B A A}ou

AWl 2] 71215 A A A ZAe ol Aol
A2 HYAGS & 4 Gl B0 Farol AVIHUT AREAAT %)
A& WY Go] 7Fse AN 711292 fod, FOH, Aol ot
A3, FHsHs Je1aE Watel skl 33 4+ Q7] tiRoleh, Ed 9
PECE AHEo] & e AWSF T ATY] vELY, ATEOEY 5
5 ARA ATSHRAZ AT WAA17] 915t B Aol

N2
fJ
e
—LJ
2




4% Pt 7| EAPHY U NAVRNE 24 161

ol& {3l AFE= 19999 1¢¥ 29¢Y EAAT7IHE AW SAs L AAH L
Hsh] flgte] "AREAAT7IH 59 HY - 29 H S0 =
gopqlaL, ZF BAjof AdEo] gl 437H °4?L717_(17H A7 = o
A 427 718& = 5-F 4lelE dUels AAE A7) A= - e 9
@‘Wﬂ— 7WHsEGAT o]} BlEe] FR= %%105_%7]%% AN agHoR
d, 5] flsf A3 A=E =itk &, AR AREAAIEHE A
T - Hesh] flsto] A Fopd= 541 570 ?ﬂ?ﬂ(%‘xiwﬂ?ﬂﬁ, 2l
AEAE], 71271EAT S, AFR7edTE], ST edTE)E At He
AAE ulstAtHAT], 2003). 2008 3571 A+3]7t 7jHEo] 75l
A A7 27l A3 &, 7127t AT e ATt 2 A EE AL A
T FAE 71E 717wy AbstolA 71 27]e e aSsaEh e
AFelR A7 A8l A AAEAR AlstE ZHHE QI
A3l AT AL 84, 22al AAA BelE Sl A=
TFAAQ] 715 dAt718] 9 7| AR A, v A3 Ve 24, &
T A7 A 9 AYE7E AUAF R FEAT A Folth
A3 222 2L AEA 7S oAk, 8 AR O] ATl
A7) AR 9 BFFEY3, 2AAFR 7e2A, B AU
A ekl gt A W o Ae ATl 719 H3], 1Al oAb B
A staL o|alBlof|l A o AH ARFE At AHEmoE e o] it
olgfgt Aty AAl= AHL] AHAQ] FAE WAL AN &P AeAS
gfjstr] fIet el Mt Heke) Auiatx ?La"‘r% e Fsiglou g9
A= 2] RO FAIE tidlches 22 02A 7
o|e}gro] Y2 HAI} thE A3 A 4%,
B7g7tell ofgt AT A AL, QA7 ,
7o) F-g- Ul%%% ?714 FE2Y Y ZWH%L:E 7H‘1°ﬂ 1‘41?‘5} =97} A




T T2} BF-E 50%71A] EehstHA 7hA Aol
’OSLL 3,6409 oA 12 1529 420 Yo A go|rt,
W0] 712 ] 42882 061 25 7% A 121 60% Sy
. S ARIFERE JHSHHA AEREY] golZAbol S A EE =Y
UuEAAL A LAY, SAATFA A DAY, S AR A QA
TR 7]E AAIES AR sholTh olefo]l AR 712 AT A3E

«111
N
o~
& b
o
R
TWore

o Mn
:?é
o
o
A

oL o o

i
it

o 5
o M
e oo

O

ol
-

lo & ¥ mu L ox

i

=
rO
e
-
<
n)
ot
ol
Y
Jk?i
=
Ao
_|>L
i
—‘,J
N
il
ofx
jakad
o
it
B\
[}
P,l',
=
%0
g

AH A= ZiAd

¢

Lo
)
o
1o
N
i L
I
o
fu)
1
olN
_\|l_4
= mo
ok
_L
—LJ
)
i)
o
i
)
)
ey
1o
r
Y]
Lo
we
1)
1o
ox

34
3k AR1e] 713 9 BelE A5k Slak PM 49 ARIEEALESL Qe o] o
17 e mAA Fold AT A9 918 BRATAe) F4, 7]
270 APATY AAZ 9Iak 2ATF FEAA 22313 (Bridge Program) 7]
3 27, B AN AH AE FA) ATAAY Boh 4, 223 PMEAe
ARgigrel A Aol

olelg Ro| |2 ATAH U AJTAE A W A |2 AT
dhat £ Sy, 123 agke] A7 =9l
g Ao w04 9t 1} o]@jst AE A o] HgEe. 7|20
8] AATaE Aol sht 712 Arsle] BHATALAAAA el

e
=

S~
>,
Q,
H
o
)
HT
1o
M
2L
ox
it
filo
=
>
ol
ol

o,
)
1l
(o]
S~
O
o oft fr

1 0
ok




HMag Lt 7| 2ATEMY Y RPHHME B4 163

< AAA R ThRAL QA RSttt

A, AR 2ol AfolE EE E=YUste] UntAA}, SHAFAL Y
A7 AL 2 IFgsal ey 7IE AMES thAl ATLEE o Aol A
Ao el A of® Al7]of Rzt oAmdt qEa SR & AJATE AR
2o WERL QA gtk &, AR AR ellA 7 RSl Alde] Hast
AL AR AP AL H R} oA Aede HAH o2 Srs) ud A
AA 2 Eht A S

AR, PM 49 ARl ARt oA o2 23801 Jle Al ATl
ARt et A A5 A3 Xt Alol7| e s AlAlE A e A=
1ArgetEe] 719 pPMo| ST} A= o] Q7] tiEe] PM XﬂEJ ool wt
2k ArERI Al S] W of57E e Sk, PMA|ES] Agof e Al Ql iy
FEluE FebA| datEsteh WAs] wE o] 7] wiEel ARl JiAdE 4= 9
= Aol ofyet F7IZF A&A Q] AMAE=HE 71&olof .

A, 7|2A7 AHo] tigke] AAATE THE FAEIL Jlof digtupe
ATAY, et A ] 2, dietollM dt] HelAl= i S Hiskel <
TEE TR *}"*ﬂ*ﬂxﬂiﬂ AAE A T digtele] FAATTH, A=

N

A ZZTATLY 5 7| 2ATE SWSHE B A7RA] et mevh ©A]
ok gl

Ao 712A74Y W BAEE B AN OR PRI} 7 2AT FEE 9]
3k ole] 74 A e 7] 2ol 3 91 B 4 glovt Bt Fole] /)%
FEE WHH A 720l glof F © ANZolT AL S WS
7] 913 4ol Wash Holnl, o /| 2AT HUEE B vk HFHo=

AAREA TR0 7)ola7] 95 BAHQ Mst Basi,

2. SEATI|& XEZY A H2H=ze EY A =MF



Hhete] 49, L&} A7eF] that Ale] Wi o|Rof Ao} shug that A4
AL olefst Tkt BAE 918 choket AAAEES Ag3t Yk, 73

2 st chat A4l 2 A A9, Sl Hie ek A, A
AL 912 TR AP AUABRAY, NURALY B)& 53l 4349 5
al

Ak, EZE F o= 1HE] A e 2A Si(30% TEo = A7 245t o
o

Slo - cjato] tigk Bel Aol Alo] SR ] Pelel £
9 EE ADE 5 AT FYTAE A, Alskee A7), Qn &
94 5= AN ok

Ty
¢
re
-
N
r
flo
)
e
i)
o
o
re
—Ll
m a
S oft
rEI
ox Mo
4
o
_O‘l‘,
rir
H PN
_|>~1
E
i)
i
o)
=
o
17
i)

@E
AR AR 10155 ABSHE HH S
Hol7] whizel] Hre] ATALAITE EAY AL ZAATIIBS FHO=

olgoiAic}. A AF7IA ARATALA Belot BT FRA ] A
85 ZAAT/ M) Aiae] 9 210 A APHOR G vt

AR A ZAAT7IR] S0 BAlIE PBS A=) AL Sla) o
A7 Q7HE GE shfsha FAATARGH] ol B3] FAATII T S Bt
QulE F7PAIE 222 ek Tel3 AR A AAE 98 At 9
o}, Tejuh AR %OJOJ%UMA o ?ﬁ% Shets] E4bs Al ol

QTR A A|EATE P2 we & et Y
AT Aolth, o5 FRY ATRLEA Y] /| 2AR FHO



165

.
=4

2N =

5
2

=]
=

2|
oM HoJA|aL ]Ik,

]|

s
=

o

7

A4 felLiet I ZA7EE 3 X
AA L HAA A

[€)

©o 9

o

3]

ps

15

2ol P H2e 7129

kel 1Eet =7 A oA

g A1 BEEA A

o, A-2] AA 2 v,

o]
0%

G|

]

JECRRE:

of =

=

=

= Al

o

4o et

AL

i T g g o

[¢]

%o
i
N

w
on

ol

B

=]
e
o

Foll

S

o

94
o w

-

=

}

=
)
Ho
=

e =3

S
-

A7 A

a

P
5}
5}

°

b gl of e 714 7

A= A
oA 2]

=X
5]

°

=

H A7 weEA e

ol R oA ARt %

A

B
=

17 9]

e
1

o

o
it

of

o] o

]

sheh wrebd o

Z}A]

=

) ois A

3] A

Lo
o
O

=

5

15

: J 9l EARE o 2tk
A AAZ &2 o $2jukete] GDP div] 15uS AT S

o 80% 0|4}
L8 A
ITh&71%, 2007).

WA AR P 15 eA A

=

o
0

1

o)

A= o]o| Rl o] AL THA|
By BEO2 ofolA1 gt
ol HIEA 7|

1=

T

I

(13
of

]
A, o
OECD o] 27| ugeii gon] Agke g5l o
ole}, ol Ao ¥]
A, A7} 2

15= o] A o

3]

A

=

=

chet 2t
REERS

A



166 &oIM 7|E017 B3HE I3 SRR Y Kgyer

4)«

ok, 7k FARR AGE 242 SASRRY ARG AAT A e FE2

ABASA A1 SN A oA ol ek NURASI AT

FATS, AEojsS ek T A A A ALY Sol thEA Afelet & Aol

AR 9170] AHEAA] WA OR X Aulo] Ao HRH WAL ol

She), g Aol ole] FAS A B AL Sh 2221 AR 2| ¢o]

Foel 3 24 oL Aol Mol oo ek A PR, Ayed
A )

el AT A 0.2 QP R st Q] oie x| o] BEsto] thste] A4
woks §Esh 5 gl Aot

Aol e W% A\ Pel2 AATtol e dist 4sih At 5
Aol BE distse] ATEAlete ks 5 EASE A At A7
Aleisto] jgt A|¢lo] ShefElul distel mewh o] Auks ekt QlXg
SIS AL 27| oA Eaka Qr|E it

AR A 9E Bk ofa) AEA 0 AUshe AAT Az AR X
stk tel gk A5 Aol s HERE AR BARH Q14| st A
B 2% ARI) sk BAE A S AN o] ot AvAEe) B4t
o ol7] o] e n|E3t Ao}

AN

A, 7457 distel] vt IS Ak 28l AL UAIRE R R Aell s
& R disto] TRt SAMAEE L kel tisiA e =vto] Slnk Q1%
] A, At d 24 5 diske] a0 AR FEA AlLE A e 7

|

olxL glov} ol A ATule] that EAle] Bubs) thate] REAA ] ciet
Alzo] B Agtolct, Q] ey APEM WASEEL Gl AR b
o thE AR thete] Al AMgTEY EAe] e $oE P ek
S, il et AL oF % Az 5 AHl0 2 218 o) 291 Sick
w7te] 20| B7he] Uhg M b 9] i7lo] wol gla Hrte] B,
B, AE 5 BAIAEe] Aahy PG| AR 2ol Tt *PHMW
B} ol ol el ufet BrhAne] GOlNE B4 Rk, cjgte] 22
U A A

Ak



M4y U2 71297 W RPN 24 167

(2) EFHA72 B 3! BYMEY EF X MY

[>
T,

40 o
o » o

Zel77 3ol e el A W PeAEE ZAATY|He] 294
A7A 0% FASII EARTE wheby AR Auu pel o] A3Hel
urh Zasht AR AT/ AU % elAwe] S BA
chewt ol w@ 4 Qic.

jabny

20
=
A
N
_>,i
_\2
of.
ot
rSL'
oX
1
05
O
E
n:

FAfstth= Holt}, Al 4 PBS Al®=
7H/\qg oJ5} oFy leju] 5} 7 Cf]_q- 733} =2 Zﬂ/\]o a1 Qlont 7129 £A
= sfdst7] fIgt Htol A o

rcm 25 /ot s A Y
o

—_—

—LI
U
2 B

= .

A, £50) REY S A AU, AT B2 Aol BT
E 2940] T4 Aelo] oflet FoH ATHIUE B B
EREES LT g s 232 slof gk Ao AT 2 9% 24

N

£Q
o}
=)
o
e
10
ot
ox,
B
jz
r°*‘
O{N
)
_|>i
fu
-
10
18
ot B
rlj
P,L
=
s
.41
2 nﬂ
)
of

o}
71887 2] AT ool digh 2} ZU‘”O] OlTOVW O‘E}
Jejh 2y B7HE B3 A 1 224080 AR dlib ASEE 91t
ol dast 2A AEE I8 B7It olFelR|ar Qi

ojejof = o] AstE ALIAA 24 2 G 2Al, thEHEAAR g B
o] B 2A, v ABEAEY ZA F W EAIEel AAs .



4 X AR

168 Fyoix 7| £017 2

i d|

Ab &

Ki

H1E 2=

"

Sk
of

= o

wjp

el

oF
i
It

)
H_AIO
N
o
:.AO
ol

B

381te] A

[z
of

7712 3355, f

2009 79 15Q014 79 259714 109 £ AAE A o]

[e)
—

24} 7)7F

=

L

EQleh, &3], tistdtAbEol dieial= %

27|Ed7slet A7

A
S|

N

To
o

. AHA|

of o
7|EERN =57

=2 =
=\ T
R R

tof 37 B7has 1

9

S

=<
;OO

wjp

1

o

=
o

alot 57 o]

=
pus

Z]
4

o Jel, BA, 71T Thele] 72T A3
o= e,

j -

=

o

R

5-1)

v
st

FAT. <

°



5T BIATIIBS YOIH J|EATHY 24 L A 169

%2 5% UAE Hw(Likert scale)o] uket BrFEI9l0.

w, BARAC] BEF 5 G HE HolH(EAAT/T 3357, that 38U

SPSS 16,02 o[§3fo] RASIIE, MERAS o Sut waeh 1) $He
)

fus jLn 1=}
o 235 =S5, it AoldAe 8 ATEAEC 2/ S8/ A

HtRA ZHXE e J|ERBS
— ol 7H| X2
~ 7ol XY
] - HEx ,
remael sey |- S0 Amabile(1997)
- ¥ x|
— Az
— Eo|® oA 7| Hjgo| XEA FolgerS(1989),
o |~ SF BAH Tz HEQ HEY Leventhal (1980),
S | - Jlen ME ISl S5 (7)) Leonard £(1999), H&H?
~ 7|25 MY SHA(HR) < (2004)
- Ho AFRe MEN Oty Campion £(1993), Siegel
Chy | — =&l AL £(1978), Robinson
EaEe] ~ AT ABEAN R4 S(1997), HEH? S(2004)
A pa|
M=t - APIA Mo A2y 7|3 wof FE
31z o |~ R 20io B Rgdmond:a(1993),
SEY | | moym ooy n MR XY M Tierney S(1999),
- "2 XY ATARIS EEA sEm S
~ GITRIZF AW £F (7|2
AMI | - AR AYO| £F(HEAY) Helnze S (2007)
It | - AYEHO| M HE S
— IiH| AT BN Zo| REA
— oimoIxjo| ChE HEPIol AHEA .
- o it Nonaka &(1995), Amabile
qrga | - 71E9IT A8 S8 24 o 5(1956() %), Am
=9 |- emsneing 74, olar Al Rigy | S 1990, Hopinso
x 0| _ HE RN XFS A S(1997), "t S(2004)
o ~HO ENN daa 48 S50
715 — Hom £AN G 22 HE()« | Abbey S(1997), Amabile
Qo1 | - MasH Mo Cft £8 HE (7|2 =(1996),
— M Ao OjE 48 HE (Y5 HEH S(2004)
— J|po| 7D BRI S04




170 EHOX 7|x017 2M3IE st FRITF U X0t
Blas SYX & R J|E2BE
- QI MEIIEN nF ¥ I Aiken £(1980), Robinson
HEY | - 2MZF AT wAF &Y It HE 5(1997), Leonard S(1999),
— A~ SO| st B AR HT Yot S(2004)

- 2lcise| HRY 2§ 43
- 2HE9 A SE YN 20y Y&
2ci | - 2iSe SRSl et AEet X Amabile (1997)
- 2050l chret XA 48 FE

- 269 FHoiHTH HHTIe| HHY

= tfotol AE2EMOM HMelEl EZYXEE LIEHH

Bt
ra
-
1
o2
ria
oY
Mo
1

H2%2 tiee] 7|

1. SRt T2 54
sfolut st oA sk & SHA 3427 F 62,8797} 71 2ATE
SRS 9lon], 98 - AUATE s ATAE 36,265 Lekge) Hhat
SuAle] Aeiat 29 RS AuEE, 4007h 2R oI 9om40.9%),

-+ Lo

N
o p ol o &
D)

re
)7
o
1o
i

AlE s8shs g9l dge] v Hatoll visf FolohA =2
Z S9} % 40t)(45.61%) 2} 50t) ©14H(47.66%) 2

AOR ekt 9IeHs5.1%). 3
Hg o9l H9)(10.47%)F 74 Aol tiekgitk., AEEL WA} 90%
oS At et

AP BEL HOE BNT BESGLY, ATHAE BEL /]2A7Y
79 olSHAGY AFAE el W, -Gt A A Hofol Al FEAY
o GAFAL H4E o)FT 9l Ao LeRtrh(pd 00D, oq;wg e Hupg
oAe] 912 7H4l Algo] thekeel HES uifstel AT 159 Aoe

At

A7} itk gl o (68, 12%), AT sh] QoA x ]z} HT% Srorse olelo)
H]-80] 36.84%9] 0|2 Ao

ZAF AN SHAREC] FAll ;4040 31 QM= IHA|9] = 1-37) A=) 7}

% WOrOw(71,93%), ST 81.58%7F M| SRl A Seksh A S

S3ata QI i WHEIAI= 1.75% AE2 26| u|u|dt 3o ket



A LAY 1T

I
pras

43.27%7} 5~99] AE Froldct 1001 o)A}

L
T

77} dhololm ¢hgel

o] %o

_'H_

& IAIE 28.95%0] o] 2= Ao R Uehdth tietd Ao Aty]

b

5
3

2~5¢ A

e

202 EEOn(46.78%), A77]

ulo
o

XOP

ujgio] 7}

el

=9 A7} 71 B Aow Yepir,

]
Sal

e

23 JHQ

SR

b
=1

<E 5-2>

20

9.30

4.00

417

25

7.31

195

96

23

317

99

50

12

163

47.66| 92.69

0 o
Bl 2

102

47.44) 46.05| 90.70

43

10

33.33| 66.67|100.00

156

14

6.51

7.00| 43.00| 50.00| 96.00

8.33| 41.67| 50.00| 95.83

23

6.73| 45.61

26

12.09

8.00

12.50

33.33

38

1.1

67

31.16

30
30.00

25.00

103

30.12

89

41.40

45
45.00

12

50.00

66.67

148

43.27

33

15.35

17
17.00

12.50

53

156.50

215

62.87

100
29.24

24

7.02

0.88

342

100.00

frl

7|

A

oo i+
oo 31

L

=

A

70
i d!
Klo

A

ol

e

(1) Xt

105 A 4lo]

o
54 BAE Ak &, 5(% 1), 4FH), 3(HF), 2

H =
=0

Hol Uit 9

A=,

H=Hd
L

3

o ¢

oF
i

el

TgoIA Bagt HJE A

s

<+



N
=
T= “W — —
> A )
v —
oF _W_O?_ ﬁadﬂ__oeﬂ_,l,mu:._._
_€99%622 = oo & 0| =
el 0009.80 Bl 9:.10 Rlo|lo
0 & S|o |- < B & o T I ﬁﬂﬁwﬁw
=g DR T K )
]” Y EOL&LMWHE ml_._._
o & 5o PR E =
KD Bl B ol oy o | e
o o MI. E.oo_#oeh}w S|E I8 g2k
reY mHWL%Fouu "._/uﬁo.m1.ﬁM
WE%699 ,@zﬁooAﬂl :.%43%%%
No TH S |®| NN @5 ﬂHqurrm@éoo B!
— 0| < Qfai || el Aoﬂ]e
o jijg] ol oom X =
R o R WP e T b
o O Llﬂ%ﬂu@%nu T
wr ok mﬁ QQHET%W = || 5
. il o
T X x ﬁnit%ﬂv @%mmm g
%N < mogcﬂ_iﬁ o =)
Wﬂ " ﬂﬂAﬂAﬂ% N
&= ogquTme,iw <
RS 22 = uw,m_u i
W A b |= o
) v ® E T B i il iy
ﬁﬂ« Moz |h|®| s Rhﬂo%&_t Eo%mgm_a|
— 5 KA |a nc_._uoltl < R E| mulgo 3R |
o __%m_?g@mﬂ ST T oW E % SEIEI
G EIEAE A R I A T 8l
zo X %0 B! ol b 3 —
3 " G A S &
f i
oy o %H@mﬂmﬂ%w
o — oo T N B do o 4 |H
o 2 Lmjfi_% s YlE
~ N ol e B o e W,E 2 LN | RO Mﬁ
uunﬂ.oﬂ,lwﬁ,mupo_ldl E__A_ﬁ
PEE X E v
T No mr

*+xp<0.00101AM R2|



A5E BIATIIB YOIH J|EATHY 24 L A 173

oft

YA &3 oot 240] Agae] A= 9 Bl that ME Ax 22
L ofu A FAshh Suset TAHORE 44 o

2% 9] £9o] £YP o|Fol4 3 YiAo] thaf ol = Bt
56), o] BT R Qtel A= FHA
16), e, AR ATAAGle] A tha HAR ol
HATALAGOA] HIZR) SpapAle] chr]t 22

A gche odo] SAISHONI(2,7), FRATARAGS] s 20t 47
ERIsie AR ZY Al BES Mol 3 9Igrk2.95), A Hfo

of e BARZAOIA 213 Aol LeRtA] gkt

014 o o kJ
£ T (R oo o
H R o om 1o &

o [

75

i)

<E 5-5> Ut SERIO) FRON Uet 7t

SHNE B2 BEEEA
AR B2 BHY 3.16 0.83
xXo| U2|2Ye| =TY 3.56 0.85
BRI LA Fol AN ¢PH| B2 Y 273 0.96
HRATHLAY T8 U MYIYY| £YY 2.95 0.97

ot SEAS-S Thepgol dialA uad FAHeR Qalsh g

sk WA, 42 Aol 2A AL ATl At okt 1
Fl2lo] ZHolsta olrkela SHakATkS.60). ATALEA Hol

QAFEEHE AT Hopo] SexEo] Rt FRAe HEg

PN'

|
© 2 YERHTHp<0.05). =491 A4 iAlES AAs] 4 “3}%7P°1] oot AE
M 2 AAQ SHE Holal lom(3.3]), A, ARAeR Fadt IAIE 3
FaL ekl SHEkRITH3.48).

|

ofs
Rl
%0,



_.
=
F=y

o
10

A
=
®
-4
]
o5
ot
T
40
o
1
>
>
n
=t
Pl
o
0 o
e

thet SEARE 2 dheelA] AdisEo] 4GB AFRAS Agste] AT
4 S5 71517} AL Gk o] 28 58 bl de(.79), A
AAol A A2kzo] AT Hojuln gtk SHHACKS.82). Tt HRE
Q1917190 SRS TR R AT tho R 3 R 72T A9
ARglo] FH5HA) Gk AL el Qv)(2.82), ol tEIRA AoAl
A7 AR AGEA AT 5 G 7181 o Hw M| glout, A

3 Aol A 0] AHATA] 7287 A AARIo] FHA] etk AL A
& KA Rlolet Sk AFEAM o] AN O3t Aol LhehkA] ¢
e
<E 5-6> Ufet SEKIO] SAON Ut 7t
ESPNE: g HEHAL

ARz A3H 49 713 29 3.79 0.90

#H2 AFXoA SHE XMEE 2o 3.82 0.79

#He AFA Hd HF J=2AF NP EEY 2.82 0.82

AN 2] DA 2 S50] B 2 A0 Bk azm 29)
ook ) AT A S ER Bk SEEel(3,5) ATAEL ATHAL
5 7 = Ao epstet, 20l i AElE o)




A5E BIATIIB YOUH J|EATHY 24 L N 175

<& 5-7> Ut SEXQ| B8t EoREol Ligt ot

SR E B2 BEEBA
chet Lf ATRIZE HRAFE 3.57 0.86
BRADNLUAY 2T AT BYAE 4.29 0.78
chlel ZME0l FolX ARHS nlFE Y 3.23 1.06
ol APYIBIIS HEY 2.64 0.81

1O
i ANt Seesen, B1Se] A 8, Bolie Wi

7ol }
5 ke W/HES] FA) Fo] Fo EAHCE A=,

<H 5-8> 4ot SEAQ ¥ MHHIKE 2HE A

Al
8 BTN 2 2HE 1= 24

(HESE=) Bl weg HIE g

2 Bzt 43 30.50 33 23.74
BolRlpe M2y 75 31 21.99 48 34.53
B/ r 254 34 2411 34 24.46
SEEIIE QI E 015 33 23.40 22 15.83
SCI =295 BIHE 1 0.72
X £2 HWol ofst eMElE Hgojy 1 0.72
A 141 100.00 139 100.00

Sl 8 AR e AT s FA402 QA



176 3O 71517 BYEIS 913 3

I
Bl
pal
pal
v
=)
Rl
10
o
5

QUSAEHS.76). THtolA ATAE o] BRAl AL 7HH%}£% A}
Lot ARAHE DT o] 4 2
491 et oo, el A Sol BHBEAT R A1 4
WA ARAE o ol AT QU AOR Uehdeh

_@
8
%
E
o,
A
e
re
re
-
N
L)

<E 5-9> Ufet QUXIO| X140 it I}

YN E B7 EEEA
SHN ATAY Y A2 3.31 0.79
LESEERIER 3.76 0.82
ARSH| KHBY 3.95 0.67

Hfsre] ATAEE ATIA A H7E A MRS FAL PHES Hgee 3

Ak 283 g3 gleka Ak 9lonke 42), ATaAe Furt Al
3 Uufghe 39 olzte] AT Brle] FHHO

= ﬂii 74>JﬂL SO 27 245

3 4 S, AAAE A

ol Aol e el



5T BIATIIBS YOUIH J|EATHY 24 L NN 177

<H 5-10> Ut SEXQ |80 Uigr ot

e VE: B EEHEA
Cjsto] 22 FH - WHE MU 48 ofF 3.42 0.91
Chstel AAIEH A1j 29l of% 2.74 0.97
YREATINLAR Al AT A 2l o7 2.32 0.83
oistel &at "t Mol fod 2.75 0.82
Ct. A&

ATAZL 95 ARIFETY 1T, Fo] of H= & o|Fojx| 1 ek
AT WF, e A
Aolt= Ui elgie

<E 5-11> Ut SEXQ ARG Uigr It

EXX|H g HEEHEA
9If MEIIeel nF - §{H 3.53 0.80
CHeh Lf 3.34 0.79
ATE W +BH ZHES =Y ofF 3.59 0.87

o3 Agrlete] WRTL A olRoiX A i ol AT WaT AEAE
] 01?31 (9,15, HEB7B A A} DI AL 20 A

I

Y
g_
_g
o =
i
)
ga
_&
ﬁr
rlo
B>
1B
e
-
jalu)
e
e
oK
>
ne
o
I
o
k3
>,
=)
Q,




T e<pRs 9 gaio| | oi7H o)
—t H =7} MEIE | MEIPL | ZeME 233 )
HIZHd 3} 0| - - - PSE
) oigsich | 317t EED L% 2R 7}
(ES=Y=RoRT) =~
eeEEe ojzCt et RBEICH | WM
SEAtE 10 14 4 2 2 32
Hl& 31.25 43.75 12.50 6.25 6.25 100
H 5-13> Ufg YK 4N HRAXXIEYL HIZY ol
TEH ATARER o 2 Mol |diz 2ot
HIZA 0|8 Elglof Bl ~ 7|} HA
T | zmegual 23 =X
(CESet2sh °°
SEX 30 25 19 1 75
Hlg 40 33 25 1 100.00

T S BEE RS B Ao o —z—z 29l BjEg By
(5,49, BUSIA US| S ) AN WEEIA S sl

1o 2 2A09] SYAS et i ool el ATAYE B
ol el A S A] AU of§A WIS 2Ol 3
7Kk Ao S 4 = oA Ak, ATEAY Holt RelshA) gk Ao
2 epi



5% BIATIIBS YOIH J|EATHY 24 L A 179

ES SPaE: B HEEHXt
2loe EE8 MEY T 3.49 0.89
ARES SH HA 3.32 0.86
ALE RO e Mot XY 3.48 0.84
2ol MELD Cfust AFFH 48 3.41 0.83

(4) Hopm Ay

Ot Aol oAt

Aon £3) Helat o Szo] Aol dajs A Brlsks Ao ekt
(8.70, 3.65). thato] AoA ol AGAINE A=35H| Yot T3S
A AxbE o m ZAH WIS Yela Qirhe.11), Qe Fols g
a7 e o= et

<E 5-15> U} SEKIO] AP Gigmoll Lot 7}

=XKE o HEFEHEA
THelo| &olxf ol at 3.70 0.78

B9 HoF ey 3.65 0.78
Chet7|2ho| &to|™ A1t 3.43 0.83
Aol Yt ol 7ey 311 1.01
el A2 sk H Aot He 89e wodks Aol tek o

A5 Helgurk T2 ofe] Yrp e ola) Anke P e 24
2 7Pg FA% YO Ao, 1 o RE ATYT 0|99 T ¢
Aelz QIgt Azke] ROl Ao H | ZATAY FAS 91 A= v, 7]
HrpEe] BARE AN,



AtS

K
Bl

__I.l.

20
21.7

Ak

45
48.90

PNUN|
(=]

52
56.50

20
21.70

41
44.60

ok SURIO| 7|ERT 4% Al Hoj 0|9

eS|

F

X
o

90
97.80

A =

4
44.6

<H 5-16>

57

180 Zo/F 7|x

=
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<H 5-18> U N SO FIPIo|| Uiet Bt
= THEA}
ol MY 47 0.78
o7 4o 0.69
Aol AEA R AFIAIE FHEHA] Hshe ol thelAl= shte] A4
71 y OFLO}XI © s 7P 2 olnE EdeH, YeE

Fo| A2 BrEA Fache 34

1=
HI
1o

1=
HI
1o

38.89

35.29

38.89

17.65

1.1

5.88

29.41

5.56

5.88

5.56

5.88
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100.00
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W 7R 2 7|2 A0 A9 oSt A A MEAF vl Wb, S-&olut A
A Bopllde FSHAIES A teE olFAl Qe ASE el
(p<.001).
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& TR B2E A E Sl SEAREC] FAll 3k e AFaAl
S 1~37) AwT} 7P WOEI(64.3%), A~THE 32.3%0) o]2L Aow
Hrh A9 SHAEY 34%= A%5E FARSAAT7I A 712E
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T o] Atge] Ao} 9lom 1091 ool sk tiE TAE tha EAs)
= 2A0=2(29.56%) UEsth SAA71E SEAEC] Folets AaA9] A+t
v RS AAHoR “ﬁl‘ifﬁ 5919 ool Autk o] AA|StAL glont
(61,0%), 712AFIAE aoh= SEAY] A9 S8l /S =35h= -S4
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<H 5-20> £H(H) SO 22X 12

b AH g4 Al
AT | (SE) 50CH Mol | zHal
(8]g) | 20CH | 3ocH | 4och oA+ 2| o |97 017191 | o179l S
89 1 26 49 13 76 12 10 46 31 2
PESuE
26.57| 1.12| 29.21| 55.06| 14.61| 86.36| 13.64| 11.24| 51.69| 34.83| 2.25
107 2 32 47 26| 101 6 5 37 61 4
889
31.94| 1.87| 29.91| 43.93| 24.30| 94.39| 5.61| 4.67| 34.58| 57.01| 3.74
126 4 50 37 35 118 7 5 58 61 2
Vi vily
37.61| 3.17| 39.68| 29.37| 27.78| 94.40| 5.60| 3.97| 46.03| 48.41| 1.59
13 1 5 4 3 1 2 2 6 5
7|E}

3.88| 7.69| 38.46| 30.77| 23.08| 84.62| 15.38| 15.38| 46.15| 38.46

335 8 113 137 77| 306 27 22| 147| 158 8
100.00{ 2.39] 33.73| 40.90| 22.99| 91.89| 8.11| 6.57| 43.88| 47.16] 2.39
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2. EA(A)9| 7|1zH7 & &F EJt

(1) XEMEel 52

By A 2ol o}L A9 Apo] FEIAE i ARAA Mo
e Mgt e, % HH AeE 59 aﬂE HE(fe-ESEL, BS

i} %Lﬁ?@]i& SHAES %‘T‘j%% Al ek Aol FYshke AlZE v
38,8770, A9 e, PH AT FUE= AFAIEE 35,63%0] &

87%
3 A ol2lol FAYUF 5 VIEFATFOl FAske Aol - b



ERSPNE: g HEEHEA
A | 2.80 0.81
Ao 2.28 0.86
Al 2.96 1.02
AHES AR 2.87 0.96
FEXH 3.13 0.95
A2 2.55 0.92
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2(2) HATO] &3 A7) FGue] Amet B TR B 2
A2 2ARE AT, YA FHOE UeRort 98 Wl HE0 Q4
of ek}, %, TAIAIA(E 49)0lh 24 LAAKS 44 oA ol = Bt
TS e, A 0® ool thak MAN2, 54)0lt HelHl Aol T
Q1] (2,60 oA B o] HEG A0 gt dHAE B4

AtapA| o] Aol FrgstA o] FoI XAl Ql=Ttoll gt AZolA] AAA oz
2O g eSO, S-8A7(3.48), 7HETH(3.63)0) HlEl| 7|2 ARk
27) 9] -SR] B4 Q14 Hlgo] §-oH o0& vA LeRlth(p0.05). 249
ol gt BjmofA = HA| 2] 4ol A= ol Fr FAsichar 148k
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PALo] wlaf 22 #E] 242 Tl tiall Bl AR Bl 9l O Vet
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<H 5-22> EHAPIA FEXQ 578780 Uit Bt

RS PNE: g HEEEA
AP v 2ol STY 3.13 0.86
Ao Mo FEY 3.49 0.82
E2H9 E2Ye FHY 3.44 0.86
AE 249 584 3.08 0.93
FRATNLAIG S FolH A A7H| HiE HEY 2.60 0.83
FRANLAIY S 718 B MY FHY 3.01 0.83

%—L 4] G| o] BAg iR HEAS 4 ATASE Aol

=5 ek o AT AA|, AR ST EeTte] T Ao
A A o= 745 AEe] FOS LEE|(3.64), o]t HFEAAT ]
S5 FA71 02 SR 9T 0)E 4 Gk ATURELS FAsH]
NP EER

SR ® g HEZHEA
iyt d2de #E 9+ 7 3.44 0.80
ENH AMA oY 3.07 0.91
3 - MY S2E 2 A7 oY 3.64 0.81




(2.78), 3R] 71247 YA (@ 4D0] S5 gekn SEBL 2, B
ATAEY 5L $23 VI, WS 2T ittt 2 5 o
<E 5-24> EH() S| ST Ut Tt
SCLE] B2 EEEA

7|2l g3 12y e 3.13 0.87

ArE2 A7FH 4 713 7Y 2.78 0.96

HE2 AA0A SEe A F 3.55 0.76

#He A7A Hd ZF V2T NP FEY 2.4 0.87

2 Az Te)m BRATRIAY 574 AT
A Szo] tha s Holeka vheetths 1), A4S 870

<E 5-25> SA() SYKIQ T BN Tt Bt

SR g EEHA
A Y ARt BELE 3.46 0.76
YRANLAY A AP BHE 3.11 0.88
tiLiel BYedol go/y H7asol nixls g 3.64 1.03
oy AtgarEoe HEy 2.51 0.82
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7] otk e ANGO, 1 ko R WA B |2 AT B
o4 At 948 vreish) Bk, Brhelele] Aige] Rasit o Suks
et

M.

<E 5-26> ZH() ST UHWIIHEO| SHE oI

& IH B SO ZHE 1=9 2=2

(CH=S82&E8) gz HEs HIE HEs
ne ot 51 31.68 59 37.11
FIX g #8FE 56 34.78 43 27.04
gIelee M2 25 37 22.98 36 22.64
388t B2t EM 0l& 14 8.70 20 12.58
7|E}
— HEAFe EfE ZAAT O|F 1
- PBS 1 1.86
- oY AN Y 1Y RS 1
- ==AFo ot 1 0.63

A 161 100.00 159 100.00

(3) Zxlo| 2giot 57|50]
ot X

AR SHARES Aol AFARfA Fofste Aol disiM=

8 . 53] AT AANA AeRo] Hagt
FOIA|AL Jlohal SHBI0m(3.62), oflof= FefAQl A2
3 A5 A e® 71861aL(3.26), A7t I Ak A
AOIA I AR/ o] FoEal Qe o2 SH3HITH3.28).
‘H?ﬁrxﬂ—‘ﬂ A B AR o2 24, #E7E 7hs kAl S ekth3.29).
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SENE o HEEEA
HetRlel Ay 3.62 0.76
AFI|&Sl Rrgd 3.26 0.89
AFrHl Ay 3.28 0.91

dusage Xad 3.29 0.82

A Al AZE A7 FAl] Wi 843 Fade AR 23, SHARS
< HAE FgAA odS et AZE deAY A2 HES A8
Ao izt SHARES] &7l ofE Ads] 83l Jleviehe Aol o
M= THA Hhe5 Holal 31ou(3.02), AR ATINLARINA of2fet Ard
o] #&HIL ATt v ARolMe FAHCR SHEkltH2.79). B3 A+
W7F 2 AL g HE=A YA, FeRt d-EelE Eekal
?‘Hﬂ U2 2 5 2% A7EES ol Skl A 2 AL R YE
(2.54), ol FHRANEARY =3 A B5 FEAY AR e
(2.22). ghd, 2Fjo] qtz|o|u FAE A8 o FAsHA| siAstal dask=A9
oS E dEoME EE IR Ytk ool FE o|FUTH2.82). A7

A Aol BAROE o5k ekt

e

SR o EEHA
AET7IH MEZ FHLHE HE A2 o7 3.02 0.69
YRAENLALG Al 22 FH - SHE HEUH S +8 o7 2.79 0.69
L%7|¢o| AT Al 82 o7 2.54 0.85
YRENLAY Al g4 i 2 oF 2.22 0.93
2% 7|¢e AL Zit 489 /RAY 2.82 0.69
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THA AL} 2bFolA JeAll HisE ot SAHoR SHEI
(3.14). A=A ot Aol= fISAH.

oo

SELE: 3 EEEA

o MEIete nFHH 3.59 0.98

2 = AFFHSl ATt H Jts o F 3.04 0.88

B T2t TY OfF 3.14 1.00

o ARAFES] F, Weo] 2 o|FolXA P olfol vhahi WEI A
e SuAEe] RS TS 4 ol AEA Jo] Esich SEsigon
(50%), SHAEZY AP/l B 2 BB} & 2AHA B o]0 i3]
SUAEE 22 o Aol B AT BF 7187 A gk gt
el AR 2H GO FAL ¥o| krki gusigc

<H 5-30> EH(Y) SEXIQ QEHEI nF H[g/det ol
_ _ Ef O3t %
MEst | 9y | ®a<

_ 7| 2+3}
SIREBIL A7 Mt | MBS | WRIPH M| | oMol | ool
HEA3t 0| | OlEaict | 7|7t | EEs | Lyl ;}Tj} e N I

_ X

ofict | el | moh | o
SEXt 15 6 3 2 1 1 2 30
HlE 50.00 20.00 10.00 6.67 3.33 3.33 6.67 100
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+HH
HAZE23 | AR A EIRERIQ | A=l
Mol 4 —° = 7|EH x|
HEN O] | ZE2Y oo nE 8= ZH23}
(CHzee) =<
SEXt 61 50 65 57 3 236
H| & 25 21 27 24 1 100.00

EAATF7H SRS AHAle] &3 2219 ejrof el A= 341 B}
ok ARA e g, A%, AlEE 5 Yurt AFRAE A -] ded

© Ae8E 250 lokal SHEIITK3.40). 2Eu, SAR R T2AT
ofof| FAFl= AFASE ThE Roke] Atate] sl Aoz W2 BrtE
WEATH3S.19, p<0.05). AHEA Y ezt FAASNA FA9 HxE He
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Hola ekl SHeFGIrH3.29). 3 -SR] At7]Hol A= 27t A+t
A 71915 Ads] grkskar ekl B7EsHITh8.41). §HE, AFHRAE] Elﬂﬂ
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St 29 FH| 3.40 0.86
FMO| SH HAl 3.42 0.98
FMEO et M=t XF 3.44 0.97
MEL Ciyet A7FH +8 3.29 0.92
O g1t el §EdY 3.4 0.88
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SUMMARY

[Title] New strategies and Management System for activating creative
basic research in Korea

* Project Leader: Lee, Min Hyung

Abstract

For decades, technological development strategies in Korea have actively
utilized imitation strategies to pursue science and technologies of advanced
countries. As a result, the capability of applying and utilizing source technologies
has been developed significantly, but the capacity of obtaining source
technologies through basic research performance has been exhausted instead of
accumulating.

Recently, science and technologies are developing as a new paradigm by
becoming more complex, converged, and non-lineared, which is very different
from the past. The convergence of technologies in different fields is leading to
the creation of innovation in fundamental areas and creation of new areas,
thereby emphasizing the fundamental research which is the basis of science and
technologies. Furthermore, the linear model of basic-application-development
research is opening a breakthrough for new discoveries in basic science, which
is changing into a process of non-linear process leading to market success.

In response to such a science and technology environment, the government is
coming out of the system of imitation and pursuit and is seeking a conversion
into a system of creation and initiative. That is, with technologies obtained by

strengthening and fostering basic research, the government is seeking to convert
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the existing science and technologies research system into a basic source research
oriented system. In addition, as a specific means to achieve that, the government
is strengthening individual basic research and investment into source technologies.

The performance result of research and development depends on professional
knowledge and capability to realize creativity of the researcher. Especially, basic
research emphasizes expertise and creative capacity of the individual researcher.
The creativity of the researcher is dependent on whether the research organization
environment is created adequately for promoting creative research activities.
Moreover, recent research and development activities are producing creative
results through systematic research activities based on the expertise of each
individual. Therefore, building a research organization environment which
promotes the realization of the researcher’s creativity is an important strategic aim
that should be pursed in order to promote creative basic research.

This research presents improvement measures for the managerial practices and
institutional environment which support creative basic research.

According to a majority of research on creativity, the optimal research
organization environment for realization of creativity is one which presents a
precise research mission and direction wherein researchers can concentrate on
research activities. In addition, creativity is realized amidst the complex
relationships among various elements of organization environment which arouse
internal motives. Therefore, to provide a creative environment for researchers,
comprehensive analysis and improvement on the research organization
environment and on the government’s policies and institutions which affects the
researcher’s activities are needed, rather than partial and makeshift improvements
of institutions.

To this end, this research adopted the following approaches. First of all, an
analysis model of the present research has been derived based on the previous
research related to the creativity of research and development organizations.

For further analysis, two approach methods were adopted. First was the
analysis on the government’s policies and institutions intended to support
producing a creative research environment, that is, an analysis on basic research

policies and public research organizations (universities and government-supported
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research institutes) in Korea for activation of creative research.

Second was an analysis on the research environments, especially creative
research environment elements, of universities and government-supported research
institutes. Drawing on reviews on the previous research, we derived the
environment elements that creative research institutes have in common, and
analyzed those elements through surveys to derive the problems.

The results of the analyses are as follows.

First, basic research policies are centered on strengthening grass-roots individual
research, and thus lack systematic approaches for supporting strategic basic
research. Especially, it turned out that the role of basic research in the national
research and development system, and strategic approaches for strengthening
socioeconomic contribution caused by expansion of investment into basic research
are insufficient.

Secondly, support for basic research is being concentrated on individual
research in universities, and government-supported research institutes which
should play a strategic role in basic research are still conducting researches
centered on application and development.

Thirdly, the result of the analysis on the elements of creative environment in
public research institutes (universities and government supported research
institutes) showed that the elements enhancing creative research received low
grades. Especially, indicated that some elements, such as insufficient resources,
low fairness, low autonomy, inflexibility and excessive competition, were
prevalent in public research institutes.

Fourthly, compared to universities, the research environments of government-
supported institutes received significantly low grades especially in autonomy,
challenging spirit, and transparency in conducting research.

Fifthly, inflexible quantitative performance-oriented appraisal system, excessive
competition for procurement of insufficient personnel expenses, lack of time for
research, difficulties in conducting continuous researches on one subject etc. were
presented as obstacles for conducting creative research.

We summarized the new policy directions, strategies, and institutional

improvements to promote creative basic research, as follows:
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The value of creative basic research should lie in creating valuable results not
simply discovering and creating something new. Therefore, we should reset the
value and role of basic research so as to create new values which can contribute
to the economy and society instead of putting limitations on the research to
simply fulfill curiosity of the researcher.

Therefore, basic research polices for promoting creative basic research starts
from setting specific policies to restore the values of basic research. First, the
structure for qualitative growth of national research development should be
established so as to clarity the value of basic research. In more detail, it can be
achieved by converting the national research development system from a
quantitative growth-oriented system to a qualitative creative basic research-oriented
growth system, striking a balance between a quantitative and qualitative growth.

Secondly, basic research policies should play a core role as a driving force for
the national strategic research and development projects in order to stress the
substantial role of basic research in national research and development system. To
this end, the strategic role of basic research should be strengthened by promoting
a new strategic basic research program together with various fundamental basic
research programs.

Thirdly, it is needed to reshuffle the existing individual-oriented system of
universities to share responsibilities of universities with government- supported
institutes and to build a cooperative system.

Finally, an integrated connection system for relevant policies should be built
so that such basic research policies can be promoted effectively. In other words,
the system should enable those policies to integrate each other.

In order to embody the direction of such basic research policies, it is necessary
to set specific promotion strategies for implementation of the policies. The core
strategies are presented which need to be set for creation of a creative
environment as a strategy to implement new basic research policies.

The first strategy is management strategy for basic research centered around
performance values in order to realize a qualitative growth system.

In order to activate creative research, what we need to build is an innovative

management system aimed at creating qualitative values, not a management
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system focusing on quantitative performance. To this end, program planning and
management system must be newly built.

The second is support strategy aimed at activating knowledge of human
resources as a subject that realizes creativity. Realization of creativity based on
the expertise of the researcher determines the quality of the research performance.
This means that that technological competiveness depends on the effective
utilization of creative capacity human resources hold. Therefore, the investment
into human resources who have creative capacity is important, and the flexibility
of management practices should be secured to promote the flexible combination
of various creative knowledge capital. This study suggests the human resources
activation support system (PKC system) as a system for executing the specific
strategies.

The third is the responsibility implementation strategy focusing on the
achievement of various missions. Basic research is taking on diverse missions such
as discovering new scientific principles, creating new areas, challenging unsolved
issues of the human race, and resolving national economic and social demands.
In order to effectively implement those missions, what is needed is a responsibility
implementation strategy where researchers can take the responsibility for the
activities to autonomously seek the solutions as well as the results of the research.
In this sense, the planning and process of basic research projects must be made
autonomously and flexibly, and a supporting system should be established where
one can take responsibility for the result. However, implementation must be made
depending on the mission.

This study suggests some specific improvement measures to implement such
promotion strategies aimed at activating creative research. The measures were
designed as systems to build a creative environment through combining creative
elements and administrative elements. The suggested systems were presented in
two subgroups: those for planning and others for implementation. In the planning
phase, the systems for designing and planning new strategic basic research
structure were presented, and in the implementation phase, Personal Knowledge
Capital(PKC) System focusing on creative knowledge capital has been designed

as a new strategic basic research management system. This PKC system contains
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open convergence of knowledge, management practices for commitment, and
performance value focused assessment. The system was designed as a core device
to convert the existing system into a creativity-driven research and development
system.

The PKC system reflects the core elements needed for activating creativity:
direct investment into creative human resources, research governing structure by
creative knowledge capital, and greater autonomy in conducting research and
more flexibility in management. These elements are presented for innovative
management systems intended to create valuable results through creative research
activities based on uncertainty and risk.

In order to jump up to the level of creating new knowledge values itself and
leading the technologies without imitating the technologies of advanced countries,
innovative changes are required which can lead to substantial and specific
changes, not just some approaches modifying and complementing the existing
research and development systems. These changes must reflect the core values
creating performance value through activating creative research activities.
Furthermore, it is necessary to actively develop and adopt new systems that can

realize those core values.
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