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solving)ol] {35 FiL lom, IR 98l #2419 -5 (integration) & A|&F WA| F-Fslal
Atk &3 MEe dubHozm 7h ShE(disciplines)o] Aot 7|E A4E B
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Problems are becoming more global and wicked, affecting all of humanity and calling for
solutions whose composition demand more capability —especially “collective capability.”
Problems such as world climate change, infectious diseases, world population explosion and
energy shortages are grave concerns for humanity. These are “dual” problems, calling on us

to solve the problem of community so that we can then solve these other problems together.

Interdisciplinary research (IDR) has been a start in this direction. However, its emphasis on
community has usually been to mobilize these diverse disciplines and to aggregate their
knowledges and methods. But combining is not always “composing.” They have moved to
bridge the gaps among them instead of removing the gaps—ie., unifying them

“developmentally” as a problem—solving community.,

Interdisciplinary research (IDR) needs a new paradigm for problem solving. Basically it is
“community problem solving.” It ought to be able to construct a community, for example, for
science, humanism and art. All of them need to be respected but further developed:
humanism because of shared problems, art because of needed composition, and science

because of needed knowledge and ways of gaining it.

Without a “developmental” understanding of the process of community problem solving, we
can't fully realize the potential of interdisciplinary research (IDR). This research explicates that
process theoretically, examines current impediments to discipline integration, and illustrates

how it can be realized,
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1. 35FA(collective problem)E 53+ t}tA|d AFL(IDR)9 53

1.1, d25H

“BAl(problem)"®] Adlell 53] F2a Wat ok AR AL JUsH: BAIS] A
2 Seo] AUUARDO] oftlel GerHe UE] Eelsteete,

o] ©52] Yol ok, 13 A
oA 27k B, w13, ogtshe BASS wAe] Zelgleh et v 91gt A, o

B Aed] A5 BN ok AP 2 ANARE, HaWe] B9 oA G
A9 At 2o 5 W o] BAA Rt Axel &2 RS B WelA
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9l 2o Rl T BA0] BF WA E st o AL 1 EA7} XIJSI M1l
Apgo] FEHE L of W B AlE oA THER Qltke] Aolth oS BH, LEE(RAK o]
e ABelA AU oHw 5F Al FatE BAY 4 gk zam 7] i
pollution) 3} 2 BH(AH L Be AFEL ok$2E B (collective, shared) o] EAY 4 ik,
HEEA L ofA|ut ol Rl of ] AlhEo] B4AA Qi BAIZL 1 sk} uEe) o Fadt A
o H3" 7RsAel Bk
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JFHANE FEOR FHE FAL BE Afol o NUH Aos
How arAust 8 supel §ich SISl B1F WA Sol tEA)
e 715 2 BAE A3 A7E DA BF EANL 9 4

o] it

A 250 BASL B, A, oux, A4 § st EAi
O3 oY BASS BAHOR ol £ASS BPAOR TASL 7] e G 5
2 203 gk AXo] AL TASL £A
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Shohar & 4= Qlth Rosenfield2} Kessel (2008) 2] 22
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“Since the problems confronting humanity —social, economic, cultural, educational, medical,
environmental, agricultural — are rarely defined by one intellectual framework, our core assumption
is that their solutions demand integrative contributions from many disciplines along a variety of

intersecting dimensions.” (p. 430)

o|Zd%E oFHV} Wl gl ofH EAIE gAA oz thshA|A (Y™ IDR: Interdisciplinary
Research)©] R4S oFaL 9Jeka & % oItk 12]7 CpabAl A ATIDRIS SHES Afole] "B
A" EAME =8 4 L QiTk of 7)ol A SHA|S-E A (B ILFES, interdisciplinary
community) 2} £A4| 3 A (problem solving)oleh= = 7§2] 7ido] FaoMA| F2h=)= offolt.
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AL A FE A (BHEILAIEE, interdisciplinary community)” 2= & MEL o]&3 7id
(a theoretic construct) &2 A5}, IR 9 “AH"S Edt “BEA| 4" /\HEO il o2 AA]
 dgoltt. o] A AF7HA| vhetA| A A7t AJEekA] gt ol fE 2 A 5 HEurbe

ol o 787 =izt 2 Aolrt okaE Bl vebAlA AHIDR), thA] WA AR &
RS AT = e =S fuede] Hig o284 28-S RoFe b 7o Aol 12|
A s ehle wie SRk ofy et AAIAIZE AASHA Ha R skl Qs AF Tkt &7 2
Zlo]2fal o AZITt

1.2, CietdA g5t 23 7|

Jeh O, chebAA Aol el 927t of | i=ole] A Aoigr=tel that wAE 1k
Uil B 2telo] Baste 104dRE AKo] senceXGHol, ThaFe Bitol A A
s 1 Alo] S uho] 1R0) S8Hoks BE A1ne JoISelx e el Baiol
F5HA A7) E =wo] WIEE U ThBrozek and Keys, 1944). 2252 1 o] o]n] tfghe] X5l

= FHF o7 JfelFo)A el HSHhyper—individualistic philosophy)2 S&HstaL
3 Av] B 55 S s Abol o] A FRE B0l EAstaL, 10| s}
Staks Atole] zhato] £3} shuke] afgh SHE AEel mixe wivk Ak w22 Bk
"9 dbEolEhe SR H
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Al e 2Al, 22lal 3=l &
AYHFY Aol T Z2 Ae2 A5 2 2
A 2 719]5kA} Ramalingaswami(1986)+= “Ak2|x}stat o]5ke] A9z} A3 o]"e] 7]
of the Possible’2 £3)], 99} 7o BAESS s|dsly] e« | 7
25 ZejE e = ol A Tolof gt nlei= %‘%94@ P Arejatel JHE0] AL
o A2 WelaL, FAlol Welste AlA HoflA A =
(el A o2 goFsh=tol 22 At (p. 11012 gmra}giu},
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B7o] o] FolAl £ F5HO| EA FHEE GelA F1EBAE, 2grh 2RS0] 25 2
SoleAel ofeh AR 9 4 9 Aolch thAl WalA, 919 Brozeke} Keys®] o] b A

Ae] 70¥lo] Ak @5, ojske Fekxel AjRel tshEske Yol kA AT % naE
He 2ANUIIEA dlE Sol, ShaE Alole] e BolRTk HEIS vea AHelutsiel
‘g BoPEmAE Auht A MR G R AGE 35t Q=P Ramalingaswamiﬂ o
7F b A 7A9] 30do] AP7IAIE, AEs ARlst Sof et AElH olsrel Aol
B3 gl %, Agwste AsTee] §3 A7 A ojuwp

W AR tald FHHOR SHE 4 Qs s, B, sk dist @ 7t WA ol

o 7o) gl AAY Rtk 28le TIHIF) SHEE Aolo] 1L o o4} tslr} Bl
2 WolA Zirhi & 4= itk ol e Avke v EnAQ b AT THsA B

Lol settel, , ol AEQHIFNR O RACKD wEel AL Wi U gick

re

grofl, v mAE Q1 EAo) A ur At = o, ThsHA|7E AHIDR) Q] AR Ao
A= Asol Stk diEHQ Aol ARt EH@T HAFtS 7Pt w9 49] Manhattan
Project(1941~45) 0| th(Bammer, 2008). O] A2 7| 2HIA5-S 2§81 XYoo, 7|&A} 52 £
sto] 15,0000 o] ARl ofyg) 509t o]4e] g AbEo] SUE A Z2AEQTE g
I FQ ARRGES FHAFFEON Q) Los Alamos, YAEF(I) 2] Hanford, HYA|ZE(M)L] Oak

th:

r°"

RidgeS B]53te] n|5te) Sk FEOIA BAo] S8 Z2AEqeh Ax4e oo 3t =5
ke A5, Futet AR AFAEEED o) old AT} ZRAEES Yok, A% A7|GH)o
AR W S godch AN OB AL AARALS AT SelE ol BAY Akt wge

4

deAE AT HFH AR B3 AgE

e 4F Al % shh SEEE Zlo) Be) vla HrHiele] 4HololE 19309 8] F413} 1970
Ao =40t Ato]Q] Bell Labse] A& ©]of7]o|thGertner, 2012), W47} transistor, micro wave
towers, digital transmission, optical fiber, cellular telephone systemsS Ad3-4 02 7§35t v 7 of =
71EH 0% Weke2(goup effor) 9] 27t 2R Holck, Ae|2, ukate] Bt o)
HE AFEMES AR AZAA AAY 52 i3t 7hseteS Joks Aot 19 FE
£ Bell Labs& HFHLOE A3 Gertner= th33t o] Qokstal itk
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other words, and the research people were not meant to evade the development people.” (p. 77)

“The fact that the telephone engineers faced an unceasing stream of technical and logistical
problems always urged them toward innovative solutions. Without question, the size of the staff at

Bell Labs, and its interdisciplinary nature, were large factors in its success, t0o.” (p. 351)

T S0 AtlolA Rt ZAIEY ol HEtAld dAtE

B 2 gk e sk ARe.R Aol s HeTl Aol

Z}(a collective problematic situation) .2 FZFE]HA &1L

=% otUE Fe AZI7H AT e Qlok 22y Bammer(2008)7F ofeffoll A1 A g B2 R
qerid qle Ape AWHeE Fool the el WA AL 4 ork

‘... investigators funded to lead partnerships are often left to learn by trial and error, making

success a hit—or—miss affair.” (p. 870)

agohy, 9evt B8 BE 4RSS FIAE GAck B, thg ARSS ol 11asit
QA ko] FHUE Atole] Az Hfol, HBA|A ] Hfol, QI7kA ZACKA, A9 H)2] Hol
2 FEshwA 2347 Qs THE AATS Folelk Rolnth 19 SQAAge] HxAo
2 FeM) BE PRE PAHOR ROk 4RSS dAME ol RS, & ojEA
(ool S5 41491 01220 S8 3 2ot 719] 51l AR Rl es] Ao
2 ol UEL AOSHE SE] W o] Aol o Sof, WHE ZAEsL 4T
A8 ATE Aol RoIHES  FH, YRl WS HeHel Aok, U5 4l B

o ahuA W9 & SRAY] gizoleks Zlo|cHBammer, 2008).

o|ZA 7]E AFHES AFE(HitL, after the fact) 2407 HESHA FAAHA 543 AL tf
A2 Ao ‘&AM atofstals LA 90|k FalRtt Fa3 AL “BEA|(problem) o] T
ok o] A A AES Bold7]e v Ees 1L, Yot 5] 35 &
Sl ol E52 Al$-= 71k Al F3E (Rosenfield and Kessel, 2008, p. 437)= Zlojch. 1
d A9 55 02 O EAY sjEde FEAARE, common good)o] 7]ojdhe Ao @ ZhEEC
(Pohl and Hadorn, 2007), o|& “BEA" &Alo] &Ao|A t}h&o g 34 ZA)E ok d oo &
Ao H e o] Zu)AtE(collaboration readiness)o|th, 2, ZF ZFo]AdLz2br dup} FEsE AN E 2+

32 UEA, B0 G A T 5 U, 259 A A2 015,
Wel2K9] Qo] Aupt A, BRY /|EAULS BEe| 2|4 YA Fol vz Yo )
AEE S 2905 0]th(Stokols, Hall, Moser, Feng, Misra, and Taylor, 2010). 181 I1&

o AFIge digt £ YRk o R “A|AH(system) olgh= & JHE O R Qordith thshA A
Aol FHEE e 8Q0E, dXd, ZA9Y, A4 " 7|E HojAE Fo] B ATAE &
A & Eojof Tttt A AEIA HHLS 7F% SHtH(Hadron, Pohl, and Bammer, 2010).




WHH 02 o|gA A ATANZY HHEE WPl 1S 15 AN (products)’ S
Ao SHeHE HHA AES BEel T, A R HolE Sustelt o BEE T 9k
°] % AAAeni) & Sk, T A0l o2 B4 74 2

A=
A2 2 FAe] digt o] 24 Aroll=

5] L AdS A Sk Hl Zagt focality) A7 A ]
O zpoupelo] SIS 0)(GEIL T, reductionism) ] AFHIHS TIof 2 HHSE QIEARS] 18]
A2 Og WHE7)) A oln) 2y o] | Whalo] ShojlA A A FE thstA| 4] A4S s W
Al A2 gk "ol A (How?),” 5 I (process) AHAof| diet sie2 13 Al5-3l 2
ket T<ed] “AiHproducts) & AR 28 1 & E(properties)”©| A

AR Aol tigt A A4 (identity) & EE38tH = =8
MdeS weolial, 252 A9 Hesde 8os Jdsolgitt tetA%
2 HEs17] A8, AFAREC] "eam) 02 SFH = FHolA dighy

Ao ,Fé Abo] o2 (team science) 2= -&0]7} THE01%] 7] %= FlkStokols, et al_, 2010)_ ae|ar

o theFst gof Uiy
A2 shte] st
o] “ry

& A (nominal)”

A" FAZRAL B} %3517 QeiA “the Azt 8 Abo] el Alinterdisciplinary team
science)’ 2= WA o] Q29X 7| = FtHKessel and Rosenfield, 2008). A1 Z| o], -8-FH(integration) 1} &1
A3 (implementation)  AHAS 74Z87] YA g3 A SHintegration and  implementation
sciences)”0]gh= 807} WHEo] X 7| = It Bammer, 2005). 14 0|5 S5 43t AE A
=575 (classification) &= 3}A] J8kal Q= AAH Heloh

et ol 2 Ate] Al Nl TRA A (S EEY) AHIDR)"S} §HA d e ARS-E= N
GO “opeHEA (L) H(MDR: multidisciplinary research)’@} “Z8HEA (HEEMETY) AA-L(TDR:
transdisciplinary research) 52| 8-0]&0|t} MDRS Z} A&7} AR 9] SHE P o] 13l AT
ol o) 2} S A7/ WA T SHE ele] APAFET CRel ojE BAle] we] ks A
S QubHow sjelzla ok whdo) TORE 7 QA7) 2418 Lagh sHE el e Hofi} gl
MEzE oA 559 M4 2 WA= AS 532 5t AS 7H]7]aL itk Bammer,
2005). L2 IDRS 4, 7l B o] Snt ofue} =ty 7)<s, Telal R} glofE 74| &3St
= ookt AfAEe] 2l " AFEEo= AoE Qlth(National Academies Committee on

Facilitating Interdisciplinary Research, 2005). ©]& 80 15 =9]+= X]:LW}X]E ZAglo] ojojA e
U, Aol FE ARELS 17 =012 Ta) ofE @70l sjo|SelelS A AL gL A7t
(O Sp71%E Gk el deld AFE AR, o5 ofd oléﬂ B 24 g2, e

2 S HEAE AN P Y otk 7 oJujoA] IDR, MDR, TDR 5-9] g-0] 2] 7
o) 7} AA| Aol ofw 9838t 7] wrslela Qx| B2 kS 4 gly, a8 sfgos
o

it =oje2 AR ofnl AL of ofF ofu|= WA Fefal vkal @ & 4= QU

TS O A
1o n

LIUJ.L,
=

¢

2 o]0t tEtA| A A7t AR FEEA, oE 59, A4, ARUACA Aoy St
& wAlES siEsh] 8l Y= teks, Manhattan Prolect‘% Bell Labs®] 7-f-ol|A H= AAH
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“Continuing social science, humanities, and information—science —based studies of the complex
social and intellectual processes that make for successful IDR are needed to deepen the understanding
of these processes and to enhance the prospects for the creation and management of successful

programs in specific fields and local institutions.” (p. 7)

oldl L WOl u, Tk o]7|olA] Ed B AL AL A Sele AEAL
st qjolo] dsol theAd ATs Fakon AATE o Thl uht G8% 715S sis
S FAH ST U 4 olrk, Aol obd 2ol Aeduietal olEA}

L
o
S
=
33
o
e

DT D)
Mo
é

A 2grsto]) o] vstAld §dTE A2 Bavt gle Aotk kst
= *}OH oE All=f 7 9] ofgfzo] glo] = = glojof 37| wiEolnt. et 2 A7t ol
grefuls AAH, FAE A3 "R eieh I, IZARS|Rste] oiekAl e %Lt—r—r
Bzt F)7h ofdet 258 ddEd 4 ke 42 dfa 5= Qloh 1'%'4_ SHAME e}, QI
5t 4 &g xFE|A] ARTF AR 83 715S §17] QalA, 1 ZFzho] Hof 1 r,}mﬂ;e
AT ZA o it 2L o]2F gt o] Al

stslo] 277} 5taiA)o] ke et} ol

o} g S(sciences) 9] e AFte A9 Uyt

](general systems)” A-AFE (o], Kenneth E. Boulding) 0] ¢l 152 A|A”IS] /id 4 E3F 1

29 EAE(, interaction, equilibrium) F--8HHA 2} Skt foFS ATHSHH, 4TIt o]

R FUA BAS MOTHEY Qe WA S Sk W3 slack 2okt 28t 2

Moz el Aole] Sl B QTS AAACH: BRE 21, v T4 SHATAT IS

: Association for Integrative Studies)7} 1979 o] Y= it 12|t TA o 44-§5to] & 5139 sk
A| Issues in Integrative Studies7} WZFE]7] A|ZFHTHAILS, 2013),

i

1

a3y ul=r §EGENE) AEes]= 20139 195 E ohEA| A (B EER)) A-8ES](ALS: Association
for Interdisciplinary Studies) 2 g3 o] M= Qlct WA M7 0|2 = §SHintegrative) 2] 2Ju|7} F=
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o FAL WA Y 2 A4ES BolET ok A 5ol 2 ARt ol vt shad 37
W3t Issues in Interdisciplinary Studies= BHSICE T1euh 3 wpAdE= 7]E9 HA
Integrative PathwaysS 12 §A|5}7|2 AA5}Hch

I g = 7)|& “A|AH|(system)” T AGE8HS]E5(9], The International Society for the Systems
Sciences, The System Dynamic Society)2 T}eHA| A Ao X|&& 082 WAL F11 Qlr) 183l &)
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A7) ol 2t T DR} FUe WA S Anlusiet QRel ALS AHshe
Al (collective, shared problems)e]l thgh H4lo] ZF ShE Fofo| Aqtalzol 9Jsf 35, 1
7 s dste = St need) 7t A SHHEHA TFelA|A A7t =51 | AS A
t} = A 35 A (interdisciplinary community) S E3F 54|34 (problem solving) =g]o] t}shA]| 4]
Ao i H3 A A o QeI

telA 4] ASHIDR) ARAlof Tt 1 Fete] dAqtEe, 3AdAel
O] AZFA RN “dF0)" S EAsHEA ok A =
g 712y 19 =8g o] 9fn] gl WA (¢l, team science) WA T £
MDR, TDR)E A|&Lale] 1l atgict 2eji}t oA 3] Yo} 9= AR Fut& Q] tfshA| & L7} o]F
o1x17] SIAE oA (Howd) Shok SHslel that ofdl s 4] Bk %; I, =, choiA)
A A A oE ofF 4 Qe I (process) Aol theh oW o] &4 F|tCEHIR) = W= EHA]
2Rk ol 9] b AE ERHOE YA AT Wk 2] HOHH SERE
Aol o AzAtslatte] sk SA HEHD A, SF5i0) unt st o) Wil
E5RL, T A oo ofn] Qof oW A= AT 47 gl

H

J

Jgchd, Fskscience) ¥t QJF8Hhumanism)-& B3}, o< (art) 7HA] g3
A FGlo] doft7lol 15 Abel9 A4 b= B of B YA ZtaL, A4
ARG FHo] FawAe alde ALY 7ofstA] el = U=7He Hele A2
RAAE Bltt, 35 ¢ A&st2Ae 0|3 gh=guto] ofy gt “AE@R)AA 7 AL Qe D
I SHAA waE HRRE 49 thE AX=EY teAA A4ty 1S Y
11 BhAHs AIQKel, ZTE 2008) Ao] AR o]x] Fal A Kol
: 4 djgo] AR A o2 §oet 4= Q= M2 oS HAdsk=
Fato] ol HAAAE QleiAe A o #8373 AXY Hlth 1jof ApAor s
g}, ofl& Fof HETL QIFe EAlA A O R 7T 4= Sl AEURES)S *

T U Aer 7|dHd
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2. @AY H&(puzzles), A2 EA(problems)

2.1. & M(order)2| X|[HH

A E HlESte] QIzbe] A AFA1A ARISZHA] AEE sk BAlEC] AT Aldol
Falo] WAL, Agk AZIAE =4 o A= AU A AAE SEAL e A Y F
o1Zl &/ (phenomena)oltt, 1A 19 FAIES A flohAl X2 228 71 (Fuet o
7] EZRtetod) S ettt 19 7] A o Ak &3 A s (taleny) ol 3 o]
Fo|2= A& 7hE AL, wheba 19 QIES vl €A1 17K, Thomas Edison) &8 &%

AALA 07 7|4 e A A o2 AJY2FQ (trial and error)of oJ3 ¥FAE] Ugichal & 4~ Qo)
&3] #8H(science) T} 71§(technology)a TrEsto] ARg-SkaL Stk AR ghe o] 9] scire, &}
(know) ol A =l aL, TA= 28] A0)9] techne, & “&H(craf) ol Al el =] At 2] AR
o8 E uf, Hescience)d] EHOE dZoA|=, & OFH A S At A S Sl HA L
A" ZA 9] s def 715z 7] (technology)& H ok | vot, Fakst 2A1E 46k ¢

¢
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SAES WA FURI, T AUES W) UF HAA 714 Aol AT LAtk 2
% 9lek. ThRRE w0l 9] A SiAH: ol T W wiit. ozl & HEA ofujo] 4

EA& A (problem solving) %419 7]<(technology) o] ARAIFH(fact finding) 4]
(science) S-gHot AN © Fulin AY= NS 7FsAS 7tk 23] 7& 7 7%
of ey delE MEA | =0l Wi, =25t g0, fAIYe ¢ 93} o] EE59|

a9 A Eo|tHlayton, 1971).
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“One way to approach definition is to consider science as a process of questioning and answering.
The questions are, by definition, scientific if they are about relationships among observed
phenomena. The proposed answers must, again by definition, be in natural terms and testable in
some material way. On that basis, a definition of science as a whole would be: Science is an
exploration of the material universe that seeks natural, orderly relationships among observed

phenomena and that is self-testing.” (p. 82)

oldl AojgHS Fdto] A< Xq(puzzles)-%- = 2ol A/ "o o] Al (problems) 2]
A2 S Ve T JESHA © AL AR AARET 2 o] WA(Cold War)o] & AT
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O AREG, paFe 5o 1G5 AT S Yoch Bu okt 195790 7
th)22o] 222 QB9 SpunikS WASH, vlFe nHE AR HAES A FHstel 95
U b5 Ha, Erlo] 196930 Q15 HEE & AT o2 Hoith. oAl AEL
Moz Wsfo] 71%o] 713 YFUL HolFE Av|7 ek Tt o] WAl A FA &
EANAL AT A 7EAE wo 2 952 HSPH W] HE FTHT FUEYL

AF Aol 7] zapetke] 7\] "éo] “‘O]Ui A7 = %Ol wAIsHE S 71s7 el 2535t
© &8s WA FHLEY ol FA 7]oid Aoleh= Aot} webs 7| 2uteke] Atz A U]
Ao g o]ojR|&, A AAI 2l (linear/reservoir model)’2 A F7HA] wl-$- 483 A o2 7HEE
oA 231 Qlth(Pielke and Byerly, 1998). t]=2 &% $t=& Eslo] ol Yzhs HEshl, 7|2

Tret, HAo] Fek FAE ARt tigt WFF2 AitA )& A B2l 1 o]
O = AF7HA A AL ok 2FuW, A ] digt 2de Bt skl 3l
AHIDR)= At ol AT 3he 712dett ofPA HuE 4 ek old AE2 et 7]
o] dZ< HolAl, Ho SAiR A& 2

A

AR AAY HArk oAl el 2ek Ao Higt =2
Hotde ALUA ge = e AAE Eelh

Slo14 2 simpson®] ool that Aol FlEA 0w A 44 4L AR ST gLeo] Solat
zavt 0‘1:]- AR =2 TEE A (observed phenomena)df] A7} 2014 Qltk= Zl(given order)S
714t Qek= Aolok A dAre] HAS| st AR H o] 713 Za stk Aotk ERQ2
EAWME, materiality) @] 249} T (observation)?] 7lsAS AAR =, o]EHF AAE
(substantialism)< 7Fg3kaL Qlok= Holot Ze|a AR A4 ek gs|d 1 &of Z#%+=
A E(relationships) 2 Zrob]=, o] 2u} ﬁg—%‘ﬂ (EICEF, reductionism)< 7HY8RL Qo= o]
ChKim, 2012), o]2l A 4] 7H3E “SAA'S Fste o eSO AAH AT BEo|E
iR ol (i) = Qlrtal & 4 3}\1:}_

apste] S 270l ha AL LA 714 el R JAE Z1of 5ol ARsEA,
A5 A Al chit A e L A A0l o ST AT
3% w7 9. o]2 IeA Bstol AT Qs “$Fe] FolAgiven) LA olA] A
T S i 02 B0l Tk 2ol FU ofolZ AR HHASE 2047] S ol
RO

2Z(The Big Bang Theory), - 2H(The Universe Expansion Theory) 52 A3 ¢
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W 18l AR SHelaE Alole, 2oz

uke) X)70] oA} oF d6oldldtel oF H AL
WA, BE FAS(problems) HER E¢H4 A A (incomplete order)7} YE= 7]E28] E= 75
g FE=(collisions) ol A gl & 4= Stk

JPu, 2AY siaRet mAle HAHo R o "RAM" ZF YA S, HhAl EelA =
ST A7} 22T Qs ZASE Fobdl u, B © GolsAle AN welth wok, T8l
2ASL oretA] S A9, ol ZAolE Thelst BAE FRakA] Foku AMCENT A
o i Shleh A RE ASo] 2t Aze] Brgle vz 1d o] dgdl 4 .
e ﬂ;“’ RS uTE A S0 HAS (P A9 Fato]) Fi Ano] oz, BeHd

o m1o

o 4 9hek. el A A5
hellA w2l Zwol gick. 22w
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AT AN A il oo 7} 9] 7| 5] FAA RSOl B, S
Aom % 6 cJs] 45} AL T ABEITEL the ordr of hings & 575 WS

2 Al OAE ofute ofj o] wpsto] A|RFE Qhrh= A 9| $H A (certainty) T?Loﬂ gt 7
3t Wol(defense) £ TiiZo| S % ek L FET BHbo] 7hgstal, ShalshA HY A e
2 A AL e AAYE Holm, A AT FoA e AAE o7A vties 245
(materials, entities, bodies)©] 7} WA 3al o] o tohalo] & FHlof $i%7] WEY 4= )
ChA] efjA] B2 7453t @AY 7S] B E(particular objects) ¥ IE ARO]] AWE
(relationships) & SojtiR = Qo] 73} JodSo] g z9jo] =gt}

mO

I 2RSS AEY &5 welA So7hd a5 e T 4 e Zd7t Zich
ol Aol ut2 SUFOGEILTF, reductionism)o] 11, o] AL ®E 3}k AILo] L7to] Q]

o} AASHA A olAL QIZEY] QJIXHGEAIN, cognitive) FEf(modes) F FH A
(inside-outside relation) 2] e S &-g-alo] ThEojl AHAHE, 2 A relationship”) 2] WA Y o]
E} Eelgto A A AE (particle physics)o] 1]l sfstol| A EA} ft2Eo] 3] B o]folt}, o

S APH o2 gA v 5 Sl wAl(entties) FH LR o] Fo{ L, T LA optE] A2 @4
% ot ete ofu7iAly B 7heRt Aol AT E U ol 2527} Arglasl, lwst Bl
dso] FHSAN7IA A& A, o] 2uf "TehA" o] fEHA ofH dSo] MR =R
aa o] AE-2 "EAlS Al 2He wE Al AFHIDR)Of oE o] HUA=TR ofd
AESS & B2 oAlE] A2 ofdA The 2dES Wale d v £-83 AAH HElth

TR FAFE AT, F ARTAY BAL F3 oW AEY A 4L Kinside)o] F
A 9, ARE Houtside) O TolUfEl, TLAlo] T vk ThRo] AeS AP AE A A

71%5< 2 "ok ddj4] 7|8 K (the periodic table) & A2 EH, ZF Wi (element)of T3] QF5
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T (inside-outside relation) S F38f BHASH &4 59| shub= FAREHMET) 9 Aa=i#) o]t 18
L 1 FAAE Qoo vho g ZojUjal HE YAES 235]8] etor Foje 0 (& outside-inside
relation), FAAE WE o] AHEL BE SUMA, A5 HHH A empirical concep) S

kA "ok 1) 22,

F2x(1) AE(Q2) ZH(20) FAHFYH D)

...... Svuieg BN

ol¥ YUutsHgeneralization)E F3) SR % Zo| vH}Z {-U W Ad(universal)o|th, 1222 SR}
Haso AANA FUwEQl Aol B3RS o] tho] 7iE E4S(particulars)of] et T2
o GRS Alestal, dapdos HEAQl FyHd Y] A mjXiske Aot 1™, o]
URIEE o ghREE fUHAS vg 19 &4 (atribute) o] ofygl, F22] R (the law of
gravity) I} 78 QIMFEA (NYGHMN, causality-based) WA &2 (RN, probab111st1c) A
(cor-relationships) 51} 72 AW (relationships) d == Ut} 28|21 I FUHAH L WAL 30
A 95e] AAE shsht B IE o BT, o Ao vl “HAW e £
$4 Tsto] AATHE o H8S Bolrle Tpgolct

oo e

ol

Foll A A (BFAMLE, induction) 0.2 2ot} A5}
£ 3 HuAQl AME Fodil kgt Jy Id ke A

E(quantum theory) ¥} E21g-E(indeterminacy) 0] L2 HA], g o] MA oA “Af& Q" Qlatzo] &
Aok 24 AA7F 7 WoWA|, thEE “SHEol R oR B y] Akt BE of7|o|A A
(statistics)-& E SO A - nj@ o] oI ru o 7 =9%y] Azt Iy A2 $el7f
£ ol 45 WS B2 2 ), FAs] “GUMAS 2 b dup 7o gt on
o}, ©.5]8) B Q] 3o YA Elo] Qi B AAQ] B4, Tef7le] YR Friat 918
Q1 BAE Y B R 47 T SEUY R SAAIZL 2 obdx] mEch AATHEHFEDY
SAI1EE) &ellA dad 3 (puzzles), AFE EA|(problems)” 9] T332 3LollA] F4 sk
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1%, deduction)} £ #-& o] F ¢ thNorthrop, 1979). A9 ¥ LH7<q n3o gol5kA] ¢ _5_ %EEW
SEAS AU R s k. 4=8Hmathematics)S 3] (axioms), %] (theorems), 7}
(hypotheses), SH L& o]ojA|= AGHE ZFo g ko], QI7to] =73 T (Idea) o] AlA ollA] 7H
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Az 3RS “HAG] o FEBoA] B YA
AL T2(NAEm A of|Z(prediction) S 7FeES 3}?1;/\1 )5}
e Ulat AT Afolo] “Ba £ AT FHEE
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The Order of (L) concepts (M)

- Science
Things T ~L

phenomena/particulars

Condition

(O3 2] MEX DEH(RHHE)

oI2 3494, ofxe] (LR Felvtl AfE, PG

o ©=0] ZAM(0: ordenE
I A 2= dA tisl =L logic) %] EAAo] AL ¢

—

2 o 9] dlsel, A4 o] el WA 42 A ey B4,

o
°
O} E3H WEA B TFsA S AA

7] xﬂ 2 3}

1__

g1 o]
o] ‘P 7 E45(P: particulars) & 33+ U A (U universals) < 2rotd= d HE% o] 3l
th, wWebA O-L-B-P-U 5419 38k ARZ (4%, after-the-fact) @] AI}S(products)of] 28 FiL 9l
O & 4= Qo 2F0h, "B oA B AATE Eetal e dE(E) e 93T =
7Fe/d, Tl EellA B dle 2AEY 54, 28 Al diRlshs 4, s S, dord7l
Qg 55 S 22, of" Ayt IS o] o] AP (i, before-the-fact) 27150l tfal 25}
< 1 WASRAL W ARIZE 1) 2]9f thE fof, oY §-81et WA gk IS o|8A o
Sk vt A A7 AR AT 282 FaL ok 17 7] ekl A E AP 9
of THEe] QA YAk 1¥thd IAS ofd Eoprt wsfiof st=7k s}, Qs ols? of
UH 25 o ofd dAiEso] wjg T8ttt A" Helrh

12_st=2aps a5



BEAHoR HYE NE s, ohA] DA S(particulars) & #2Fslo] 54 B A (universals) 2
5 & HEPH AP e AAntstle] ohet thE B JelSelE
2@ Aol 1Ae) B, 7R WA AAES T elghol
[AGRAY) HEolsy] el FRso] ot el 7] "B
of HFsaA SHEE(disciplines) o] th7|3HEEHE) 7 FX == A717F HYdt dE =
+ @l AFshdA BAS, ARGE )Y S5 a”Oﬂ HEotuiAl dAsh AlG)
W9 S Aol AFshEA 28, dofe] S Aol AFshaA dofdh sote) S
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ol t}7]|3}= T SRAEERERD O] =5 (division of labor) S 7}e]ZIth E4 @ARS olafsle
£ eEEde o288k HESHspecialization) 9] F] 02 X AFHEHD = Tt oz];qu l-o] gL E23)
ol gt H97 S A4S AEShe oS ZHolAs FFeR ol L FUFE E
A S AFTVHDEAA olafAl7]= dl Egol =it whebal %j%ﬂ(speaahsts)% Abz]o
A AR © 3A B7E R YRR el o]F A sto] S' o] ahE Sk g 9 (fields) ]|

1987?_1501] 8,5307119]] E}E}E@E Sh(Klein, 2004). SHAFe] AJZHifSR) 0] S=Z Fobxl Af7} vt

= At okl & 4= Qo a2REE 7] E4% @A Y] whEke] Yot Awvksol A=Y
AT s dolAl OW* FolR 21E FEoE skl ARt A7 ASEE B
AU w AGEEHT do| Holwgith sHEH, B A xdoA JHE EA
(problems)™ 2] s 2o o7 U= 4 HEH A E7Hs3 4l AAE Held

agohy, ol AAdxAE AR 3 B8Kscience)©] obd, 17Hhumanity) F419) Q1S
(humanism) B ofl&(art) of| A 2t7] 43 AAke] TS B8 doval Jd B dolXl fuwA
& FYoIEA AuE Zart Q.

O1&-8}H(*humanism”) 7] o2 “017PQ BAE AzH RS gA] Zakslach A ol

gate] 27075 49 ofelgS FHsls AT Awa
philosophy)oll HZF= et 194, 19/\1]7] 7lo= =Y Aot es9g ARl
gto] Joom EejojR= BAISY, ARt QR Aglet som 2t Hlth olE Ae]Hst
FASZ AT A AR o] ARGl FAIE Ak Hl BAlS FHAL, SAol AR akekA A
= ARl S-&5te A SRR SHYlnh 1Pl 204)7] 2o o]=d, tiete st A=
(humanities, liberal arts)> AFS]2}8+0] & 9 E(social sciences)T} 3l|oJ 2] A H At oA A= Q13),
A o] 8Hh &4 249 JAES dithe Aer vopztar, obgel 19 sHEY a4 (i
)& A4l EAjolfol tigh W ek o2 -g9ict vige] k= AR A oel1

FAELS gt Aog PHRIEITHKuklick, 1992). of7]oflA & 4= Qli= AL ¢173}e] o
2=8Hhumanism) 9] 24, =, QI7He] Auet wAl o] dAA e e
Fr(humanity)ofl Hi3t 7101 7Hs A& £3]8 Faiit Aoz Hilth= Folth. o
3] QEStAbES = A7 Aolth weba] I A4S Hoh A= QA &

411 UN
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ol 2u} 4oHEE AR RS FUES 7 ool ST /1 BT BB, GAHY
AT, RO ALE, Boha APADl the BAL Fo QuiatE Amsteleh TeA golA &
(TR A4S W 5] mek tfie] FUMAS 2B (roduty) & o2 £33 o)
¢ F4Ho| 1 RobHel, AF2) M) HH Honempirical) A E0|A}, AF Bl vt JE,
HE
o

3
E3] BCO - AHCR) - AN (ESH JAL HshE diiE s JY952 dAZo] AA|Fo(pfEF ol A
== Al AN)FAIF2]2] AFS-(freedom “from”) A SFAS 714+
oFst v Qlrt = AR ALY TN FAHA SAAEQ A4, AAE, 314, AU (civility) 5&

FA71E ol A= st dojolabA Pemy(1940)k Theat o] Lok glek

—

“Any agency or relationship or situation or activity which has a humanizing, that is, a liberalizing
effect: which broadens learning, stimulates imagination, kindles sympathy, inspires a sense of human
dignity, and imprints that bearing and form of intercourse proper to a man, may be termed 'a

humanity'.” (p. 30)

Ty AAR T8 A5 2SS o DA (How?) A3 = Ql=rto] digh AR A (i) AEe
o] AFE vt oyt WEOE HAEHGL & 4 Qlth ofW, 7|E9 #HYE
0] Z2H(GER) O AT, Es] WA

ZIAG EHA7= A, B, 1E, 1§ Ao daldlith Ee d9solA A AR A
KR

K

g717F ARt BAE S HiE ST, ofn] 3} Aol Sl

al, 7]ef ARS8 ofyofAe 8 5h= 3to] §itke Aol sk

=4, BlF 71, UARISAL eAAER, F8(E

Al Q= A diufsial Qo A o] ofd o=

ool A AL S Bl 5oh= Hl Bt 9.5 0y A2

= Ag Ho R Folxl= o] Yol gt AAR ol Stanford UniversityZ} 51 Wjef vpx]
%

=
=5 Aeftte FAAAS AYdled, B2 Hehee] 1 BIE FAISL e At

ot

Qo] 4ol diafiA S A7 4 Q= AR QRS F9ETo] THA ol gk ws A =1
of thgt /3t HHEE 4T 4= Aol gigk Aoltk A& S0, AdTE F9E5S At
AL sl Q17Ee] 7ol Rt AZkE HiAIAIZIAL dekarl ehr] o qItto] YA ek A
2 Ao 24 3HA] 7] wjEothSimpson, 1963). thA] WafjA E S Hofr} Q17ke] 71X
OF v - WHEA AA =] Qlokal W 4= Qlek FARET T = FE 550 ARKFR)E Bl
Aesfof sh= JAPE A (decision making) Aol A THEo1A|al, @8 Ao F2 = 204,




1831 AR (R 01 H7EA] (summary value) 0Tl 18 AFERS o17ko] ALA A (i) Aejg o]
o] ] %%ﬂ% EA3 4 (problem solving) Aol ofua}, wl-e- ARO A (KEHY) o HA] X[ F-2] (¢
1)1 HA Aspoleh(d], Fx32D. oA &S humanism) 2] Z5jo] 2|3Fsfjof 3 3zl Aytry
9 %%”O]‘:}. A 1™ THSAE st 9 9 (humanities) 2] A2 AH=THH YFU 944

< = oA AHIDR)E el AREA QL A

o4 gFerb a9 ZHelA “BA A e 2%
(e}

g Jzshe AR ojd 7ol & 4 ALY

e fEoR, dR BAEL QRS doiSo] AEH B YA o)4E mr} wo| tholof 5
i, g SRl e nr) BetAQ) mee 7] ofof Gk Aol FEsjof Hrka FA|E
b, 22 AR slol), AEA R FAISAL Q= A, TR 4T AESe] that vlofe] s,
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>
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p=)
o
o,
£

co E THE 5ol Yt 7]olS ofn) sk Qlrkn YATIE
oAb P, HIATA T, Al ulabe ojxlolal, oy, AlslARle] 71K, e

T ARUAL, Uk chepy wa Pi) F04 5 LI o 71012 Yok 2
A Ge3] A Y BoFSe Bake 210

Heloy, ®ot H]'ﬂrj Eé‘jé}qﬂ, F43] 7HA] A A NEE, dEo A S2AES B A
29 FHRYS Fdst= A5 AAH Hlk

oA, m|=oAE Q17 3} o oS (humanities)©] thata}h AFSR2HE A 9w Hhal 9l dAlo]
i, R HEE ool ksl ik eyt gkl A= @518 ml=re] lEHehEe] wFal
52 Pl] 2 ABE AR G o, 159 ASE BUE AL S0 YIE SeHe 29,
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ofdd, A= "lsol I5< Ford Aeolzkal 7ldsial 3le A &

olgA QlEste] S (humanities)©] 1ESHhumanism) 2] E231 Q17ke] Hukst FAE2 U2}
812 ok, B4t ARg2] FAE(G], AL, E3 o] Bl disl s £ Foto] B4k, 1
S25FE x4 BYS(practices)& FESHAY T3 Arkststo] w9 2442 Q1 Ad S (o, &
T 7S wEolUle 2SR THESHL Q) o] AS el 2 [AHUAE #EsHH the [C1H3)]
i gk
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(empirical concepts)’©] ofd Aot} o]AL AATs A =EE NEET 7P IA thE Hol
o} o zto]Fo] WAYSH= olf= Pﬂi’%ﬁ FAolMs ATt AA=RE =79 (materiality)
el B400] RSl QLEALE|Ts Qele] AT TiolAl MEREET 4 2 vrlX] oke
(Z2EfA Tro] o L) “IH (process)’ & 7+akst “AI-E(product)” 419 EAWM) WEE A9
E7Fs57] diimelth. b “AikE" $49 st NS it dAEe] Y9z Hoﬁl*
A(properties, attributes)d 7Fs-Alo] Atk 18 7M5F o2 18 A ES vk 24 753 3
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‘I have never been among, and indeed I have never quite understood, the people who believe that

the rise of race, gender, and class represented a vitiation of the humanities. Nor do I see the study




of sexuality or postcoloniality or disability as an indicator of a decline in the intellectual power

of the humanities.” (p. 7)

S, dls@m o] ik AR Aat B3k QlESto] dolR Au IA HEA o= AAY B
ek ol o] gof (o] ars, Z12]2:0] techne)= ]
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7 vlg drlo]222 AAJSH| = th(Danto, 1964).
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o] U2 Ao Akzlaeke] ¢ S (social sciences)o|t, 1P THH T159] A4S tFsHA| 4]
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FAlof AFgletat w4=2l Nicholas A. Christakis”7} /\}QL}‘O‘PO AsHA v|gels, 2 AL TEre &
o] 7|9-A} (Let's Shake Up The Social Sciences)' &= 2= w2EIYZ L Q9 (The New York Times
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Mg AFElTeL shakgo] ol Aw, dAe) 4o 49
AolebaL Christakist F43teh. o2 SW, AaAnate] i 414
Wrhshzsl, Abslatstel 4 18l Qo] g EBthe Zlolth AlAo] ofgA] HHCTE)e
A, QzFgo] of @A Belshi=x, AFE1A AAGER7L olgA BAEEA Sol tiat AgEol
W3 2 QA AL EFELS B3 QubEA] o] Hsshcks Zolck 20417171 9%
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o]2l Christakis®] 2ol sl ABTEASS ek Aslners o FulskAckn? (an
Overhaul of the Social Sciences?)"2li= 4]¢] oJu|2 Hrolzo|H A &7+ Hbibstal Ut The New
York Times Editorials/Letters, July 29, 2013). 152 19| F4-& Q594 (reductionistic) A]ZtO. &2
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L ooe] RS Au ARlTiGEY PAS AN sk,

WHEA] BTS2 Be AL o AR, el FR ATt wRE e e R U
9] Zo] ESH Lo FEEFY= AY v} UtHThe New York Times OP-ED, July 27, 2013, p.
A1), S0l &35 SHUFAY AAZ dA glon gt ik 71 Hehe AerE FHtt
Warren Buffett®] o}=<l Peter Buffetto]il, 17} & 2 “ApA -4 9 E3HA|(The Charitable —
Industrial Complex)” 2= =0t} 1= APAH o= Fal, F3}, deu)d 25 ek o 2712
PEAE 220 ol&7Iolth Tk op A7 A AN S ol et 2 AL sheA]
“oflETRA =71 A3 (I E WEl Jeoldt

ALA (F35) AFQ7HEL “AFA (345 A19152] (Philanthropic Colonialism)"2kal Z}Alo] o] & z]-& A}
of M/ TS SR AFE REL LG Ao RS T 10| A3 mat 5 M
S o, TR, AR S ofHl oIS, 1 A9 FA AT
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A Buffews “ol &7 EA AT AW 7|20 Txol AL EAR &
2 MPES Amste ° A7IEo] ALgElolAok Fithe Aolth ARA R AT A
B 2 yem
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L=1ya o
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oIt} Aol AW SHAMI) HAYRSS A
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AL3) ko] 9 o E(social sciences) GA| 1 5Ot “EA|] A"
ek AL EAs| Ao Hol=ltjete Wat, gash 2
S el el A0 R BRI, T 2 Fele] A S @%%(AWJ |
products)of] HEsHHA 1 #“E(PrOPemeS)% =44, 1
of FAlatict 12w %
&40 “qArErAY 27 qu _1_/\1, Eg PA}E%V} ojtjo] ujzE 4= QlEvks B Aotk
A, whek Algjastalgo] &3 (U AMIA Fojeh) &4 AA7E A2l A A edAdol
ZAolghd, 19} AP BE ZHELE, T8al 11 5ot A7 ATEe| B A% AL 9
ch AbElabele] i3 Al SAINE 02 ARSE T Qi B E (attitude) 2 THAIA o] EAIHE A
St AFYA oA Sl Chaffee(1991)+= Tha}k o] A i1stal Qlck
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“A surprising number of terms used in everyday discourse about communication may not pass this
simple test. One of the most common terms in the history of persuasion research, for example, is
attitude. No one has ever seen an attitude, although our belief in its existence may be strong.
Methods to measure attitudes are among the earliest empirical traditions ... Extensive explications
have been devoted to this concept ... But unless we assume that either a widespread belief in a
concept or a technique of measurement is evidence of existence, then the concept of attitude remains

on shaky ground.” (p. 39)

Seit ASlTEES 150] AHESE Gl HEEC) BA of el tis) BAHel AES 7]
o 9x7] gkm gick ©3]e] ofn] AGET Qs AT SHETES AYs| gk © o N

Skl okl & 4= Ah(Kim, 1986, 2012).

W, Asizele Aol 4EH ATPAL gelopt Addssio] el Deky sk
ol weba AFS|aksr GA] AAEHA A A THthe order of
=)

(discipline)”2] 2|92 A8t 4= Qlriar

things)& FuiaFRlaL, floll AEe AAY S(particulars)ol A LRESFAIZ] fru#-d(universal)
SO oy, F2A o2 HAST E5-7] Auto|Ro] WA s 4 Qlrks AL AT
o] (192 H2). B, A0] A9 Brbsstths A& Mg o o AelA) st 104093

e, QIRst U ofleel ChEtRM ot e ¢y _21



A o] th23} -2 Merton(2007)2] 49 S (hifiE) o] 2(middle —range theory)o] &L, 1
AL Fots AWOREE ¥ ThSA Y AR YA] Abglatete] A+ Jut= HFdlof Hrt= F
ol e H olfol7E sick

‘Middle-range theory is principally used in sociology to guide empirical inquiry. It is intermediate
to general theories of social systems which are too remote from particular classes of social behavior,
organization, and change to account for what is observed and to those detailed oderly descriptions
of particulars that are not generalized at all. Middle-range theories deal with delimited aspects of

social phenomena, as is indicated by their labels.” (p. 448)

O™ ol BAl ZAGA ABlHst G959 7P AR A Ante “oJAE A (decision
making)” F4 ] A+ HFolct thA] TaA Ao Mol A sl A7 = gt dio] wple] &
T, I RE Y = Qe S AEkshal, sl FolAle sEtES wa Ho)

+ M WA A AER s Ate] e A Qv I 23 AR HEE S 34
“=AI3) 4 (problem solving)” I-gwch 252l “Agled9](choice behavior)' Aol FF= o] Qlct
FFAIEE 8ol tiaAl= o Fx, Kim, 2012), Z2{B& ARS]asto] Q5o EAs) A A9 7]¢]
SHA] Fohe A2 YR FAgt AAY oA

AG7HA oA T B S WAL, “BA A A O R AR
e st A o] Byt H “ZAA]Hthe order of things)" T} “E4>(particulars)™o]] 23S & &
2 gl Alnlmsich de) ek W) Wge $orel U ANTIN BANT, = BYHT

A oL 5T
2 A 3Hincomplete order) © & AZAGE WSS 27|90 THED Y AES IR 1435}
2 9k A& ¥ 4 Atk e BAAARG Aol 9] 278 Folgket 1ela

ol AFAETLE thE e Rk (lEd, ded= At 4= il Ae & 5 Ul

8L QIS ol W ARS|aste] B 7F g BRI ARzt W Aot AXES
Tt e A LHT = Stk e humanism)-2 Q1iZ8} G 95 (humanities) 2 29 5}
Q17ke} ekl ZAlEel M2l 7|&9] S5 A4 (i) =0l tigh £42 38 =44 Ui
& FE5h= Adoll, A2 A2 (composing) AHA]l thgh ARt oju] g AR (FL) <]
AAEEol tiet A 2444 2o, Lelal ARl aeke AR A FAlEe ek oA s
= TR 7|E AL dAe] HAE et AFAFY (fact finding) T AdG3E 9JAFE A (decision
making)ofl FF3tL Q= AL & 4 Ak 1R “BAS A 28 —'?—Oi of & t}alA| 4

FADR7} ), QBB ol Afolo] oo X|7] SYsIA L, o5 B oo
A% R RIS B ST A 9 3 of 4 Sitk
2, QFshe Qlzke] Auldt BAS] o

7|dto g2 s EAs)Z2 L]
olF Atolo) “HxA FAISES 7Hs st WE= ThetA|

Ao
230 gk 2 o= iﬁﬁl ek, ®
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3. AR Y EAET teiAld A+(IDR)9 A=

2041717+ otk 712:0] A1Ho] ol3) Ql7ke] ThaRg BAISS AAshe o Flelg 2e Waks
o Bol, Az o] 4, ERAL A, ARUAN Hoel 1 So| e olold A
& APHolek, Zefit ol A () BANAL ek o 2 A1725] EABlobal probems)
& WS A U A, PR, AU, 155E ol i ol o
® oA Rat 2o 54 8L o ole
9 353 78t 9 7142 1 HA (insularity) WEo] 7] =
Z(disciplinary) At} Haf|7} SAo] AT 2 4= 9lct,

HF
=)

_‘E'_
=

211719 A 9] 2R A BEAE0] oA 5| FE YEo|aL )AL, TR 22 A (partial order)
o] &5 A= LA fld MEE EAIEC] E3F Fgle]l A 4ol itk 200219 A
ARA7]HWHO) O] B iAol w2, 17ke] 27|(FUAFES Zeishe BAER &<, ¢HstA|
2 A, =2 S 2EHE, vvh 283 ARES 5 oAl 7S AERT olg2 g AR
HARE EQPE TASelth dhdol|, Q35 7|23 P e ¢, AU A| RS, 4S9, A
Aol 255 52 AY Z]:IL AAE st Adistie 534 A2 EA=0lt o]

o
Aol et A& %‘)1 A ::L—‘?e% 7158t =2 ofE SAlElE AR 9 A=
ZHPEA) BRI Sl ol G ESFHLNK) L2 Hol= EAES “AtCE) g &
A& (wicked problems)’2 HZ2+= o|fF-o|tk

ARt wAE el WlwA PERE siEe 2l Qle W (puzzes)} He| FSigt sjARRHE
o] B ele oAb (decision making)Th 8-6F= AFS] A ZA| S (societal problems)g A4 5H=
g4 2= QckRittel and Webber, 1973). L2y 252 A53] o8 dAlES 4= A= &
XL Qlth. HEZ o] ARt ZAIES siEsh ] HeliM= Ry H, B, 713 59 %‘Loﬂ/ﬂ
201710l AFHE oFE= £ 7H”P7JH§1°]‘+ Well & Z2AEQ} = lr:i'ﬂol Z a5t}
(Gertner, 2012). 3t mit =, &A1) F:29} W7} 245 RS sfdstz] At thehAl 4
ol Hayde v% FiE SHboll flek 2147100 o] Euf thebAl 4 At7F A7kx wan, HAR Al
2 AFZE o7t Bh2 of7]of Qlth

0] 1863 of] A H ket (National Academy of Sciences)< —,—%—_‘Z 5to], 19640 A
%l 35kt Y (National Academy of Engineering) 12|31 19700l AHE 2Jskatz] Y(Institute of
Medicine) o] Agtale] 20039 1 52ke] tfshA| 4 ALE HAsty, &5 2y ek A5t
L uslE PR TAS ORE AT ASAZAHE AT Al B 15dg AR
g A YE oF&3SE 3 AMEAITHW. M. Keck Foundation) ] 3-of @ qlo], Aled A WA Al¢lo]
Atk o] koA AFEHUAINE I €= 2005W] FHFERIUAE  EXF6HHH(National

Academies Committee on Facilitating Interdisciplinary Research, 2005).
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& 27, A7A 2lE4l B4, Alo] TRl sHexoh =B W) se] BE 5
gt AHA AWAS a6kl v o5 ol tEtAlA kol Hadt 5
AFLEA L] FEO} AFA, BHA 50 2 Qo7 AZELr|% dtth(Porter, Roessner, Cohen
and Perreault, 20006).

-, 99 ml= weketH A Aghe]o] 37t tekA|A ASHIDR)ZF FAlR17Ee] Thsl 2005
| HuAoA Y ot A o(definition)E F&5g A7} Qltt. ukstH AL vl=tofA 1 5
ole] o]oll WE o) 2} chalAlH TS0 AL AOHNE Wt ohet Fol WA &
AL 7] wiolt, 12jal E3S]| % IDRO| ek 1 A o)7) wlg- Al Ao] ol H, HE F9
oek Aol Etskal, AAAZE 2Ae HehAl A datol it dF m¥Eete s JhEstal
U7 wizoltt.

“Interdisciplinary research (IDR) is a mode of research by teams or individuals that integrates
information, data, techniques, tools, perspectives, concepts, and/or theories from two or more
disciplines or bodies of specialized knowledge to advance fundamental understanding or to solve
problems whose solutions are beyond the scope of a single discipline or area of research practice.”

(p. 188)
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@ chA w7l kel e AUAL A g ofE Eﬁu}
Ao dojxjs A7t RS AL e 7|E YT

2137] 2o Az ofoltlols] AR B S gk, e of
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FEE FIA, B YEhlA AR RS A0z FA7] AREIH d1E &0, v=9 i+t
2 AR Y7|HE AR} LHIFSHAYTHNSF: National Science Foundation) W = H AY
(NIH: National Institues of Health) 5& t}&lA|d AGLE HWHots Wl Ao BESo] 24 3= AL
A5}, 1080 T) FHRE AFH o2 ATAL/ RS S AT S Sol, NPk
AjatEo] 2o FETZ Fr|Hon AUshy] o8] TE7|SATMENS & T Centers)So] 7]
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7] A1ZFgch 223 NIHE 1999 5E E}?ﬂxﬂﬂ 74/%] A @ske el 49
ZA A7) (Glue Grants)'E AlF317] A2 CHBrainard, 2002).

A4 A4S “Halshteam science)’ 0 & PHsH= H-E oA =gk vt Qltk g A
iq—.J AFAE] ﬂo%O}t S E](team) o= Z_—T—%‘ o, Aok @A AZFETE of2] A[Zo]
T :rLoﬂ iﬂLoﬁs_} d FHEEY ol TEAA
L oskA A (mterdisciplinary) &
= A %}%@ AdAS e ok, 18 ;04 Ato] Bt 2ol e
(collaborative research)”7} ¥4 0 2 o]F2oZ A& AA3ITtL 1AL 25d 13 Elo —4?} @

o7 et we, Bk U o) G BE ASIS Geldls 24 4 AcR waH
(Wuchty, Jones and Uzzi, 2007). B|=+ 1}8H4 B A2 (Institute for Scientific Information)of] A &% 2F
AU AR 2ugle] BRES BAT Ak ekn £t AolSe] 42, 19556o] g
bs B 1owe] Atold o] 4ol Ay 2000delE Ht 35902 ZAac AFslHE o
59 Bol= © w=wol A 17.5%] &3 740] 515%% S7HCh 59819 A4, Aaws
A2 19759e] S5 F B 1790] T5 EATET 2000de 2350 2 ok 1e]
U ol 9 Awdt 99 =wsd e 43| 9% VJ s AAE S QIS e
@ R A o] Sk, D40 HEA R ol Q8315 il 54
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2| Sof Al d A7t 7P @EshA| o] Fo%l Fok= 3% = (public health) oot} o
A, 2+& H(cancer)& &2 HIV/AIDO| o} 2] A 2|= oJsh4 z|Aute e ZAIE 4T 4 ¢l
o}, weba] A efsh(biomedical sciences)t AF2]Fek(social sciences)] FEo] RIHSHA| o] Fo]Z] L
ek, S5 vFHE FYHAANIT FALHMENC)7 FEOR 2Hohe BT} 22
38 Fotel 100] U2k Be A7 gle] o) ol Aict. 2006 el B Aslatob St b ASISE
S wE B Hadel B et dltn Slolr) A e R, DRl Be AeTEe B
9} & oA A Aol sFHFS G A =2]8t Bl QJth(Kessel and Rosenfield, 2008).

IE o B9 EAES sidsh] It Al dTEe AR, iR A Ys fokd )&
A A3} Abs|aksE Hokol 712 2] 41E 5 (mobilization) 8}l “F$Haggregation) sh= o] x| F-8kal
e A A HAT 5 ek ohA] HalA, AR A4 9 s ARk ST s Hek A&
2 HolE 9] 7|& AAEL w Z$Hcombination/coordination) 3= 9] 24 £ 9l 1
olujof Al A-H o2 thskA| A (interdisciplinary) AT+ 8t A oY g} tFEHE2 (multidisciplinary) <1
TE YL & 5 ok IRl E5HL, 5 A ATES FeliA EAET S Bk

"ZA|(problem)7} A2 TE #okd] HAE7ES dolule Hl ddIdE drke Aol oAl

af

100

| ol2st 9l ool ChaAIA ST B B _25



Rosenfield?} Kessel(2008)2 th-1} Zro] Wslal Qlck:

“The focus on a problem helps orient the potential partners and provides the foundation on which
the discipline —based researchers build their joint analytical and methodological frameworks. Through
a problem focus, and over time, team members see less need for discipline authorization and are able
to move comfortably and coherently across each other’s fields and frameworks, The end result can
be creative orientations for research and, via this blending of theories, concepts, and methods, new

fields of inquiry as well.” (p. 437)

A of7]olls thebAlA d-e] Alat dAlolM A E "2AMe] SR Ao g Aol
A, 2AE A Ao Theds AL Stk 2Ry 2™ o] AeFEH 7

ol

o 5 A
=

o WA (How) 2|40 ojo 2 glike] S4lHel AR ojis] A A= Wolslch sl
71, hshlE ATolA “BASA S4He 28] vl FRsiths He 158 oA al el
a1 Qi

«

. theoretical and philosophical positions and oppositions do not need to be drawn along
disciplinary battle lines. Rather, conceptual and methodological perspectives can be creatively blended
and most fruitfully integrated when a problem—oriented, solution—driven focus predominates in

scientific work.” (p. 444)

U Hopo] thetld el shIEe] Lhe Hok % shbzh AgelsHbiocthics) o]k
1970Githell A ofat Hofe] hSo] Eura o Lolx| WAl Alslutal, Ask Wal, Algt Fof 43t

SE d?:ﬂ%Ol el o] 2 TS 27 WA ekt Rofolth Z7]oli Ags] WAL
Phe ARY BGA, Azko] AeA 72 Slse] § dgee Tue 4 gloly T4 A

o olpifstolut Mkl thes] shfe] TR ZAshu 3
(Callahan, 2010), O] AL & 57 Hofe] s A7} diske] S@ska e washs o wrelshe
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CHBruce, Lyall, Tait and Williams, 2004). 2] A2 o2 AASH olEH
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“All these factors (problems) mean that it takes longer to bring together an effective interdisciplinary
team, the start—up phase of a project will take longer and the demands on the project coordinator

will be greater than usual.” (p. 467, &&= Fx}of 23f)
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QoA A g A8 A7Ee] FaA2 W2 AL g & = 9tk
A7 takes longer’)-> A= Q% AIZHH Zo](duration) & Esh=t], LA
o] 71 71 A7k 53te] o]Fojzl AUE ZhejRIth thA] WA thekAld ¢ %
o] A&o] A== AL ou|star, g A 9] 75 25 hetetA] KohH ﬁi’}@."] Gl
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g, A&, T, oA E GetAlA e HTol AFALR AkEe AP Holil Al
oM Hokx 1 A7F A187] B8] 2)(2000~2003)5 718 0= stof wele O E) o2
€ olFeR = A7] AR 22 A 2deh Ae] di7]ed 5 AR EAlsel Ad

ato] “IshS $Igh el oA “ALSE {3t WP & Al gAY Aotk ey Al217] sk
3]9](2008~2011)2] &7](2011. 3. 11)¢] WY SAEHHA) YA X7} SFAup LHA R 22y

g AT ACE = 2o 84S O Axshrlol ol2Th I Ade 71E NEn

ol o\l

shut SHEAAle] oheE EA12 WS At odeks Aolcholely] SAY, 2013), 3, FRS
r,]-tﬂxﬂ;(% O:] = _,jr_;(]__],]-‘o‘l—(ﬁcﬂf+ﬁ)0§_ =27 9»)1\_9‘1:11 %—EHB‘]— —_._11-7]-;(4 _,_}xﬂo] o]:[L_,_xﬂE ZNO
2 At ol Ajalnet ofolo] FEATE ol AASA Urhgad, S, 2013,

Stto A= tetA| A AFE UHHA o 2 §FHconvergence) -2 B 21 gtk 181 OAL F
2 MZL 7leid 5oz A A5 AboA= 2007 49 =7Het7 e 437t =7t

sledd VS Al - eEiolan, 20089 11 SV leTAl 7] A2 (2009~
2013 AAstot. T8 AFgA 0] §3H8 7)e S 28] YallA] 20119 480 Ardg-3t
S AR §HAT7I TS AR vlo] w2, F 44717 EAEHE Aoz 9rEFH i
&, 2013). 5 F AA-sAl 9 At oyt 27t 32%-"% A, 3 %J‘}i Hofr} 2306, 11
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[‘_EL

2lal YA 13%7F Q- AR - sl Zokdlh Y T =wee 24T Hiel u=
2000~2005%1 Aol 1,28770]¢l Zlo] 2006~20121 Ato]of| 641272 AL thAl w7} F718F3ich
AR SEobE 2 A7)0l 1967014 34070 = 178 o) F7IsEATE fh=rol A vhekAl A A+t
O Yeheh iR R 2 Beh7)E Zoks WollA o] Fo R, ZAE] ZoF HollA B }
ok} QlEALE]dlste] 3Tt uwieh Aol qink g Rk AR AT 20009 FHE 1 <
974 §AAE A Lsh7] AR o] AHiA o= HefRl JEATS] 2okl s AtE
HEb7] Stat AR, 20114 o) HER Q7RAL aRds wE BEs o, %%En} 5
STAFL7T SATE A Fdrhs Actoloh(o]F4], 2013). EZF IS EHA(KAIS)S THekA| 4 LR
ot o e ou2 49 2(0E) AT A-Z = T3 (transdisciplinary reearch program)2r 2012 9] 7H
Adshleh, 222 “AIRE A4, ofulA], Bt () s 22 LA FAIE] el ot A
o] AE7HEY §8ATE Ehshs Pedytt Z2 M 5 FA gt AE = A2 AT
£ s FHdY 2RI R Weal H(FgAl, 2, oA, B, 2013, p. 46).
o] ZSMAIT T2 AFHE 54 Al (problem)u 3 (puzzle)& ZHal Asl= Ao] ofy7]
o, Z3HA19 °olF of HA&E7E Aele] dFe] s TR AR oA

o
o >~ rﬂ T

ll
o 4

NEAOR AR, T TS TRt o|F ofd) WK O U} A ATE AEsk
Sle AL 2 4 olrk olg) S Rolo] 7| E A4 BUsT AP, W ARe ATe 2E
X mErhs uhelat 7| 2y oleixa glrk e E}iﬂxlz—' os_ 7k o197 5]

GG FA7E 1A AFE S8k A 3R B Sl AWshs vlz=U 2 dAelA H
& E3tabA) ek 7RsA0] ik AL HA 714 A AR ANRA T4 A B, sk,
o8, AH|L7E AREH 0 R after the fac) F3)AE A0] oh ek ARIAL . R(before the fact) F-5.3]

otk dl& 54, 2719 74ﬁ51 ”m‘f_’_ ks Rl v =g L ] e e 1 P R B =
A AFR] A 239 P”‘*—‘l 7] 9l +E2 RAZEY OIS s, SR 5t
3% % ghEerh gy 93%514 A S 3 T Sl G
(embedded) WA, AFHH % ]
oleh ohuiel A4 o g TE 76 AEEgol A WO okt Aol

N
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Dl.l )
1o
N %0
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Elﬂir

=g F&SH Bt e $AVIE] AdolA Be AR, HxF ARe]astelA fojzl 9l
d Ap3lo] ottt A4S 7]erde] AR i) o2 Sgaua 23-& Holal Qi) ojA
QA Bt CEAE A7 AR TAS Ak o] FEEE o g7 A
PSS 7RIt F2 Ao wEW, MicrosoftAHiih) = T o thes] upAle] 2pofAnt 7+ A
/\}ﬁﬂﬂﬂ”&g &, oAl A5S WEo R A&t BE 7)7|@) E Au A TR
159 A& AbAef Egsle 1l glslal itk Ao|thTu, 2013). Windows phones, tablets
2 Yammer 22 YEHZ] Alof Ab2lapste] x| 4lo] g-w a1 Qlepal gt} 535, ARe]
AFE A 7F Agsto] Big Data s kAL, 24ste] AlgA oz on Q= WS =
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thBig Data EAH-2 Fof =9]).

oldl FAollA FEL H2 JA| “EA(problems)” 9] 2 o] Ee| 2= thelA|A] AL 7HsAd0]
ok SRt 2AI7F sk AE sidsh] figh 22t etho] FE=T, 11 FolA 7IE A E
o Aotut g-go] 7H E4A aqtE Ikl sjA o7 Zoke] A 4Eo] wWestA mip- At
Hom A 4ok & Q= AL obyrh #ut 01"43]’ a9 Aoz ZAY siaRet 2= ‘:‘] S
ofFch. fufstd A A7 vl B 25 2L Q7] ol whebA oshA| A A
Wk A Aollee EueE A, AP A4, 317\} HA, 7124, FofA=e] of 1_%3’74]
2 g Afelgoix i U2 EAE 5o82 BESte] AT Stokols, Misra, Hall, Talyor 12|31l Moser

of 12008 1 W A ATF ol Tk A MR B B Al Sl e RS
$510] 15 PohES FUBA, 5L oA T ARE ofd “olz] Aol @ e 4 9)
L1fo] “gi Q)& EA|(behavioral problem)’= o3| WA= FolQl= Alo|c) thshA|Z Lo ofjst
ofsi7} B ol WA Eata Gl ol§  shka Ao Bl Az 7] 4eks “Eal la
o] §17] wjFolgtal 43817 % $Hth(Hadorn, Pohl and Bammer, 2010), 218 HA] F-3l
72 93 S8 ntegration) 217, FoIEe] §3017), o] Aojk AHe, HH2)
A, 7 Fmake SRlA, 30 W L ST Al BoAsla Sof ol /1A
749 QWi Felekn Fguc Tet ol ol B4 ARlSRYE du 4%
H

B
(situational problems) 7S A &3 Z o2

_Ié > Mo m1o

A7 AAE Ak, A4 o sdal] ol ol2ut Aleke BAge
7o) Ware 2147] S thil AA Z2E7] At dE Sol, 71Fushe AF7H wEold
A FFo] 95% o4 stk Fgo] HETSAES] WAl U ARIHMH) 7] Fusrgd
SaAPCO| &3 222013, 9. 270l EH v ik oA = OB o AdEAE HEsk=
o AR Tt A diego] Wasithe 2 7}?4713} 1340115 Skl Al A

it

‘AN 28 2 et A AT Bk
AE TR0 2] 1%, 59 ARSI o& HoplA tet
WA (How)"e] AEL A3 S F5HA LA Qs AL WY 5 edeh 1A Rl A
AR S Dol 0] A oG Solsiek oIAL B A, A, o
FoiSo 4 WE Hoph A4 AAL 3

= 2971 Wl A2 2t - sl A} 1 S A Slelaic. o
Mg shE etk ANSHA g ol WA takA A ATIDR7H Ae] BRst A
HelTh ot )& 410t ARG S Wol, AR PAH S fushe o
T8 YRS gk, ATE FRS TEE o} ofH Aot
Aol et webq AT ofnlo] thAlA A7t AdEojol P FRAE obRY] Bz
e AAY Halch
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4, 35A EAI31Z (community problem solving): MZ-2 | che]

opetA| 2 AFHIDR) 7} AN A Aol A FAle] SakE AL ojn] grofl A FE3] =)= 9l
T, 2o St = ““Zﬂ "= dAsH HejM AR Sshe A 245 situational
problems)"o[th. %, 7HQl, 715, 24, AR], =7k A4tE SAE of¥ $&2] Aol= L &4l (body,
entity) 2] &2 AFsh= WA B o4 £AIES 92e Aotk 1 2AIEY 542 59 =%
A AA(incomplete order) 7oA WA FAfolekar ofn] AH3lk vf Qlch
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(science: ‘OFtF= gFElof ‘scire’of| A &), & o= 74(know1ng)94 4_?:1()5)?@6
A& 2 ot 2y 529 "B HAA"E AR gohd, 2she] 49l (D) S A
S5 ddsiurte o 2 F87d0] o Fod 4 Uk AG7HA ko] $A10) 4%
WA skl A sk Aol Aok Leju o] A et XEE 5] SE|A]Y]
Helrt,
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A A FEdto] FAll THAET S| A Ae7t A B Fol BAEE(Louis
Pasteur: 1822~1895)0|t}, 1= FR7HEEER) O FEFC R o] 47| Fufjsh= EA1 ajdel g
2lHA a o] e E WAL, EeFo AR EAE sldsty] flal AATHE e,
Foldol A= AL AP ZAE sidsh=etal Fof| o] nyApE S Folllal, WF
gletel FAY ZAE sfdstiA 245 Alets AT HiEo] WAl & IR o
d gHgt et "EAE Y A = SellA Skt 99 HEEV"Y V2 vk o s 2
HE HAEEY ?31—1% L5 g2 Ae AAElE MU} Ll A5t £l Pasteur A7|(HD) S

/43 Debre(1998)

1;

“Pasteur wants to lead nature,” Bernard had written, ‘while T allow myself to be led by her; and
so I follow her ... T am a nature’s secretary. Pasteur and the a priorists want to dictate to her the
answers that fit their ideas’ All of this can be summarized in the following formulation: Claude

Bernard submitted to his experiments, Louis Pasteur was there before his.” (p. 357)

“Pasteur was neither doctrinaire nor philosophical, What he wanted were immediately paying
results and useful applications. His endeavors very soon brought advances to industry and agriculture

and revolutionized preventive medicine.” (p. 359)

ol Al olm] =2J3t AAE, Heh(science) Tt 7] (technology) o] WrAtell A “EAeHA" F419] 7]
o] WA AAstA FXE AL Abdolrt. ZLejuh 19471 o] % 1ste] Wi o] 7] el &
A 7]Eso] B 7HESkE = AS AR AYshalth 1 A Ak 7]ed A2 5HAe




& AZshe Aol AR ey opaE =] Al s A A Y T EET] Y] B oE

(interdependence) TAS & Y1l Q= Ao g Holth tha] WaljA, o EA|S(problems) 2]

o= AR BHlo] Lagh WAE(puzes)o] T3 HAE O} 9L Suto] gick. & Bof, £A

AR 9] gl AR BRlo] MA|E e 1efut A9 s Ao nheske a1 whegk AR S

¢l (fact finding) ©]4}te] A4t (imagination)S QE8tch, 1A “BEASfA"S K} §& ojn|9] 13}

A =g @kl & 4= Qe jHH, ARSIl S4l0] HAES e Ak AR thekRt A8
SRiris T ¢

ok o, dlsaol ot dul el W vy uAlsh] Higel &
=9 T, IS S8l Alate visdt nidEe] ol A

2 ol 2uF Fatol et 7jee] 7= dE AR A5
Jo o= 174]-‘3 ERE 7R} 7]AL Sl

ruZi £Q

e 3
r
Mo
)

ﬂlhl

“j—]’ u,\___]

T, oA ASLIDR) A, oFY Pasteur®] A-FAREOIA] = AA™, durAQd 1}5HA
ol A & "3 (puzzles)” ot A (problems)’ ETH SWsl= Aol g4 o Eﬂ}’ﬂ‘ﬂ AAYE K
0”‘% fushd HE2 "oy S 7N R AT, A= dEket IS e S v R oF Ao

A “Lilneed) S O, TR u}g =2 ‘T Ui AR (imagination  for

developmem)”zi olojx7] whizolct. wreb o] WAel AEASe] Felsh thahAl A Aol At
AR ok o GEe BAV WA R A7) e BT 94S B angow A4
A Aoz oA,

A7 =93t EAs A "TA'E T2 o' EAY AES sk 42 A
(situational problems)of] ¥+ Z1¢]-& Ol 1 Aaeh BF ok ey *Hi ol &g FAst=
Carter(1988, 2010a, 2010b)= o] & AFHA] FA| Kt} o S 3 24|71 vf2 Azl o2 & (H{7)
= “SY A (the behavioral problem)’ E]-— AL 7yz8la gtk thA] WA, 539 EH o=
=SSR 7 DA A, ofH FAl(entity, body)= Aobe7] s, oJH FFel AWel= A
oF g "3 9|4 =/ (behavioral necessity)"of] ZHE}A & lth= Zolth, A wfZof] 9= ¢hof] &
Aots e FAE 2 WAEAE S Hdtks Aolnh o] AE & ofH EA = &4 (body) @} 3
?](behavion) 7} 2402 A& A2l Ag 7MYshs Aolil, @4 T35 At Ve d o mnt
(functionally)” /2 o] & olgt= AMS Yulglt}, of|& &0, FAEY Ffol= “H—rxﬂﬂ 44’\?*
yl 7ol A9, AR, ofd, )l ol FHe-HrkaL
9=l AgHA o}, o] Aol & FA =S| el HAt7} =2
of, ¢F 309]o] | A o2 FH == 2o 1A A (ife)" ] TS 3 FAE Wt 2

F

ﬂllo —E

FE3}7] 93 DAL AHERIAE B2t A& (living things) 9] 9= A3l EAIE s23H7] ¢
ok YA FAA Rl SEAG o] vl Agtsirial Wk ubof giok 53] QIxke] A HelE
Ao] o] A2 L, the theory of evolution)THo 2= A 3] 4318 4~ gl A=

o)A RSN Y WeE opd et B ()0 aL o3& (X EY) ot

WA A BARC H FF ol T4 AL AL @A) Hde] A
ofof hthz Holth o2 Hol, A% FAI BE BAZ S2st] 9I8) AEAS Wk,

mtsf, Q12at o 020l CISNIR 8817 DHpY n 31



WAbe 1 wwe eel] Aol of® “wele] TS WA AAHok Arh 2 “olwA sof o
AxHowy' S WA SAsHoF ek, H7F RECR A, AL SET Sao] 1 Folxle Aol
ofUtt wjiE-E afjdsty] 8l o9 Al sokx|(How?) o] Y EAE WA sl dstA| ¢Fom ¢ Hrt,
22, ol SAHE Aeen, IFolH B4 S4S duelo] Alel Rew, = e st A
R R £ S AT AN, AR g D ol
9. et wiek aA sHA] EAY ok S, me- BAbet Y-S AXA gow d

AR U]»E:]oHE 2 mn} I 4uke geabel gejbyo] I whE Y9EA|e] s Ao A E

OFAS MFE(i) Bl Aotk Al]o] 8t QE|Alr} 7L }_eg 2212 slyete ujH geka 4= Q)
L o]Trh a A}EP_J wA7F WAty Het g2lo] QAtE= Y9EAl(behavioral problem)E df2
k= 9|74 (behavioral process)©| wj¥ H3}7] ‘IH—r Zlot.

kA1 A AFHIDR)= o™ S 9&A|(the behavioral problem)?] F Qo] Ao 2 YePS =
Agtoltt, oupshd thslA| A At E49) 7E0] SHA|3-5-A (interdisciplinary community)
PRt 7HEH FE Y A SANE didshke A 7Idsh] wimolt) whef, A ok,
3] ofe] Abgro] Mo Zpzpe] 2] 4]E 5 (mobilization) s}l F|FHaggregation)dh= Alo|2hH (S
AR AR AA7EA O] At Ee] R OE FEE SRR Skl IR, o]52 ARt
o] ofstA| A A etz Bt ©ed| TFsHEZ (multidisciplinary) 1ol E3slc), whaba] ofshA|
= ol" oujoA AEH o= HA T 5= Sl= Aolepr|Eet o] &4 g (principles)of]

QZ}sto] “SYAEA"E s Asfjofut “A# (realization)” & 4= Ql= o]22] HAk(a theoretical construct)
[e]

1rl

g2 getAA AFHIDR= Shes Atolo] TS AlGEER) A8 A (community problem
solving)” ¥4 ¢l Aolc} dukz| o2 FEA|(community)= Al 7HA] Qo2 F2 A% 31 QITHKim,
2007, 2012). A HAl= w<es] AFES 22 717+ Aot o] AL Tt f(aggregate) O &2
2 5, 282 Aok ARA A, F2ER) So] 7)o &3} o] 52 FAYUE Aol AHE
ARUACIAE B4 AFH Ao 111}715& S-d3| molE FHEHR oI F HAE 54 AW
Hsolutions) & EiL A2 Q2= AHES 77l Aot} did, Aot ZaEk)
HebEo] of7|of &3t} o]& E4=9] HehE(publics)S Eu}2| (7RI o] 1L 252 (R <1
7531 Q). mpA|uto 2 A HA Feh *é-?:% | 74 Aol thigt “EAIYAS F-5taL
< A el =l Aoty whEhbA o] ek vjEH o2 FFHMAN) =HS AY
Ak AAT oJu) o) FEA IR, community)= A Al HA (kS vhe)7|w, 9] F 7
2 FAHIAIED 55 A (pseudo—community) o) St chsfA|A A47F 2178 §EH 0= o]
A FAR-SAIZE obd gt B3k XAl 71 vhEAE Al WA A, & 352 EAE SEs

7] 98l BA =8-S AFels FEA LA S Aok st AL WEdt AXY Holr)

s (U

N

mlo
off
= 3o o
o RO oX o

alll

a9, FARGEED-S-AIE S XA )] FEAl, & tEAd A7 A &FskeE 4 v
A= 2 AA7F Y EA(the behavioral problem)gh= Hof| F=3jjoF stct ofufshH F-A =
FA(body) 7} 2A8HA T 4 35l LAl Qu]oA] “Td"e] FA7F EAY51A] ?%7] 0|

32_i=atsty|asiia



oh 2R @2 393 (behavioral process) AHA|O EAsk= F-EA0]7] wiFolt} Kim(2012)-2
o|AE thaat &l 7l&skal itk

“This community (per se) exists in its behavioral process, having no inherited, corporeal body, and
is non—divisive. Above all, this collectivity goes forward for construction of a new solution(s), not

just to make a choice.” (p. 274)

oX

7§ 2l(individual) 7} T2 #-5-#|(community) 2] £ JKCReX
7F A 5 ole BAE 2 9, SAQIKHDNA)E ZEal glojuyhr] il fH AR EE A
391o] Aloks W)= Jeiel, AZ71%). 18y FEAle SA7E §laL, webA SRR (i,
Q2] PA AAlol| s FAF 4= Q& Holrh & ¥, 7t o' EAIE FAHLE, o
S FF SAA s Yt & o, uhA] gt Gl A AE Asshe A AT, IE Tl
A LAHUEY BAE0] ETFH SR SR AT = AL 0]’@“1 2 2] 84 9]3}4 (behavioral
process)o] BRE 02 glod Mok, ofel FEA HYH YA HA o2 YURA S| A
IR AAGE A5 oIl Sl 7t Aol 18] dle] el “EEAA WA
A 2074 A7) Ik el ) A4S A BEAS] WSAC] ol 4, 2
e Y THASE) TRT FUES ad B AS BN ASlsE vl /13
A} e A5 Fo /Aol $elol 12 Sl AHE olsale A9 dRe 1
YT B BEAE ooyl Gl

Jo] o7 A FEAIA Erfdrt. 7l ¢

o
T
A

oft M

O

aJER ‘:}31'?9]14 A= " WY FHAEAIE AL kAl & 4= ok st o] ARl AZ7)
=719, dlE &4, FekAret J{jti 2} 9 of| & 7F50] F %A (community) S THEojUjof s U2}

O

PoEA o)1, thE sht= EA A 9l FA|(a situational problem) S | A5}17] 95t o] 212 3¢
Aot whek, AALe] YL RAE WA s dstA| GO, $ALe] YEA = TEAH R FAE
A ka1 T Ay ofsHA| A AGts Ao A2 B Boltt ShoflA =2F 7|E9 ‘:F‘ﬂ'xﬂ;ﬁ' At}

A AASS g A APRAS FAL T 2L Rolv] upRel, 2% §3
(integration)©| 7|70k 7]Z& X A]19] 5 (mobilization) I} #$Haggregation) & EXZE & ’\HPoﬂ
At

el olole Iejsksr] Slal 2ol 4 S0E A% So TEE2A|(the commons)o] 4
oYl 2% 1 FER2A] PusE wrsl Ael Hok 20| Hardin(1968)9) “3-5419)
H]Z(the tragedy of the commons)” 20|t} o] FA|= 7R3} 354 ©]¢] /\}0]_4 AT =0 of| A3
YR ASISISASS AGAE FACIT, i AR olel 551 ol Aol 2
Zh= 712 791 FA(conscience) o] S4dh= Adro] ¢lokar A3t o] Zlof tidll Crowe(1969) =

N

|24 o2 T wAlolle sl fiokar sk, B A7 Aolar X g4l A9 s
IRk F2Fstr] wizoll, 2F ol 2L A9 A S &4 SHconsciousness) Sk =ERko] R
shehar et AA]o] Hardin(1998)+= $oll 19 354 £A1E sl dst7] 93t Bt 37] flal of
7 “chstAl & F3Hinterdisciplinary syntheses)”S X[ Z|qF o] H=7% o] @A|(How?) 7HsgHA]

2

0

rulrl

e, QRS U ozl CHEAE SEiT 2R A7 _33
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off that sie-& WAl 2otal lrkal reksieh jhd, I 3552 o] Be-ek FARE AHEA g
Fukso] Yutel AL 7F AN FPYe] 2HT Qe EAE, = A= (rust), 34 (reciprocity), 1
2] ¥ H(reputation) 5o B8 Aot F35}

PIE ek 2ed 2uE meef et @

Ostrom(1998) )| Al 2009\ = =¥l A A|SHAlo| Ho}

HEo E‘Z]_L_ oh;}

i)
H

“How do individuals gain trust in other individuals? How is trust affected by diverse institutional
arrangements? What verbal and visual clues are used in evaluating others' behavior? How do
individuals gain common understanding so as to craft and follow self —organized arrangements? ... An
important set of questions is related to how institutions enhance or restrict the building of mutual

trust, reciprocity, and reputations.” (pp. 16—17)

ofdl WEEL W AgI Sl Ankprodus)ol tfet BAS B Asld Dot 2] 7]
oSl 78 BAS(IH, BN, BWE FEYAN, TES BARE THA A B9y
o oby eelgBmBH ol 2 tusith AHlA gk AR ] WEAE FHSA ke
Al ofwl ol Aol Ft RE o] 2k FHUEE] S o] Bobz o] gl MY
wro] 7Hsd wolt

olf BF7F FAAL A= AZ FHAY BT FAREAZE obd AT o] “FEA A

a2 atska ‘El‘:}% Holrh, 11 A=kel F5Ale 1 AAI7E 2 "HARA R EARITR= Fol

ch, thA] WaA “BsA|A Y E A (community as the behavioral problem)’S A1A| A (Feiiliy) o2

S A R, FRA S ANH O op Felxo

Z A = Jlvke S ML QA X7 Holoh wEhA oAl A dts =8, ol 35 2
(]

| Aol

O

I P 9=Al(behavioral problem)E &} o & sdsteH, 129 sjdof 7|4 3P|}
“J(behavioral process) ArA|of| th3t ZAFAQ1(S, FA|E T3 o|&24 Urkef(generalities) of T
gk olali7t Ao r o E) of7|oA "duk e = 7]EY e AA o] ofy e} &b A
(incomplete order)& AA|Z §t AYS 7= a7t k. adoft E=3t AR E A=
WA 54 Fahell tigt HE2RY fu s d(universals) & WA= 49 AEAQ veh4 1
o] ob, eln Aol T A= olalrk el ] hzolek, Totut BsteAel 2
‘I’]OH 6‘-].&_4—24_4 %]—.g_g! E‘@‘H 7] XT}ﬂ_J H]'7:LL]— %_U]—O] O]-qg]— XT}\iTﬂ]—(ﬁir_&+)oﬂ}\1 H]oixl

L 2229 JE3| Y8 A2 IS FEFH=(new ordering) 58S olFE 4= 9t}
Carter(2010b)+= FJA 2] drtdg|2 oAl Zl(control, functionality, singularity, evaluation,
construction, balance)E £11 Qtt 15 = F=X EASZ A9 A=l thshA| A HA-L(IDR) 9
Al - S5kl o AR = YO 7] A HERENE, functionality), M (RIFEME, construction),

e FP A GEE, balance)of] & O] F53 da o] ot Ve A AAITE Zkar
U= oy 7] 7HsE 7s s = H, AL WA o] el MER EA Y
Z] ’FF AE(composing) @] 58, 123l “FPAAS YA AATE 2FA Ay 7] A okF




ok

%320 I Q3 3 E(balances)S 7t2]FIch

A7 WG ollA AR flsiA= o] &2 ol 7IRketaL Sl A Ayl &
A (principled operating system)”7} E Q3}ct, 70| HIZ F-FA| A “SYEA" o] tgt dF2 “3f
7o) Bl Hojth, B2 1AL “gY 91} (behavioral process)” AA|of Tl o] &2 ¢l LR 2HE &
=42 ol gleh 5 oblet B4 wAIE sidsh] e, A5 e S3AAl0 s
of, EAEAIE 3H7ﬂ5}£ ol dast & st SJAAZE 2ad Aoltk I F JAAEC] Hi=
2 AeAlEe F sadetsoelzt & 4 Stk 2y AARY AdelAe sl
F 7FsAol # Kim(2012)2 A4 #4419 Bl 24T 7SR &
AE sldst7] gt et vk 3AHS AR A, “F-5A A A (community problem
solving)™& 913t &2 Q1 FFAA|, thA] DafjA, defof 7|vket anpA 3l Y|y o] F-x25 7
stof 2012 3o MASA o kgt vF ik 1A 9] osiof &gl Alxto] AR AR, At
1= ol S Aol A 2[2H2013. 12)7FA] 7H ol ¢fsl= A 5070 F SR 7|SE v
T2 T dE Qlvh HsHAlA AIDR)7F 5w A EAE AT 2 o) dgkel o, 1 N TEE
< oA E Ao matd SGAA Aol 4w &8E 4 e Aol

“TE5A EAME Y AT FREFAADANA TP A Fast 1S F
focusing attention)”®|t}, 54 A problem)o] k=&H 7 QI7HE0] I Ao i8] IFHoz
7 FEaokyt o] 2u} £A4|2]4)(a problematic situation) @] 3-5-(H4)7F Aol Ao|t} Tt B
Ao e & FAEEE S odR e dAFEE ARl FEdAE A 3EA
(community) ©] “g/3"0] AIZE| S 7HXIt o] @A, & 5§ 551719 4
(F-69) ojAHagenda) 2 ATHE] QS-S E3 oujsitt ojAITte] FAL 3t
2 54, A EAE st Atk 459 oF4594 (commitment) o] AAFE A 7|1t
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FE817)"0) WA AT AR o|FolA\A] FackE, LAL oju] FHAH WA
59 ej7ik thelAl A ATDRS| Thio] o] 3 ThAlel A Av|E ] w
P A (multidisciplinary) SI5H(MDR) 2 HZAECTHL & 4= Qi) I8} o] ©HA E
A(a theoretical construct) @] U2 A A2 0] =2lo] o] 2o A opul AlF o] 713lt}). o
S Ago] Belels TAYG0] S ARUACIAe] QA 715 BAPY that
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TEY BA Aol ol u, 18 25 o] 7|ofshe ARUACIALR 45 Lol
Az QH=A] g Fo] 27 A sotof g,

oIl 2719 TEA PYAYOA 2 AR THLUE TEA olel A5 Falincor)
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3} 7t 7jQle] Yol xokEA AHE] PhAle, WA EAYA 1 Aol et St )
2"(Z, community services to individual) & E3] “FeFE 0| ZF AFEHEE =& Q7| Qo)
whehA] oelAA] dAtol A o FAUES] e T 2719 wAIZE obd S A & S ek o
2 Sol, WolaiTel s} ALeR WAt e Alole] FHE Buap] et o] WA o] )
ZHEEI E oo ghhal & 4= Qith

S&A FAo] o] FoAH, oAl RS EFHA §AISk= Aol Wi FaskaL, 11 vk £33 ofH
ol & = itk 53], tEAld AFAE FAEAYEC] 4 o2 AEA AT 143 HES 2
Q= oAf H}i x}7]%§,x_1 o7 wd 7hs/do] ml- =t 1% 7] wfZof Zd3do|(pathfinder) &k
e A2 5 FEATEE AL Q=R &, Wek e FET S Ao B &
o5l 9,1%%] AAgE 95 7]&0foF it} JFH F‘i ‘31513} FFAE 54 AN sAe
Jagh Pge] oAgt AXH fLx2H 2UE B2, & ¥& 71987](co—

remembering), &-& ZE5}7](co—questioning), %% J%OVI(CO*lmagmmg), 81 BT AMalE
7](co—cognizing) 5°] 7Fe& Aot} o] £UES oW A= APS A7 Bkz EIAA
o] tARle ofBA anpdom HAAS AVEE 7HZith 1 AR AAl= BEE YAl siA
Hoke ofmfstal, ol F79] 1 sARets sastthol wel, HEAor B4 AR w4l
Yat 27] T A% LM solution) S THEOIA AL BEhTH AL ALY AL A A ] o}
o fe) B2 0o Yot depn, ERHOE OB Qe SIS A, vk of 7oA
234 (behavioral process) AHA|7}F TS U&= dTet A28 2 A9 A= & ZF2FA(construction)
o] YE|E ZHa| AMKEF 4= Q)

o)

“F% 7]195}7](co—remembering) = E4 EA|Q} AatE|o] 7+ LA o
AAZA 35 Belolth olAL A AN FAHH FEE 7
AR T 5 Sl 35A oA Fool= A 7)ottt &3] Eat
A S AE 77, 23] FEA QL ARel A AR A Fe]

of 7k v o7]of Ut 2Byt 35 7195t = thetAlA dtollA] g Al Ve & Tt
o] &tk fufstA o] MEvkee] Eopd= o tE 7|99 213 8 b

=71 fzolth. AFyAeldE Ee 7]9S Eolll= 7ol s fasith 53 $47I
(mid— and long—term memory)< 10|19} &7 ZA = o] Q= 77 Wi, 1187] nief &
ot W& AstarA HiZ 219 Aole S5 7|8t oAl 7 £ &9
B T dolvbes AL FEA FAAT Al ()7
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“TE T35} (co—questioning) = ofolt]o] 7} B BlalA L} AMA Bhelo] Hadt AHL
A vrobz Wgko] En|(FikE wf, aatH o &g
stupolt), o] Z7] thE thed oz THS
olgE =ol= Hl f Fasithil = 4=tk ofd
ol24 MgHt &o7t F& 4 Atk 19 Bf B2

M2 D2 olsllE AAsHA 38 4 Aok whebA AxUAoldE
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A Y Afololl A= olsll(mutual understanding)E EXSH= H A 7|3t o] Ae =S
22 WES I SREeEN FEA A ARt Beo] Hoh -, Eat ARy A ol
e Fol ARAA R F5 AESHE BAHS7]A] Few, AEa8F(questioning)> 71 AFA|7F 4F
S HIRDUA RHE= 3971 Q7] wfioll, AP o' Arlshe 397t ot 2%8A| =W A=
55 AEs719 AAH FEo] 714 4= Q= ol 11 WE EolEs Aotk 53], dAFeR
AEo7 = MER ofolt|olE A=ste A Fol vk 137] flwo] $2 &l £2 8 =
o= A FAstth, 22 & AEshrlel et MEe A4S &St A2 construction) €7t
Ho} 24k 4= k= Ae uigith 2Bz gatA|ld A7 ARy Alel S F8f AAA A
U] FF AwshE AFAor BT A= ofelt)ols F3ts] AEd 4= Qle Zlolth

‘B 87l (co—imagining) "= 35 7125179 ARRE vHiE FAHRE 7HAH 2= WY
z7elct vlEe] 7HsA (possibility) & = A2 AAdE7]9] Aot 17 7hs/do] EAstEH
A BEE 5 (cvilization)& /95k= Aotk WA E7]= ofn] dojdt Asol gt el x]Fst
7] el A F2sA| g, EA s d-2 22 A2 (construction)& H47] wiEell vlEHe] 7}
/30l FAE Ech 19 é“%ﬂ’ﬂ 7FsRe AAE AT & Y=g Feshs ARTYUA A
Az Fu|Folx] ¢t vlH-@ision)E #A sh= BAZE 7197F SOl dlert ZAEA A
(composing) ol 53+ AFEEoltt. thetA|A A7t “F5 AAAFet71"e] RA SAlo trtEA] R5t
a1, 7129 wgARl geAld ALEAE det] 7189 A4S FHstal Hehe o 1XItHE,
JZlolopd R AR JHleta g g 4

F-& ARLs}7|(co—cognizing)'= A ofelt]olEE Fol7t= #A 2ol 7] A
“(cognizing)2 oH 85712] WAA|(relating) ot @RI HA[H= A

B71E shz Al 7P &3 LoJARK4], recognition), 2= B oA dojxl AikE A7 A5k
A ] Aol of=e| A BAATIE sH71 % 3FH (4], reform), 123 W= A =& A Eo
=9 BAA7I(9], innovation) & 31715 Fteh A B 7|ol= 4T F 712 84l (elements) T A F
7o #AS(relations) 5 sH7t SHETHARAIRE ol thofir= th = 3=, Kim, 2007). ©]
AZ 2 Ao gt BARZ|7E 7S AI7EE el Aotk B otolt ol AR o
e AR S0l AR FHofil shte] AlAdlom Hope Frish Fojtt Ak thehA 4]
ATANAHY Thakst AE7FE0] TEAS olFHA “FTE AL o] BUTTHE dupd o AE
A HFAQ1 A2 A s ARk otolt] o)) Ak AI7te e 2 sk AAE Heldh o
Eol, Ad Bkt ekt o] FUE A90A AuHke] §-H YAHE 2] AF4(CERN) 9] Higgs A}
.%_ Q3 AP AA L ESE7)(LHC) AX|QF Al 12|11 NASAL] 37 Z2HE So] “2
A" o] vetAl ] AR ES 2-gste] AGRE ARERITH, EA o wE AR
A vgoR I8 FolEY dAE f2e SdEn dYss %‘%ﬁﬁ% Zlo2tal 23]

e




& AwEgkE SEAA ATIDRZE AT YRAE “FE TS EFete] Ha
TP b QAR 2RSS FEAAL SHe A & 4 ek 22w 7 271
&

9
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A2 4 QI 2] T 7159 ARUAIH o] ArjHos %&S}E}—t— A%
5.0
Ay
WA
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e
ox,
o

oF % 9t} o]dl ASo] mE ol ), WA ofuje] W7 ZEA community) 7} A
A= HA] 78 (balance) 2} Z&H(construction) o] Y2 5& Ao TF5A17] A= 12
At Aotk Rkt i LAAUET F5AY Fflgol A= ‘i (balance)
(individuals' services to community and community services to individuals), JT-& U&= H o] 3-5A|
2ASA BHoIA e FRTHE S thAl s ZE3 Bask e, Teobrt ofE LAY
SO EA 9k, 2Ae] 3§t ofoltiolt mE g7 o §HHA FAlo] F5O| ofolt]o]
RAKE, A0 S vk 02 olrhs ATk o] S 4 olek wioF 910 Tl 1K) 35 4
Slahao] waFithE, A B4 FUe) ofoltolrt BEE A ereieh AR Fia ofs)rt
ke s Aol etk IS A3 BE FAYU] HE ATEE, 2eho] Yt B )
Al R Aol Alzol ek A7 “Alzlrusy’ S A T Hlolnl, Folurt % ofolr]ole] 4
S AH PEOR $71% 8] 7170] BF “FiHco—moving"3H 15 Aotk o] FEA
wAEE o] o] Foj A= vt 4] Aol A= EFTE "2 (leaden)?] Alo]al, @2 o]F thA
7S] Y 2AEe AR HARISL 2FAl oo/l wteEs de ARl
(pathfinder)" 7t 2 @ 3F Holct, o]Z-2 HI= §l(power) I} F-A|(control) &] =& o|qt H53le= 7|29
2|4 (leadership) WA iU A H E(management) ©]&5°] A4S 2Ju]of t}ebA| 2] A+ *J%WW
< A9 £t gloAl= A& E-E I of A AL “F-5 A Aol 9] +tF (balance) & ©]F+=
ol dupt Fa3hA] st

b
)%

919 4l 71 AR e] ZABEE F557) BF Jla) TF LES) B

BE ATEINE AT TEAE BT FAEA 5

02 Q15E= 754 (functionality) S EaflF= Zo|t}. o]

FATFEFAA ol & TR & AR E WAL A sl
2 ojulait} o, EEcrond)o] UE] FEmob) 2 w 1%& BF FRETOAN sk

"5 WES R 0]o]x)7] mjEo|thKim, 2003). o] Aol A BUHCiT A o] 2
B el %x SIS WS ot} B W £A5S AU, 2 A8H BE
(moving) .5 15l a4 Ysko eI FLolck, Befif 3 Skl /A B
5, o) msﬁ 2EA BAE0] HBo

ARAOI A 5o 2 S2HCHE, B3] A=l Ui 3 comtnaction®] 22l 7
A = WRIEE A 4 seld 4 ek 3F V1|8 Addeta, F AR, 35 44
sP7), 35 ARIsH] 5o Ao WSl A BA FEAH FERA ] A 7L
S ol Aol XM 2ASoleka W 4 glek thAl WA Aol Azgol FHol AdD

=
7He A ol 4 ook gtk ol59) BHES At A TSt Fasiita & 4
ek 18 ZHolA] 71E A|4e] BUT IS SR FHHT Yk 7129 SAY AFES
UL EE AZe] 24, vloHHET A BES E AAS 27 AT 4 ot

38 _st=usty|asie



g HEO Aok PH(collective efforts)o] A= o]f+= FSET}E o] 3§ FA|(behavioral
problem) 9] o] 24 ejZof et ofs7} L= A] 37| wiwoll, AABA L AF=AE s
Z 4= =Aol tigt HAgke] o]24 AR(RENDS TR 4 ¢lol7] wiolet stttk 1™ AR
= AR]aket GYE9] Atola e AAE, 29 Yot “FA|s A (problem solving)”
= “OJAPA A (decision making)"oll Z[-9-FH L, 71 A3} ABQHoptions)S & 7FA|=AY 7} ufj-¢- 2}
o)A 9l thrA (majority vote)ofl &gt AR, T2 QIsE LAYUE Alo|o] 45 U AR dEA|A H
AtHKim, 2012). 53] SJAHAAG S thido] B ABHE)S =2 54 WA oA AlsH 4
7t giFEolth, 17 Al G AR RAHEE S, A ollA & el Ql=d], $2 F
oA Pojuhal Q= e Aekieg e P4 ap fgoll A AT & Zpol7} §int, B E tet
AA AGIDR) 7} 353 FA|3) A (community problem solving) T 0.2 olrl7] QafA+= “2JA}
AR A0 7 Azst| LATNS AL Aol EH Ao] 7P WA sttt 1AL T oko) A

At oAl ZHA 9] B9 2 E0] FAYEE Alolol TS| T5E= Ao] Hasite A 9
ngtet, 19 oujoflA Q17 AEFYE SHAZIZ] 8l Bad AlZIRE 2™ FsA As
4" B2 osfA7]= is, TH SOl AF7HA AL e O oY) HAE §159] sl

)
=
2R 9 a3 AAH 2l

(e

o_>rl flo

>~l

M

Ta

T oAl 7HR] e Y] 24 2SS ofH AR, ofd WAl R S ATHE
7188k, Yo7t Qo] Q3% EgE(o, A, B4, = h3 A E(resources) & FolU+= o] &

T
HE A|2]14 7)€ (configuring) 58 S/d8F= Zlo] b vl FRFTHCarter, 2010). 9l& =01,
o F-8tte] FAL EE & otk s iE 8 2 Y 789 dF, 2 I Y
A4, Aol oo FHEl= RS 3AF 27, sUEE B2 iﬂEﬁ(ﬁ)ﬂ kN
Sol R QERTHIEER) O] QHEQHchoreography)oll E017F §Q1& Zlelth 1 QbRehe Y ojabrgat
Fojzso] "WEsHA AP 7184 QIX] 4 ofolr]ojo] A|AH”lojtt Te]al 1 QHREQto|| whet e
AF Aol o]Fof AL, HFH o R FAH FHo| Eojd Aoty AMEL 2FA $dd &
F2 #eslal, H|E A T ofFrhgel ARE Aot 17|, oA oju] EAA|TE RS o
& ATFIEL I AR Dol nAH ) S digt grelvt MFekal, 1 s dojy
717HA] 8] Ry o] He)" S "Hatohe Hl &Sty 2% 7] wiwe] o] 7l ofolr| o] A
A A 3gol| == g2 composing) 2] IS Ted] ol&vt, X, 8= A9 QHEL
WA F84=2] 7H1A A& (talent) & -8kl itk o] A2 & dj&o] “ThEHA|A Ao 7]ofgt 4=
U= FEY Agdo] JAUA EWsoll®E Etstl, AE7HA 1™ JEE a4A] Zstal Q= olfol

ol

7|1%= sitt,
ZA A (partial order) W] &2 A (incomplete order) o] -2 AAL 7Hg/d (possibility) €]
|5 dolge o7 sttt st 5 S5 7S 35 el A7l= M2e 239
M, 2t 399 B AAprt thE o] f)S ATkl A LAY FES wotAY S5t
oI5t Ay

T AES A ACEE, A, B AN TP Tash] hRolck 23 Aol £7]
o A%

]_
& A

g

A(body) AA|HH TATH EE W< behavion 7 A& 7P54S WHEYE ¢
2AS 3 % ek A LA, BAbody)= SAHOR ofu] gy 2AL E

o2 N oz

ot nm

s, Q2st U of&o| CISHIA SRR BHAY 2739
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1 SOl W2 behavion's 4 Gl A developmen) & B3] UUHEA] WAL 4 917
Sole(Kim, 2012). oA =o]at i} Zol, W] BA A7 £AatA] er BEAGIA B3}
Aol 24 2SS “El(co—; together) o] =20 2" &8 79 AT 58 (strength)S B3]

TS
o o Qe AR A deh ARl Aol FAIZE 2 Sl (el AlE, 3, 719 R
wAeh FESHAl EAIBHAL = @ 9l(behavior) AHA| 9] J1#RE S E(], ARleks, Awshe, A
oL AEE SAsl] BEh 2 JAS olFolths ASES dukEA ¥ 4 Ut

SR FA SO0 A A5 2 A5 Aok el ol 2
S QTR B 5 ch, USFE AT TSRS BAIS 9IS Reldt 4 gl AL ot
Z FH-L “Is as Does” or “Does as Is") 0.2 7FE3|¢H7] wlEo|th A& S0, < (behavior)= &

T2 (structure) @] Ao 23t o 7|5 (function)S 3Y5H7] Y& thed| THE Aoz whobgl
o}, whEbA] 2o £A4S Fall 1Y 7S olsfiste L itk F7IA (MRS, nonliving things) 2]
JSo] 429 Y9 (reductionism) ] EA-S E31 38 FLx0} 7150 ‘A ()" 914Le o
A olafigyt sirt. kst Fr1A|9] 9= A vl 7He] 3= (four forces)ol] sl ¢ T=d)
Al T e g dojup= Ao g Holil, whebA "9l XS AY Q1A oH7] ufZo]
ok 2E ojd WHE S AgAe] AR So)7HA Tha(wave) WA] F(string) o] 7Hd 2t wht
A b gete] glok 29, AR o g defA, Blad ZRAA ) Q1 = A (body, entity)
zo| 2¥E FiA S5 Yo 2AE TS EYsH A5 S7AIHREE, living
£ 7YYo R 4e AEShl® 2gal ARt T2 HolH i AE =9, A
et JYoa A A= FER7]eFY(structural —functionalism) = AFE]A FA] AR
(structure) & 7|HEO.2 3t 7|5 (function) 49 AFAFES F2 7F)Ich ©Le] FA7F fle= A
A Hebs R HA AAeA WA ettt 2 —-7)% ol& 1= HHRE Parsons(1977) )
AREIA| A B4 o] tA ] Atglo|th = WuWshA AETe R AR 1 A AA RS FUAISH
Il Qg

“The examples I have been giving are drawn from biology, but the same principles are equally

relevant to social systems or personality systems.” (p. 102)

A (body) 2t vh-(mind) o] FAo] tigt UHE(monism) T} o] Y& (dualism) @] H3HA =A= 7]
2402 shto] AA(a physiological entity) WAl z}7] &9 Zpol& qtrgstes Aol
(Fodor, 1981), §17170, 53] 217b0] WMol ol B9le] dgktol 3 Uojx], Bk 2 & o}
2 el e EAE ST B, AL BA ool A G Ut ® shte] “An
ek o171 WS R0] o ofgA HuA 21zte) WL ool
AF=(stimulus) o] E‘rv‘gé‘] E‘I—(response)s L Ao|gl= o|2n} Algjgte] o#l AEQ] (ZHHE) Y=+
9](behaviorism) 2] #&]7} = “E-&HutA(black box)” ul2-20] L2 A =% thSkinner, 1990). Fo]o],
HEH BEL TSR] ol YT fAHclde] old] AHOE HALETh: AHYES
(sociobiology)©] Al1Z|o] EHAY5H7| = §) O (Wilson, 1978), O]A|l= uf3-9] 1S FY(brain) o] +8
L e stal(physiological) ALSIZ}sto] 27 §33a17]0] o] 2HcHel, Baret, 2009). L2t o5 %

EIE_'

40 _st=utsty | astzed



ofHl A% BASH FAX WSlbehavion ] AAZ AATA kit ik, 17 uhe] “BA} 2
ABHA " B5A (community) & A FHe chaa A @tel 712e] et weickejo] A9 §-3)
A e olf7t BRACR 2 W Sk

Z12]3L vke(mind) ¥} 3§} (behavior) &] 7Hd A Zpo| o] =58 7t Qlot. vk =A<} tfH]
== E shte] A AR &5 1 4, 19 AR Y 27 o]24 7HAE 7R H
A= f71AE ELEsHA A-&=olok st=tl, F7IAloA nhao] EAll= A AR A b
o}, HHHol 71419] vhE(mind) = 7]&E AFE0lA He AXE wi$ AojHom IgA7l o &
A, 4, i) og EAY ol H 549 dRES A A, AH2A SA)olt) oA
thE-(mind)of] gt E2FA Q1 B ofH R WA /s dol, FRE nk39] Jlgo] of7lst=
AE wAY] A5 P, Bl LR WA “EAA (molecular) -FAA7E RSl
+ EARE “A3E(products)™of] sl nh-o] A A TelR== Aol ook Holth mRETY
“AA(layers)" > A= Y 919] T (process)& FAIZH Td] E o2 AT Q] WAl Fol Al T
571 Hzoll, ‘T F4HY SIAAE HEL ¢ §A =L, 287]o] e aE gle SAE
7b31 9ok 2B & uk2(mind) 2] 7iH-S 35 (community) A F of2] ARgo] ‘g Hof7ke
% HA%H 3917 S(multiple behavioral processes) &) A SFAAE A o glaL, 127
of] “AFE] A w5 (], social psychology)ell gt A7} 7" wla=9] T H3(aggregate)of] “LA]
1 9tk theo] Yo (84l ubS(mind) T} 39| (behavior) 7} ZH7] ‘Ao 2 & AL A& o]
SA thE7HE Hojge Aoty el A4 o= Aol ¥ f-837h= Yy A sHA =
L Qlck

%

=
10
ro
AO
o
fa)
2
1y
1o
n
Jon
el
1
0{0
]
2
-
Ho
e
=
g
e
-
S
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Body 1

Mind 1

Minds =
Body 2 Body 3

Mind 2

Mind 3

A
\4

. Behavi 1
Body 1: ~Dbehavior I (Product 1)

Behaviors = Body 2: ; Behavior 2_ (Product 2)

. . B h 1
Body 3: ’ M) (Product 3)

[ 4] oF2(Minds)Tt &|(Behaviors)e| ‘B 2L

P9l (behavior) = & T (process) 8] Fxo0]al, ZAA YA S AAREEH 5= 149
=HA EAl= F7IAY 4714 og oA E ZgHnt Butk ofyel, 9| (behavioral process)
HAl(body) 2t AT =Y A o]7] wjito] V] sHOoRT AT oEHY 4= 9= Aoltt. A& &, &
A&} F13Hevolution)= BEFHS Fafl AN 7P BasX 715" FA7F A7|7tel 4

A
A AR Al = 4 Jlok AN A HA 9] 7)es BEshs 47 Hsenses) = 1
gl duvh 7P WA ZISHGE(DE e /\}Eﬂﬂ}ﬂ 2 4 olrh 3, sA19) st
(evolution)"qre 2= (AP Sh= HHAM Y F5 7Hed& &ds] S5 4 k. webA A7
TERACR T2 g O R A Qo Y| oy, dE S, A2V, sl st A
SRS gl 91)F 2AEE /Hi(development) oi3to] whet EA9] A& S Eol=
ol A4 2 (construction) & AlEE = AoHw-27F 7P AEekA] oAl ‘Zl—t— ApiAked obd
7H). 3™, wAI7F A o= 43% Al (community) o] 722 2 02 “FgA| A g o]
oEstal glon, 87 miie JEARl FEAle e 2dske A %Eﬂ.% o 2 TRAJRIT.
wHebA] TFshAld AHIDR)= SH A ]l YIS AAIR okad migt trelE A (multidisciplinary)




ATOMDRIEZ Wold “FEAH BANE BHO= ol 4 9lek. FolR WaFa QR o
ello] @A Aelshe chabA|A A 2

OJA| Ql&E8Hhumanism) 2} ofj&(ar)©] 138 & (humanities) ¥} thF3E dl& FJYS(arts) S &
o Ztzre] 2] tf& %QOW#OF S} o]-f7F WEI R AAH Holth, & Q&S JIE5L 21719

O]E]qu }Zl'(composmg) 1}79 AA o] EHSP Ho} A ggt A7k dastoal shlv A 1_3’—} o &
A,

__L]
E A1E]fsr JA] - (puzzes)S F+= Yl A5dk= A LAGA, EAl(problems) & 3l 28k= H B

oF W2 S 71200k star, 117 IgoflA E E7], &, ok= A(knowing) 9] HeHE FAlo A
A S 5 ol Aotk Akt o]F IF8Hscience), ‘?lv‘f—ﬂ(humanism) T2]aL o&(art) o] o
A AAgE RS ke g W wiul 15 Ato|o] tEtAlE dE AT 7hsel AL, vt ¢
A Aol ik W3E = & Aoltk

A
3 SIS 7R Peny, 1940; Berube, 2013, <1551 49| }EILE 9l9] ALE
= 1e2)(Woodward, 2009) 502 Q1E8HS Abelis 21 B7hsat AX Y HalT} Qg
s el BB ol o Alohdy] $laiAlE, e)3 3
cFebA|a Qo] AAHEOE Slofat] SlsA, BatoE, et oR
%w AU EATE oIS AHow) ) %m 7 E tok skt o

— 2
J&E

ol
o

N
lo
fu
ro,
:(ru rlr

2 19
o

&S Zoi 74 OP"% ‘TJ\]’X—] Ndo= ﬁoko}t 7/3 ] IAAY, ofH 7HE 2
9] shtel FARHIEREE, rhetori) H™, 7]& 2EE9 48 &9 x4 =
HolaL, 259 2ite SHste JLi-r"ﬂ A)5etohH, Qlehe] o o
GEBl) Q1 mEE ol A Lt & 5o, eE] A (books) £4 F H}
Ao wapul & (conceptual chiasmus)Zt TF2] & & (polysemous constructions) 2] o) 2] H#a&S
L, o] 59 ARgol SAY] "THEHA|A] ofsff'of] & 3l Aol ’\/\F@@.(ﬂ%%#fﬁﬁ’ﬂ) =
A (Ceccarelli, 2001) 5 AFF#(after the fac)}l {128t 7252 thﬂ'(Jfoﬂ'”J)OlE} HEaAk
Hol 29 A WG] w40 AR anAF It AR = glARE 2™ A7) 2l —04 ket &
Ao} S50l dupt o] Qe 783t Sioke TAF=A B4 = 4 gtk E}E}H I AR
A5 Sl AR JAY o] BAE S E Etskal, AAart i 2 E & AA 9
e dRlES =28 dut istE=REE BS E7] ofg: AA"E Eirh

)
1)

12 i of
H

o] Afolls diF22 d77F 42 foFd M “okEthar(beauty)’ ] B3-S 27
a5 Abolo] A5 aAE 2= g ALK, Sibley, 1959), obH T2 22S 9l3)
H EAo] 2 o] &E 7S Z= H|(9], Boggs, 2001) Uitt 12]al 2§ ol&
Ao FHolgks olF ofdl, ol Y9 AN Aol AFE Ves EEATEA
AP 2 ARl Al olEtee FTREA SOl wskal Rlek(ell, Malina,
2011; Matanovic, 2013), ZLRH| o] EE AEA A2 olsd] E5< otojtf o] o] AF2Hcomposing)

H o2 2 o
Am
of oXx
1o
o2 2 rlr

fr 12
)
)
e

e, QRS U oleel CHEAE SRiT 2R A7 _43
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LA O] dpef tieh 41 HEES A Zoks 4 glrk 137] wliwoll 53] dls(aroll A, oF

o A =2]3t E-A(body) 2} 8¢ (behavior) & “UX]"A]7]= 7 (‘Is as Does” or “Does as Is") o HjE5]
of &= AAE Helrh ol oA of ARt “HAl(genius) 7} 5 FEE= olFolth A
Ao dert ko] wE FPH thHlA|(Leonard da Vinc)= AF GAME Lo ohelAA
(interdisciplinary) “GRJCEF)" 2 H7}E] 31 QIth(Pedretti, 2000; Fiore, 2008), 1 P& d|<40] 354
A A 22l ohshA| A dAtol 71eqsk] el ol o] ATl titt AE e AtEe]
g efofof ghef, whof, o] o] Zkubethd o 5] &2 QlZstit th=A] oAl Aty Wt
w7] ojg]& Aolt), ok et ¢lZst gHA thehA| A Aol do] Sx5 = HE S oY
At mi$- AgHA A Aolek, it vhe, ol G o] ofolt]o] o] AFAtMA] 24| o) o] A=4L
2 AT, A4 AGIDR) O AFE 7]HE T AR oA fHrT

4 2 A (incomplete order) ] A|A|| A Y ¢]=A|(behavioral problem)?] 3jZo] H= Fof £

HETHE 22 ool A A ugieh of | AP Ao HEE, @A} Aol o], s
AR WA A2 P 1 A BA] et ol A9 A BEold 4 gleke
= AARA HSick IR, ol BHEA FBE WL AL, el o A A, T 5

9IN71T, ol Aushs 6H J(Oﬂ AHE, TR 0] et sjs e e SRR 5), 19
A EANE BHE A o] & ﬂ(dec151on making) 2 E7HAI71 TS ol AHelL 9l
h ofgl Bl FEA SANA 24, 5 chas Aok A B9 Jopia Fe
o)

HE5 s (conflicts) It A (sufferings) 2 A== HEE dth= AE o] A3t vF Uk

st

J

ohekA| A Aol Al 7 WA s sfop & “AEAl s AR Atelol FAHIEDS-5A1 7t
o AT SJule] “FE A community)” ] FAoleks AR ofu] AT v ek, 17 B
LB BAE RTAE AYH 27, FAUES] 7|2 AU Aol “FE FBITS} olojA:
BT =Sl i AR A HARRI whet 27] BhE ARt REs 2 Aol Esith 1
tjxpele] Alggof ofsf Ut “FFA 7 (community buildup)oll A53HH, T tHA| o] AFekA] R4
of g2 vl A ola A TheAdel ok oAl & 35A BT Aol 28t
7]E 7Isg, dE E9, VI AAIEE 0l L dFE oF Bl2A F5AT F29HE= A
i 7o) Pl 2949 A A, Qe s
FeNE HolFE Alojtt, AL Eat 7|29 Tz A
%}"“3}% T2 — 7|5 F 9 (structural — functionalism)"2] 3+
Aoz

2 i ol

>~

ezt oA 7ol =0

2o
of

i) O[[‘

\/
%
o
0,

—FZF9)(functional —structuralism)” 2
/\1§ O Ao 01145}1 1,}/\1 7]%%

o] 9 “uj- AZrH o WAL=

A7) ol ol 2uf chAE ATDRS] RS et AEAES o] me Ao Bakh
S A=A (pseudo —community)" S 7] 22 AA|HiFD S Qe 1E]a 11 ulEk $joA "
s 7]‘55% Feyst Al Yok 2ok By I 7]E 27 Fast 7)s o] AEskA] Sl WAy

=, 459 SFAA FY] AES@9wADel, HA sfdste il SR AQE A AR
o o 27 BAXEY] stelolh, o] @A Sidsiok &, T SAIS Atolo] AT AEE A
of At AR A= 2 HIE WA 7] ARt 1Y g, 23t 7lEs(E) el ot (el




i) SAAAS ARl At WAEAS TRA O R WA sjAetH T k] wc),

e 7120 28 22 S5 s AALAS WAL Bipowena] 27t 5o Aw
517 A0 AR EESHE T oA F7]0F A%T 84 (efficiency) &

pzata, Slaurol Ape] EIb (effectiveness) & EAE|7]o] o] 2Tk, H25Y 17 oﬂAﬂ m

woli= Wb, 7120] TEAA vt Ag 71E N4 BUT AT BRl vl 1

}

A 79 2 WAL ek

fo) 2 AFREAIE Ba 7120 et A AT, 2 AFe] ‘P75l Jze B4
£ 2 S B Hel FYE BYEEE B Y ek 18 A Y dfe
L0 AR TRE YR Y Fa BE
37 0] p].ﬂxﬂ;d ATLE=

AL oA, 94, g4, AR

k=
(Rowe, 2008; Kahn, 1994). Z1¢ ¥ <% 2744
ZH

2

|7, 7HE A7HARE A FZolke Aol

AU AYSE T2 2 WG AUk 283 ol & 2
(:j 2

olef. o F Sol, A7) AT AL, HeISIL, R4, oo, FLT AU T B
FE==o|th(9], Porter, Roessner, Cohen, Perreault, 2006). 715 “SY |44 9] o8-S 7 st =

g oz, At 270 dojubr] 41 7A=Y ol&nt “NE&" F=27](wallowing)™®] 7]7to
3] Zojz| 3 EF g oo} strts FApo] A7) E7|E SHhKlein, 2004). 1 2L ‘e Sj7HA o]
o|2% I FSHA USFHCRI) FHAA U AY Folct

AEete 72 sto] ALEJsh AgyAlolde), A8t F Pt 52 Argjatst GAEolA Aed
T(group studies)= L3FOF ShEATLe] FA|7) Ho] 9
team) ZFof STl & 4 Qlvf, I TP 11 5et 01501{1 A B A4 uso] thekA| 4]

oo
AU
£
i)J_:
)
e
-

rr
me
ofN
1o
ji2)
i
‘)

@]

c

s)

AT HBHOE oIt o AW £ F 4 YA %27t ok |tk i 4 gk et
AP =, 7% M-S0 B Fore009)] TH9IT LA AT ofE TG tot A
AJ3HA] F5He 22 waldh ol AF7HA ol 2ol Abejue o] AASo] olRst g Uf
A A6 9 RADA SN ST ST o A S UK A4S Tl A
Forel: ©AS 274 BRI A ATES Fol FRad FHY ARUACIM, ol
u ARUARIA, 8 gAY A Solds AUAA, 223 A oS B3 T
2u4y HlF o] FRsbrhe AL WA o|F 94 o]Folzl AUES AFHOR QBN
BLOLEH o 218 £7150] ARTA Sel it ALK OIEA 4BE oA 23k 2

. A3 4 Lol HE 19 ANAEA s}
3 gl

“BEA BANE BHCRA B ATIDRE FRUT Qi )Ee] B Qs oo
AEA APPAEL ol Asingiet obge, 7129 taAIH ATIDRZE AV theh Al o
FODRY 7Ee Bé AAATE XD Qb A= slersi agdE 278,
Bammer(2005)%= @55 Chfat SHE JA Y SEBF UF FHH(wb) ATL

AskAZ, A A ATHDR7E S ot W stz AAste] S F4% 4TS 1S 7]

a7 sk




“Statistics is embedded in the academy at three levels. First, there are home—base departments
where theory and methods of statistics are developed and advanced. Second, other significant
academic departments incorporate statistical training into their core curriculum and have at least some
staff with a strong statistical bent. ... Third, there is an expectation that a large proportion of staff and
students throughout the academy will have a basic level of statistical competence. ... Certainly, the
building blocks for a solid home base for Integration and Implementation Sciences (5 IDR) exist and
establishing home —base departments would have positive spin—offs for established disciplines and

specializations and for individual staff and students.” (pp. 18—19. Z& Q2 Hxfof 2J5))

pad

i o

e 29 S-S 2 i ohels =t gale Ad E7Fse AC R Btk 529
A A (partial orden) oA E=EE = FEdte T= 7Fe, 137] diel & M2 4aE JH
7FeAd, FAEY I 7RsAEe] tiel EAl(entity) o SHA R St JFE AL e B
(behavior) 71 A S FAI5HE, 2 A7 Bl 2e- gy v|24 thskA| 4 A+(IDRE
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o2 7R nadk a8y a0z AASE ou|o] tpshA| A oSL(IDR)7} 2Eeks viel 2o
FAY] A (FEN) A4S JESHE, S oy ghEo] AU thi A l(multifaceted) A 2L
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oAl ThsHAl A ATE A4 OR o|F 4 gl AHA, A BASL ARG 1
5o OsHd ATLIDRE HTH O ofT 2 gl AEe] LR A “eAA" Tl A A3
upokSole), Telw /AR YA b &sta go] 72 A 4)e) e Elmobilization) D F3
(aggregation) & of, A= Olﬂ QAR A A A7E AN 7| AE BRE AT, of

o AALFES L IR

[PR=0=1

AR woltk, ey 152 AN}
e,j & At

4% A3

oFelA| 2 AGHIDR)E A= =7 o] 712 vkeke 7]9] Research & Development (R & D)
2|9 Development & Research (D & R)E 7| A2 AFS a7} Q= Holr} o] AL AA4 &
dl(problem) 2] 3 ARl 7o 24202 EFF3lal(Development), 1AL A3 o HE AFst

BIFI 7 HeRescarch) A1 ATHALE BABIA7 1 AAGFS Zheich o] B4 o]
& 7120 SET WAl HEpude S st} A BelS B3 fuivA o) S

E53 H(research), IS 583l AAZA EAIE dZEs|U7F=(Development) A3} A%k

uH Ao,

i

PNl

?E%Hﬂxﬁlil

)

A9 s d S e HEE Fe AR E5Estth HE A (partial order) WA E9d A
A(incomplete Ofdef)—J AA A= Tsto] F=oi7l AAE 2 = HES 9l =R 7He
H#] AAE o=, LA T=2 ARl e & Qlaz, Yo7t A2 A2 AlA| = =3k
= M= '”9-7]' Utk A7 19 BE G99 35 WA -85 o]g o= AU

oA wst A o] EF o= 1A, BAYSAE Hart ek ¢ ]/\1 A %x]‘j]' et 7]59]
A FAN AL wdE7]eF Ao ojEA o 3
7| ko] oS WA ew skl Qlk e AA o] d el “ﬁiﬂ“ﬂ”oﬂu} e
AT "FAS A S E&sk= H TAE AL vk FoEY A A oA Eshd
714E dol At Hxof digh Do meed) T} FAZ SHSHA 7| AL, sfAHRES HH5]
U AEE Befder|a, O A3 S EE 2
Louis Pasteur”} ©]& Development & Research®] & (Jii)S 1B o]F= IS the AFAS Qo
A o QI T 714 RS MRS S AP g o], ek Tete
Yo sjYoz sk 9l AW AlHS 27 %= JHDebre, 1998). 124 717} Development2}
Research, AN QIFNA 7]olgt A& I & 4=¢lo] st o5 v= WY £

o] H Bell Labso] A FAloA o] FoiXl 7|&4] W} wsh4 vhd o] o= npRi7bA|
APEJH o|tHGertner, 2012).
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e} o), thskA A AGHIDR) W 7S Development & Research@ A3, ATLX
S o] w31 Qe ALY TH(NRE: the National Research Foundation of Korea) 9A| 2 21
SrefiofF 2 Aotk il tekAE] At7E 7hssh ] A= s AIA A Al (community
as the behavioral problem) & @l 4sl= A o] AZA1 A oltt 3] tsK(science)} Q1+#8Hhumanism)
% dlEary o] “F-EAH A P ol Frofstr] YelixE 71E9] S wRgolA Hlojut A= s
T ez o] Hgto] WapAfolrt, wehe: F=oi7l ARt Zof Lpd Zo] ofue} of @A 715/ o] A7
£ FAT AR, QRS 7|20 FAE 71A|(values) W T3 E(practices)TF F2& Flo] ofy
o 1) A4 o S Afolant Az 2ckm ol o ol ofolcil 4449
2ol gt AT G2 Sl WA weda B Bask oo 2Roh, 38, s, o o
Soll thiet AFAHY] =L FAYFE P Al AAE Helth, Zopd=E old Mz ke
sl S Aol SRS, Pl s Q1 oL ool A A A0 A 50
o= BANA 249 A ATMDRE T 37 B Aolc). 1
=l 71%Q A Bl AL AR, 15 Afe]o) kA 4]
21 Aol 2221 Aol Hol & Al Aol
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J8]31 sk A AF(IDR) 7} B A 2432 (community problem solving)” 114 e

ol
BTG B THA A §A" of R vl e FRstrhe HE ol N&HoR BRY
O| AL 1A WallA ol AlFo] Zrojsh= Aeke] S-A A Al(operating system) 7} Hup} 3532 0
2 o w B 0@ o|RolA| T QLo tigt Aoltk, /1% S| ALY J|E Jelg 1E
7] 98 dup} Bupzlolz]|, 18 ukE o|2u} thekA| A oLz AE} WaEsl|uk AR R o]&o
A e AH|HEAD L] B4 Bolehs A TeHEsH Kaplan(1964)2] Th A 2L v &
Al 71E LI9AA L] BAES AvksiAl vl glck:

o
1o

“There is as much danger in the distinction between disciplines as in the division of schools. A
school will at any rate apply its own methods to the whole problem, but a discipline fragments
problems to accord with an antecedently given division of labor. That the danger of such
fragmentation is widely appreciated is marked by the proliferation in our time of interdisciplinary
projects. But what is needed is to unite the disciplines in one mind and not just under one budget.”
(p. 408)

A7 FEAE Gk S5k SIat LAAA Gt 0|22 et FHEA o) )
o, A T8 g whglone mind)" BSLIeA] sk WS Bvhn & 4 qlck e
Qpoll Al BekThAlsl, A4 1207b409) BEA G wA| AR HAVE B, 1F F of

L o] AR A9 700l that AR} oS Ba) SAELIFTEAL ofd
A3 oo “FEA'E AT S U2 B AT Fah WA U ol BA] 23 F2 9)
LA E ofdl ARFEC] Holsher] Fof uket 27] B2 A A dmde] AA7 olgE 4
9 Aotk Z, FHUGo] Aol I5oIA by AHa QA A S 4A - FHT 5
91 Alole, THThY, o]8) ATl A AAANA THHAIE ATLIDR), ot BE FFATLY




I 2 A E (joint reseach projects) & HESFIL H7Ie o) I3 SYAA HdES % 7}7]5—2& AL
9 Aolth B2, “TEAY ARE Mol 1 EHOE HHT 4
ApreAESe] 1 WA geld Bavt gk 1 @
© g2 wrEold = (construction) 2] Y] wi&o|ct thA]l 5
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ST 5 b QRN HFT Kol urste, HadSelA Bagh AL A8 e

= = A
Bk ofy et BAE A a2 dlUrtE F-5Al(community) 952 0lth £3], “F&A A8
2" WAL 7l 2l (individuals) 2} F-5A|(community) S w3 A THA L <

S Z
9] AA5(composition, construction)= =HFAIZ 5= Q= a4 9l

Tl S-S A ZAE AT Tl A HA FEATE AL U, & S-S AHA FAA
7F A HA =9, 2= WH(members) 7t 3-89 ZAIE 71913t =2 Fof(engagement) 7} Y 5}
7] AARI 7]E Aol AEY] Bldl AFARl S R oA Eohe ol WAL 49
a8)a AR (facts) FA1Q] LA 2|2 (knowledge) Hx(fdif)o]7] wiolct agub ofE gt
TAT TR WAL SHEE Afolof] B SHEE AAR FEA BAS AT S 98T 1Ko
o]FolZtkH, AAAYA SPES =2 AT AAEE, 1al ANE IFY FHA(he

commons, the community)’o] tjgt 352 A= REA = Holt}

AL AT 5 FIAAE BFA O SPolA AR o A5 /| Yetuge)
= o= Uholl At g (o] Eoh ey ol A AT S TRt wstugo] &
A TS T7) AJZSEAL Tt A9 STEM (Science, Technology, Engineering, Mathematics) 13-
L Z700) AN Z715F STEAM W8o| vk 13l wele] Agtolth, ad A4 A FAe| T}
(Science) T} 4=8H(Mathematics) 132 o8-S &3} Y3 “BEAI|2A" S4 9] 7]<&(Technology)
7} s Engineering & T Z0IA7IAHE Rolek, Axlo]l AulE Ha] e oldan FelsiA
Eolg7Ak= Aot ol5& A A E o] A A4 AgH stSelA B H 2
Fuloh AR B0l 8 Ao ZA M) ARoIA L BaSolch TeA o]S mS
2 ASHRE Y] AZEHHT = e FAHY BAE O =45HA vHET

l-HﬂlJ i

2|20l FREFJZ(The New York Times)= 2013 7+ 817] A8HS oHral w8hugof 3t &




e AodA gt ddS A= oF wAL s ZHEES A2 vb Utk(ScienceTimes
section D, Sept. 3, 2013). ZAIH2 S4 WA I 5ol Fad 9 dshiE9] wstu o wj-e

= O
antHolehs ZelSolch AMYe] B Fa3 FUESS o s et ¢

“We have a community garden, and we think it's great to have students design an irrigation system
for it. This shows them how to apply their math problems to issues of sustainability.” (p. D7, %53+

1 WA} Najib Jammal)

“If T had one wish in this area, it would be to see that creativity and invention became the central
focus of STEM courses and that the traditional skills be viewed as what they are: tools to empower
creativity. This means more of the students' evaluation would be based on a portfolio of what they've
done, as opposed to a score on a standardized test. This means more of class time would be devoted
to exploring and inventing and less to lecturing and quiz—taking.” (p. D3, FZu-SAtt Kahn
Academy A} Salman Kahn)

23 ol EAIEHE T4 9] Hetaso] vl A olehs A thotasolA o FE A
UEhs 23" HQlok MITolA st 1shaAoll A shets 7F= AL Al et votAld A5
EH3] $A|3}L Q1+ Arizona State University 2] &1}t gH4lo] A3t tha A5 ESH A|AFF o]tk

%

=

‘T want the students to know who chemists are, today, I'd like them to learn about the problems
modern chemists are solving, ... we made a series of short videos introducing real 21st—century
chemists —— young, old, white, non—white, male, female —— who talk about what they do. We
are finding that these videos have a huge impact on developing interest in a chemistry career. ... For
instance, some of the videos have to do with solving the energy problem, and the women in my class

will say, T want to do that'” (p. D7, MIT &}8t1} 2 AESHT} w4 Catherine Drennan)

“If T could change one thing about engineering education — well, actually, all education — it
would be to center it around solving real problems and making things. In other words, we ought to
be creating innovators and inventors at our engineering schools. They need to be able to do
something more than solve theoretical problems when they leave us, In other words, they should
learn how to be an applied problem solver, which is not the same thing as being a fantastic book —

based equation solver,

We've overemphasized content when, in fact, it's context that matters — math and science make
a lot more sense when you see it applied. We need to get students working on exciting real —world
projects for companies and our communities right from the start if we want to attract and produce

more engineers.” (p. D4, Arizona State University 3-2}tjj3H3} Mitzi Montoya)




Ao B o AR It el E FAE AS il g e HetlA Hot
ATAR 7FeAS o9 M2 A AAR d=dte Aotk

“One concrete thing to do is for STEM teachers, especially in K—12, to invite their art—teacher
colleagues into their labs. At the Large Hadron Collider at CERN, they have artists all over there, and
they are discovering that involving artists can improve their work radically, Great science is about
thinking out of the box, And art is way out of the box, and having that kind of influence improves
both sides. Artists test the edges of how humanity is and can be, and scientists make it happen.
Science with humanity is googol times more amazing. Everyone’s eyes open up. We know that when
science and art combine, they synthesize something new and better. I'd like to see STEM turned into

STEAM.” (p. D6, MIT Media Lab A HAG-¥ 2%k John Maeda)

a-), ol EAISE Zhonik) WA Aeets 7h o), e 35t o & kAl A AeE &
Askal QIANE H& 19 3L o]E A (How?) §lo] 7h=tfol| thgh o] 22Ql T A A Z Q1

28] AAeFA] Feakar Qlek wheba] A A @) & EE AL 9l STEM, STEAM 59 %x}
()50 mha] etuso] BE EAIE sfaside AAY S st 7] wiiel, 19 &
E9] Y82 938 ‘() 7|5Aolgks eI R TEEHUAE Angier(2010)9] Ak
o el 77)= g

3, o] 20} A A ATIDRIE CfahAA AR AEAZ17] 9 0]5te] TS 1998
HHE 49 IGERT(Integrative Graduate Education and Research Traineeship) ¥1-1H| X ZZAE
5 stk AR eAe] ZRAEES AN, o 6,5009] dshgEol Holat vl ek
Cornell Universityol| A 3§38 % T2 A Eof 2 Zodt et ET} A5 w7t AH A&eh A
ATt 79 AARS 2 didslEes AAXE Rt (Moslemi, Capps, Johnson, Maul, Mclntyre,
Melvin, Vadas, Vallano, Watkins, and Weiss, 2009). -& tH3}2] ofg] 7} gal=of 455 dietdd=
AR wesd 2709 dish oF ddqtaso] Adste] o|E8k tekA 4Rl BEB(Biogeochemisty
and Environmental Biocomplexity) L2 13- TH5o] thd7b A4H|E =5}y 1 A4H|E 7}
A3 Aleuy, 34, 8] EE, AR, gt ] E5 AR, tie e EH
Z o4l e Fa BEES ARk vh vk
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o Jgiat HlGRHel A Atolo] A9 xjolE MolA] gk MARELSIE W o] AR sgk
F7bo] TS T8 S ML GG AT Afele] Ao vtk BEB ThAA Lz o] A1E
SHe oAl he) BEE] A0 Folste o the g Sol 2t /b 2 AYES o5 /1%
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