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A Comparative Study on Interdisciplinarity in the Fields of Science and
Technology Based on Journal Citation and Web Link Analyses
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ABSTRACT

This study identifies the interdisciplinary structures of 8 scientific disciplines in science and
technology using the data from journal citations and web links, and compares the interdisciplinarity
among these scientific disciplines. The interdisciplinarity refers to interdisciplinary connections
among scientific fields and the degree of interdisciplinarity is measured by the number of
associated fields and the rate of self-citation. A re-arranged classification scheme for science and
technology was adopted to identify subject categories of journals and web pages. Web link
analysis revealed a few additional interdisciplinary connections that were not identified by the journal
citation analysis, thus demonstrating that it is useful means of investigating the interdisciplinarity
of scientific fields. Besides, in most of the cases the interdisciplinarity of the engineering fields
were found greater than that of the fields in natural sciences in both analyses.

G B 72, S, Tex) A8 Ba 9 93 B4, slolnja
interdisciplinary structure, interdisciplinarity, journal citation analysis,
web link analysis, hyperlink

* AN sl st EHA RN (essie914 @naver.com)
= Mgty 28R 24 (ymchung@yonsei.ac kr)
B =R 20079 89 159

AAEH LA} : 20079 9¥ 5%



180 HRESBEE $24% 3% 2007
LA &

214716) EAAHA, PM% o=2A &
A1E]e) og] Hoko] EAES Y Shawol
o] RAuto 2= 325} ORHMW. A9
259} A7) webd Fz9] Jolr} EREHA|
P AAES thE shERofe] AjloL; A
29 U A2 AZA EAE 12}
, o5 B35t HAS AU A
k1 9lch olgjet Al=E2 Ao|dt BhEio
2HE 09 22 L Ao} iz e

7122 3t stAlA A7t thekst SHolA
o] {83 Aojzk= 7HgellA HIEE I

3| A4 shte] sRERokt BT wof
o] AE7VEof oA HAsHA thoil7lof
= et R YA siEE7] o A
2 dsle AF oz FoJdrkKlein and
William 1998). h}e] shEkope| 7{wsix
A= A7} vlmate] sHA|FRl A2 A=
= 7] olfollA 2uizt Sitk, A, Aoldt
3}RRoko) ikt w7 A4 7ML Y=
AFAEL B} sAFo| 1 FoHel a4
IE AAEIHCarayol and Nguyen Thi
2004). B4, S A= 7|RAHCE £
Asde 2E2 stu glon wehy By 3
£ 7hs3 A7ANE ol B FEel A
(Schmoch et al, 1994).

AR AZ A7t S71l w2, 8
Aol Awg =4ste] A+ a4 7S

BrlstAY, 71& SHEEok # ofzt AEA
SAsl= sHERoko] A3 fL2E wofsld
L A7t 2T @o| Y=L Sict. A
TrEo=2 Xc'l—‘lo]'

oL B

d

l

-

2=

_gL

(interdisciplinary)< 1"

of, ofd &) 7|F0 2 ZAskevtol whetA
o:]a ;S:Ll:ﬂ-\ﬁo] .J_thi]-q- 7:“3‘;245‘8]—2-1 A
o] 7)1 23 StAlAo] Bl FES B+
= SAEQ AR olFd AAe] oA SEF
of 7t Zrfeh= HAE WyE W BEHN
T 7PREHL 9lo, ol HEY olF2 &
72 Are) ) A (intellectual) ©)5{(Hargens
1986; Urata 1990), @72 &2 38 ¥
E)(Qin, Lancaster, and Allen 1997; Bordons
et al, 1999), k& dlojgjujolA W ShaA]
of Rojd FAHE(Rinia et al. 2001;
Morillo, Bordons & Gomez 2001), 12|31
ez 7ARUAIAY] 7Pt dEARl sre
ZA 9] gt AJ8(Porter and Chubin
1985; Tomov and Mutafov 1996, Morillo,
Bordons, and Gomez 2001; Sanz-Casado
et al. 2004; Tang 2004: Goldstone
and Leydesdorff 2006; Sanz—Menedez,
Bordons, and Zulueta 2001; Rinia, van
Leeuwen, and van Raan 2002) &2 &
Al&(Schwechheimer and Winterhager
2001)& F3to] mef=lo] fitt,

olg| AN SAH AFE FToke 2T
o] @A 7} ShERoe) WS 93 A4
0] Lo} QAL vt ok chekdt 3 &
Brolrl sAlA B3 A ol Hol &
A5k o] At QEstolu ARl TekE

= Ardstoit 33t e s Ht
g} Uit 53 22 AlEA S8k B
Bol2 giifoz 3la gloy, Az dei
o} Aol A QlEslat ARS|TEe] &3l S
Bopl walof 43k SHEEOF} vl st
spAlio]l e Ao Buwgirh(Hargens



s67) 834 9 92 24 R AWS

1986; Qin, Lancaster, and Allen 1997;
Morillo, Bordons, and Gomez 2003;
Rinia, van Leeuwen, and van Raan 2002).
sHRRok F7eke SAE AR e
A7E oW AFd HdiE ANshEAl 7
o A H o2 EA0) HYE SEAY SeA
of A7l =202 47 §lr}, o] Ao
st 9] Q183 A 8] Y Ate|ER )
+ 9 Y3& ol8sto S SAsAH
Z HAFAQ ged ARUACIRY adls
AFEE o0 AFAAE AEolA Bel o
FojA 2 &9} A B4 sEuore] o
& 313 ¢ AfolEE stad ARFUA A

A2 o= AAsto] V_A‘JO}ME}.
°] Aol e Qg 24T 4 33
& B3l AAst “—5} W 871 EHEEoF
= fH*oLi A1 29 HElg 2431
ShEEol 7+ S n|wstAt gt ES
ff%xl &3t vlwate] SIS Tefstr]
SHo A9 J39 F-84E% UFsIL

XP Cis=

2. 9+ A4

2.1 93 g

o] Aol Auslel &5k 374 B
7 Faiol) 434 574 SRS ATk Rk

/ﬂ’ﬁﬁb"’- F eREopl EHOH U%Xl A& &
]

oo} 3t v A 181

M1 9 93 BH en A% B4
A WA o Az S o
2 sjotg Role,

74 2. Adatste] 431 sHRRoke} 3
sho] 45He SHERoRE SR

Aol 9lof Hol7t 9k Hole,

HA| gHERok 7F AAE WA 8
7] 9i5te] SCIolA Bofshs FARTE 718t
o2 Mgdget i tighe] st Al st} 7
Bg #asie shREEof ERAAE A48t
Ak, ERAAE FAg5 Fol), of7lof Zo
o] Y= SHEEO} FollA ATt Lot
B8} 48} sfatat Fetol| &she oFE A

7] - ARFE, AR, AFETY, Sy
S oz ATt & drolMe A
dxlst o shEEoret 338 | shERoks &
A4 Arrt zpo|7t EAE Zojetal 7Hs)

B3, wekr] AAnstat gake] sHeRol &
BlE Y SRRkl FAld di &3
A Afo]EZ} A3l sHEEoFE ARSIt

ez o8 BA42 SCIof $A4E gheX|
Z0]4} JCR(Journal Citation Report)& ©]
23t Z dERFY d® FeAE
IF(Impact Factor)& 7|&22 A3}y,

o] sh&A|& Q43I G sheAd| Rod
FAHFE mpelste] eyt

A Y3 B2AL 3A F IAR Vo] o9
skt A, AR AN Googled ©l
83le] Z shERoe] 813 4l Afo|EE AHAY
3 3 AAZT £HE sty dE 5] ¢
AOIES MAEIG 313 § A|EE AR
gl Z.oll= LexiURL SearcherE ©]83}o] o]

P



182 A EEE H24% B3R 2007

[ 7| e Fof £EAA 24 |
¢
I 87 StEEo} M |
A +
Ay g ¥4 433 ¥4

[(GEsord vz Ad 44| | [z 28 2 AelE 47 |
M +
HE AYS A8 Qe 38 § Afo|EE A 8E
g oy 4 o)A 41
4 +
Ag ol #oid ted 4 3l AgH e
FARF sop 4 o)A 5
¢
i TSN D
+ +
[ B EEcf stxa 7x gfet 9 A =3 |

(T ) 7R

S~
k3
Tt
il
ol
f
ofr
=
pac

ERETE
sopsied 3147 4
NEES PR E
suokg Tofalgt. A7

8+ ayg DI At}

Ho|AE 4=

F_?L' e

H
)
<
2
Jo
ol
culo

™
)
o
i of
)
rr

lo oft o
4

iU

re
e
11 mL

g
.‘_.

r

2.2

SHES0F HEAIAll At

SSCIt SCI9F 22 918 A3l dlofEjHo]
0] SAE BEAE o oui sho] seof
o spAd 722 Bt BANE 24T
71&9) AFEL Qg A2l glo|Euo]2o)A
gH&Ro) Rojshe FAHTE thfehA ol
39t B2 AFEo| o] FAFY £ES
ath2 o]8-35t% 1 (Rinia et al. 2001; Sanz—
Menendez, Bordons, and Zulueta
2001; Sanz—Casado et al, 2004), Xt}
AR 429 A SAstuAt =3t
AFE Ao FAYUEEE Rl 2 MY 2
W2 A48k = 3HArHMorillo, Bordons

o]

and Gomez 2003).
SCIoIA BHajo] Holsls FAHFE

2 o] g% A ofz] FAEFEY £E
dgtzo]7] gtk BAIR] ot dE =

Biology®} Environmental Biology®} %,
U 429 FAMFE HFEL Ao /\}
Al Biology+ Environmental Biology2.th
Arole) stERoketa & 4= gla 423 W9
FAHF Applied
Mathematics, Interdisciplinary
Mathematics7} 9louh, sleta} AT 4|
FX Chemistry §lol,
Chemistry, Applied Chemistry, Inorganic

= Mathematics,

Analytical

& Nuclear Chemistry, Multidisciplinary
Chemistry, Organic Chemistry, Physical
Chemistry 522 /%o glof of B¢
E3 B4 shEROR 319 FARFSIME
dpAo] FEBlthe AL € 4 Ak
webd 2 g FASE 19 48y
£ A%t A8k, Morillo, Bordons,



%) A8}

v

e

93 242 B8 T4 okl SR HlE AT 183

Radiology, Nuclear Medicine & Medical Imaging

Neuroimaging

Electrochemistry

Polymer science

S

/ Neuroscience

Mathematical Physics

Organic Chemistry

Applied Physics

Optics

\ wsiolo gy

Biophysics

(323 2) B2 Hel Sy ot

and Gomez(2003)9] Ao} api7}A]
2 S F& 99 AT we
o] A0 = 71 2o eslr] s
A NEA AA FAREE st 4249
ZY 2 oflo FAMFEO] TFHHEE IR
o}, 3k Qg 247 4 ®3 #4004 7
olE]l= BHRRo= (17 29 (IE T
o] T 7} f£ZoA A=l &, e
012 HLAo]| A mekEl Mathematical Physics
o) Fa &g A4l Ye HE TeA
oA mlobEl FAHFFo] (I 2> At
3| FAYFR] ol ok 4 fle
ZEA 7+ BAAHS Yol W WY &
Aol (a7 3yofAel Zol ghetd 4= gt
Mathematical Physics®t Y3t Physics
Z Ao £3R= Applied Physics®t Optics
oto] AA A4& Organic Chemistryy4
Physiology2t Zo] A= the Ffj2of &3}
L FAEET] gAY ddike 929

=7} =g,

2.3

o0

£X| 212 HolE +F

SCIol S8 3447 FolH 87) sHERoF
of piEl ZAEFEY UE SeAS IPE
Nzo2 so] 4RT ¥, ol5S ABSE
$718 A o] Saxlo] RolE AR
£ wolstg}. of @FHE 2 shERof]
JE BEAE ASSE G449 347} B
05717} HEg 2Rt 2 AR o
E 879 4 g SHEol ) E3so]
Q= FA ] o] ulet oA ARl
Y, AT} 2 Ahel sHERoke Aol
g 332 o7 AYsAT, FAETH
27} olAkel ShERoke FAMEY 370 of
£ X2 Ayt

sgof ul 2AMZI £ A o3 o
2 ZAEFE YESRE St FBEE
$7h BT, o15S A4 Yk FeA B
FHE 4971 W) dite], A7) 9n)
£ sl o B2 AT Wste] A



184 IHEETRRETE $24% F3 2007

Clinical Life Science

....... Neuroimaging
Chemistry __________________________________________________________________
Electrochemlstry _______________
" \. Neu.rosmence
{ Polymer science .
E ; Mathematical Physics p
L Chemlmyx" / \ Physiology
"""""" Optics “. B1ophyS1g_s_
‘\fxpplied Physies /T Basic Life Science
Physicé """"""""""""""""
(38 3) W2 He9| sl met

iﬁ.

O

stk

.

Gh= &

T Ak FE 71—@9&, 5L 2
$3E SEAE I8

T s 7|3o2

87 sHEEoko] Hoj® SCI FAIMS 4,

FARTY A=
Q193 BMax|o] 22

2o

&9 5, dE s

A

g A2 A (& DI

2.4 ¥ 23 oy

Adetat g8 | 874 SHEEok] HE
k3] 9 AJo|ES FAE| olata] AR A
A7l GoogleS ol&3t3ict. £ dolre=
Google ZA%o| stEEolyz} 813]2 2Jn|
M= “society’ & T YT EN Z HE
Holo| & 83 Afo|ES AT 4= it

(E 1) 2t 1250} OfE SAKIZ 085l 3% &4
- Apgory | zaAweg | DRSNS Q183
R FAME ¢ | dEEEAS | U0l an &
-
a5} 8 3 4 96
P 3 3 10 90
33} 7 3 5 105
o3t 1 9 10 90
A7) - A8t 1 9 10 90
Az3s 8 3 4 96
Aneget 7 3 105
staket 1 9 10 90




47 Q83 @ 93 BAL B8 T1E R0k SN v T A7 185

(# 2) Z S22

OFel ciE &3j2t URL

SHEEoF et3) URL

=g American Physical Society http://www.aps.org

s} American Mathematical Society http://www.ams, org

klkely American Chemical Society http://www.chemistry, org
o)y} Biomedical Engineering Society http://www.bmes.org

A7) - A8 | Institute of Electrical & Electronics Engineers | http://www.ieee.org

Az gst The Materials Information Society http://www.asminternational org
A#ElFst | IEEE Computer Society http://www.computer,org
eIy American Institute of Chemical Engineers| http://www.aiche.org

Qlget shEHotel BRE o FFY 3
o] AM=] A=t 4ol FA== A AIES
oMoz Mulsly HAMEE 7 SRR}
U o3 88 FolMw vj=tat g, Auriet
22 Gojd 2719 S3E O Holg=
319}, 4% 7 sHEEoke] 8] 9 A
o|E:= (E 2)%} &,

2449 g3 Y AEE AAHOR
LexiURL Searcher® o|-§3to Z}z+9] &
3] 9 AIEES FAs1T 9l thE 9 #Ho]A]
=& £33t} LexiURL Searcher+ €
AolA B A AR T ) o)t
olg ¥ujjo] URL ¥ 22EE AT 1
83 ARE = Sl 4 dlole a1 B
o}, LexiURL SearcheroA+= Google®
Yahoo!, MSN live search % gt 7k4] A
AZE AMg-8le] ZHzhe] 813 9 AlolES
3 gl O 9 FoAES 8% = A
=g, 2 d7oA+ Yahoo! AMARE AH
B3t

S8 4 HolAE2 A9 { #olAe

g Holng BR oL ey 4 gow
ol @ ol o] s BHEokE welst
firh, SEROFE Tl Yt B A7E Sl
A4 E SHERor HRAAZ Fustel, Ukt
Hozk SCIY FAME $E0E Teldtg
3, o) Th ZYhA 204 Trefsigc
Lol ZATHE S8 Y AolEE Tt
218 71 o $389 Aot W] o
S AR ol U AIE el Y Hol
5 E8 opAET @ 4 ok 9 HolA
o B AuEo) BA o} old Y %
oA 7t 4 sl o) SHERokE Sefsk o)
Yost AuS o83t o) ML (E
3ol 71¢8 A Holx] W RS TR,



186 fHRERETEAEEE 58244 $3YE 2007

(# 3) &% ¥ holx|

SR80 oot A| AR

s124 9 30 9 ol §3

s}z Ropel mot A AR

d3] 9 AolE W g FHolx|

ArskEA] 4 Aol f 4l Hoj%|

3|, AAekez|, ale] 4 9AE

-

113

he

ﬂ?;‘.';

o.

5}8] 9 Alo|= 1} 9 o}

FAPROR SHBEoIE HolE gt 4
sj27ke Huai,

DEPESES

sahg g S

ARoz 2kudt}

tia} skab ¢ AbolE U 41 #HjolR|

chemical & biological engineering® Zo}, ojg] 74<] gt
BEop] B3|} shio) st 245K A2,

shprope BYAel siREok Fgu,

£345 24719)

hn A E S i

A74o] 249 BhutE $AIA0E Fudl

A7A 9 ARIE U 4l Ho]x)

223 sl e ARE Y ARIEN 2 9E 4%,
A7) A ATAHFE 357 T2RL P,

A7Ae) £47RE Fud

A Z2RE rlesis 4 Holx|

AEARE BSGS 0, &
FHE0 st SR Ak A

ropg SYd SiErole g,

s T} ofe 1] Sesopt
2 o FiE 42 8

A7l

s uL B Aol A7A AEsHE
ShEobg Ftuste], sphol ohllelA] AT HEL selet
7. 2130l thE A% AR A7 SHEFokS Hught,

5. sHERopd £4 23

3.1 2g|st

SCIo4 B8t Hope] ofE sk 247)
2 gk 96719 SHeAle) Rold FA
22 7jtos SERoke Told ke (1
% 4o} Pt Best Hoe) BeAS 2185
= ne st geE FUT 2179
FANFE Role AL BAY 5 9o
o= B4 SEHOEE Ql4shs T Sk
A= FUT SHERof Yol A Foleks
ST QAR Bejstet BeiE toix o)

BRoks ARFEHER, FISFFY - 45t

O

2 lo 1
[‘
r

(5%), B3H5%), 71ATIH%), +3K2%) 5
oz Beshe st f Lot 3
3y shEsolel o SR ATl U
& o4 9

(B 4) 22IE Staxl AR 24 H



sherx) o147} 9 92

£} 8t3] ¢ Afo|E(http://www.aps.
org)E 3B Sl 937719 F #HojA F
oA st&A ¢ Ho]x= 3607H(38%) 01,
Hgted 4 go)z)E 5777H(62%) St 360
7he) gt ¢ HolAE o g SRk
upobdt Axke (¥ 59 2t} 3heA] U8
B4 ZAutet i 2 g FAd s
TE 9 Ho|NEEFEY gavt 7P vl
A £AEE & 4 9o, 3ksH6%), 8t
(4%), AFEESH4%), 3358H3%), A
7] - AA-53H3%), MEFTH2%), DA
B8H2%), 71A153H2%) 52 SHEEOL &
2lsla} PR Sl AL EEITh wa
A st Qg BAolAE TotE] gk 3t
skl A7| - AxpE QANgnEl 374
et o)Fst 53 22 shiwoket eay)
o] sA|F AZS AeA ¢ 4 Uk B =
2jstat #HE shERole] A = E3h g
&7 98 BA Aae= Aot Sl A &
4 Qlrt, shaeA| Qg BN mhetd Adke
tt2A 33t ekt 22 AAAAE o g

r_& o

Bolz} o7|A= Eeiska} 71Uet BAS 71
LN a2 =
Ayue ,
1A 2 &
45 J1 &t
HIIAX 23 2
28 MBBE oy z

)
I
ok
o

]
I8
m
4 o
1

L

ot
P

(23 5) 2alst &5 @ Al B3 24

3 EAE T 7| R0k SHAIA Bl A 187

9l

=

3.2 &t

SCIolA <8} Hofo] tiit S| 97/E &
£31= 90709 TR0 Ro48 FAMEE
7lgto 2 slEHolg miekst A= (13 6)
I 7t} 8 Bope) steA|E gk thE
She A= Hlw A thoFet shEEop] 43 AS
& 4= Qo 8 ol geAE 8t

e serls gRE $U8 235179

e} Qi sHEHoh: 71&*3%4@%21%)
EsH12%), BIH6), IR,

A7) AR, BRI - oslon)
So= avstiohint Faok| 43}
L Bgsoke) shan7t 4910 i B1enS
HIElsll Qg ahs Ao etk 7124
Tate] ZAMEES Houhe X7} 45
of o BHEAT A A8t 43 71

U A AZS WA 5 Urk

c
i
4
%

BEn - B3I
o444 st
e

7t

H
m
oR
2

4
2




188 fHHEmAEIE #2448 B33 2007

48} 53] 9 Alo|E(http://www.ams.org)
£ g3512 gt 998719 ¢ HojA] oA
& 9 FojAL 45570(46%)0|1, Hldte
A ¢ Ho)A &= 54370(54%) Ak, 455709
stz 9 Ho|NE tfog SHEROFE BHet
3 ANE Oy DI 2 e e B4
Ao} vjiste] 48 Hope] g9 g
(51%) B} 8 Bop] 9 #Hlo| N 52K E Y
PA(79%)7} ©l YIHEHA 2R & <= AT
8t g0 8 HAFEFH14%), ETTH3%),
7|28 2%), A7VAAEEH1%), SR
H38H1%) 522 sh&A] Q1§ B4 Al
A mhetel 3 A shERofel Hwste] o
2L o] ghRBop} etelo] ¢ B3 A
S o183 Aol &R Q8 AN HE
AR g A2$ shERofelo] SA1d AAE
AR Zapich, B3 BHE SRR
FAE B shex] Qg B4 Aok 2}

(a3 7y 48 53] 9 AOE Z3 2M A

0

3.3 &st

sfsk Hofo] HE 8147 214 A
1057 SHAo) Holsl FAUEE 702
SHERobE Tolat Autt (1Y 8% et
35} 2ol o] 47| 119 218o] 60%2 7
A gotor], theos sk g ey
ob= B2sH15%), 712AFIN10%), AR
Z3H5%), BHkEsHA%), YA
A o 4 9tk olot 3 AvTpoz A
A5 Apdiet dof ol Bejg 4519 o
A Qg B4 s, 43to] ot Yy
sHEFole} 1% SRH A4S AT 99l
d A3 2, ke Ajeduel o sl

o Balalat 71 Ao sl AAL A5

(I8 8) 38t atax| 28 M Zut

stst 83 ¥ AtolE(http://www,
chemistry.org)E 33} 3= 956712 9
gjo]] FollA] A 4 Hol A= 22171(23%)
ol HigtaA ¢ Ho[A= 7357W77%) 2



she7) Q143 9 93 BHE B9 37| & R0k A4 WL AT 189

a15] @ Afo|EE P25} Qe AR Y ol
7] W sk AAE 7R 4 Holxiel 47}
0 elokt 22170e] Bk 9 HolXE of
Aoz sippols Tt Azt (18 9)9}
2tk 345} 53] @ AjolEE F3sl gk
SojA 9] SR Hok= B3H62%) S H9l3h
7 7| 2AE13%), BHEHTe), B2st
(5%), BATISHI%), VPAHHa%), &
= . §535HoR), AEHI%), ARTEH1D),
7IEH290) 2, B A8 Bl UEht 2
o} vlmate] TATIY, B2 - BAT, 9
3o, 2T Sl AR SHEHojol)

(3 9y 33t ¢ MoIE 23 M Zi

3.4 olzst

olzst Bope] ofE 8heA] 9AS UgaH
9074e] sheAo] Holgl ZAPIFE os
spERobs mofet AnE (19 1003 2k,
QIARTEHI0%), 712AHIHH15%), 23}

(9%), AR FSHE%), B37%), BHE
sH5%), A7) - AATSHER), FFEFT
s - oisk(3%), S1kEeHI%), 7IAFEH(1%)
S| of$ ciop sHERot ofg e Holet
27 227 B} glo] o3t £opel
M 725 9 4 ok ole 3

ok
do
t r_?LA
1ok

223 3 o35 Hopol £8 BEAF <
S5 Al 22 933 U sz
obd AP TISK30%)3 712 THH15%)

sHope] skex|7) 2ol
ojtt. ol ThE FHERoe} Hlwstol
of] AjA o g & ST Y
A d2& Wdshe

s
> O
ul
rln

m>~

o fr &
>

wo ok
ahd

z
sspRotole] 712 3

sper2a— Z1AS® e
& 1% 2%

#zex
s
2,045 L
245t

HH

pre iy 3
2
25H3Y

(32 10) BE skax| 2 24 20

o33 3 ¥ Ao|E(http://www.
bmes.org)E #Adt = 751709 ¢ o
o}z FollA A ¢ o)A 30871(41%)
o2, ujg&A ¢ FHojx+= 4437M(59%) %
ok 30879] B&3 § HoAg e st



190 fHEmeast $248 $39% 2007

BHolE moket Aak= (1Y 1D} gt 3
&7 98 B4ol|4 mote ofFst At
Hopol vn|waigle o, A ROk
Aol ztol7t ZAete AL EAT
Z 938} 2ot 9 Ho|A|(60%)7t 7F
o} ojFst 53] 4l Afo|ES FIFA AU,
1 o202 7 2AHASHER), At
(5%), AFEFSHER), A7) - AAEEHER),
AZTH4%), $3-53H4A%), 71AETH4%),
E2|3K(3%) 59 sHEEopt BRE0] 3o,
3t Q8 EAoAE gtEA] o2 71AE

o

wk
]
3o 1o
.—VL-{JHE

o)

e

S o

si3e] s BaAol 712 erseon]
Beig sHENolle] 9 AR EF A
14 Bk Fjol7} Uik

o

(= 11y B8 &5 Y AIE B3 2Y 2T

3.5 T7| - HxtSst

SCIoA A7) - gt Bopo| i 3
=7 7S 43 907 sreAlo] Fod
FAYFE 7o sHREOE lofvt A
L <a¥ 12>¢ 2ok AR F3H35%), A
7} - AAEEH26%), E2I8H18%), BAIHH

s5%), ARFHAR), STFH3%), 3}
(3%), ©23H2%)T 2 shLolst VU]
of qlglon], gl €138 Hope) s ¢l
2 24 Ane $AH, 47| - AR 2
ool 28 4T ARIE HEAE THE
SERoE 2 F3FE Ta) S5t sEAY
th ol A7) - AABE AFEETI 1Y
g Sl it BAlo) A7) - AR Rof
o £& BAAS RS 2T 4T
A

T

I
A,

(I8 12) ™| - BXZs ek o8 24 2

A7) - AAE T o) g Aol Ehttp://www
ieee.org)E F3ASFT A& 969719 ¥ =
o] FollA s3] ¢ Folxl= 2147K(22%)
olx, wated ¢ o= 7557H(78%) R
o} 2147 83 9 sl o e
BOFE TeRt dake (Id 1) Zrh B
&7 Q14 24 ZTjet oA 2 AREE
o ZAH 4742 71 Y HolERREe)
P37} 71 ke et ghellA wherd A
FETS A7) - WA el U A



Bhez) A8 Y B3 XS

4 A7 9 B3 B 2
ehte A & 4 glom, BE shof
of TN Aot gl A
$7) 918 BHelAE TotElA gotd 43,
A}ﬁ . zﬂz.]_.?ﬂ-, _‘J-A}- X]X\_T‘_t_i}’ M%.‘J‘L‘é\- A

of - arBsale) S AL BT 4 o,

(32 13) T - TRiZs) Bl @ A0IE 23 2 2

3.6 M=3!

SCIoA A2F3 2okl & shaA| 24
E Q43k= 9670 BheAlo) Rod FAHEST
g 7juto 2 skREokE melst Aike (IY
14y¢} 2t AeFgsH42%) 2] FAUFE F
o:]mg f_i]-/g\xl 7}94 o]ﬁ.o] 7].:4 u}oﬁtotq Q
8H(13%), E2]sK13%), 3e53H11%), f%
_C]L_f__:_tﬂ- . othsl—(5%) g]—?:h_]-?ﬂ 4%) ?J
433H3%), I83H2%) T E}"‘rﬂ i
op7} Azgetu THE ] e A IR
2 et E3 seto|ut Skt £ &
3} U} stEropetel 73t SAlA dEAS
PR,

rn o>“
o Kot FE oZ °I‘J

=

-Elrﬁ

of

T3 AeprleRord) A1 vja A7 191

e
B 03
ok
8

lo

o

Lo

")

B

Jill
W
”

13%

10
o
o

(I8 14) Messt skex|

g £ 20l

A 558t &3] A Aol Elhttp://www.asm,
org)E #AAFL Ux 941789 & #HojA F
ol 2 A FHo) A= 10970(12%) 012, B
42 9 Fo|xE 83271(88%) % HIThaH
9 Hojx|e} vlimate] AR o A2
o] 313 ¢ Ho|x)7t AaFst 83 4 A
o|EE gzt 1097) 83 4 o]
£ gitog sRhold molgt Ane (I
159} Zc}, motd 93 EEoks AT
a8 A3t sishEai(14%), 71415 3H12%),
A4 - A 2F3HE%), HFEFTH4%), &
A - X]X]—J—ﬁl-(3%) s(—) O Z=AF). cﬂz‘sL(z%)
A925H%), B - FH53H2%), 33H2%),
A7) - AR 8H2%) %Bé ghex] 2 4]
Aol A whoby stREEoRY] ATk Hol7t
Asich @ H3 B49 AL AEFEE
dupelpct= 33t o] she “om o 7148t
& 4= ek EF
4] é#ﬂn} == s
e shEEolE 2SR 3
ED% %%H%# R S P e i M I

-

u



192 1EHAEIBEEE H24% H3E 2007

EH.5%

StUNEs3H

oz 28t

sEas

(32! 15) MEZ3 e ¢ AOE 23 24 Zn

3.7 #FESE

SCIeA AFE T 2ok & shaX] 21
ME Qg3he 1057 Shelof Hoje FAY
22 7ldow SRS Tolt An (1
Y 16)3 2}, ARETEE AR 7124
Wksh(15%), A7) - AREEHI0%), YA
Hsk6%), BelsH5%), +8H4%), 53
(2%), A - A2F8H1%) 9 Sh2ort A
Fezaat Beisel ol ardgos A
At 2] 47) g3t Wo| shEor 5 7
s s thopile Hel AR B
SeRopld $4EDE Sene g 3t
olg] o4 U Aol e HE
29E 2 4 o

AFE5e 88 § AtolE(http://www,
computer,org)S 3L U= 415719
2 Ho)z FolA &3 Y HolA= 16471
(40%)0)1L, vjshk&2] 9 Fo] A& 25170(60%)
ek, 16470 3 9wl ez

(I 16) ZEEiZet skax| ok’ B Znt

EHobg mholgt Axke (I 113 2o,
2| 38HT79%), A7| - MAEEH12%), B3t
(5%), 8H4%) o2 A7tdo= A3t 8
) shRgoke] ¢ F BA Axl FollA 713
A shEEoke] &7} AW, 7+ sHEEofo]
47 g B4 Aot vasige v o
A A sHERoR) tiFo) ZHg WA v
steh

1
2

223}

HI\ B2

st

A FEI B

(T2 17) ZEEHEs sk B ADIE 23 24 2}



47 U879 F2 B4 B Bey|eRore] oA ¥ AT 193

3.8 slsizst

SCIOIA skehgst Fope] tix 3har] 97)
£ 9g3h= 907) sheAle Fojd FAHEF
£ 7jutog stRRoLS mpokdl Adt: (19
18y 3} zct, skehash(23%) 2ot 218H26%)
o] FAMFE Fojuke a7} S8kget &
ofo] & T&AE ¢ AF Q183 st}
spstaet 7ol UHS A A4S EIT
£ 9l oz #4sH19%), st
(10%), E2 - $3F3H6%), A2TIH5%),
71A58H3%), T8 - 43H3%), 7|
283K 2%), DFAEHREH1%) 2 A
apet o sRERopel et o] SHERoe} vl
 n27 Aoz feo| e AE ¢+

s

slet38) 8t3] 9 AlolE(http://www.
aiche.org)E 33T U= 998742 € 5
0]z] FollA sh&3 I Holx|= 2257H(23%)
o1, HjgkzA ¢ Holx= 7T737W(7T7%) =

w347 4 HolXe} vlmstel e 5o 3
£4 g wolx7t sakget 518 9 AolES
a5t Y AL & 4 9ok 2257 B
% 4 o)A\ S O SRELE it
A7 (29 19)9 2o} B8R Ag B
Asjol: gl Ssgeist wag o deldE
zxeo] Y7t A gokn, theoRE 3
SH(10%)& Ao eH(T%), AFETY
(1%), 7|24 TH6%), AZFIH(GEE), &
2. 878w, A7) AREH%), o
23H4%), 71AREHAR), 5:3H2%), 7IEHT%)
Se| Tyt sHERole} Belo] Gl AL &
Qi of Folq A7) - AAFE, 4 -
AZES, A AAT, A9BH 544
Qg HAHE WHAA g, BaHTan

A4 QB Ak SH2Rofol)

/—7|Ef

(2 19) &15138t W Aol 33 BN Zn



194 fEREMBEEE H24%8 3% 2007

&
-
)

ST
1

[

HIE

(o]

-3

1o

o of rf

ul
I
o

Lo jo ko

)
f
©

:-ﬁo
Lo

o &
o)
El
ot
£
)
)
_g
_‘lr
52 o
32
i)

:‘

ST A5 )

_‘_.
>~

o o

1 Wi‘ﬂﬁ ne

a‘EL(79%) el = A%k ©l
£ yniA 67H shEEofo| 33 ¢ 40\57}
g sHERok ¢ sojz|RRE e P2

o} vlmste] 71 w2 FANT.

oje} gt AA3t Wf SEEok
BhEEoe] shAl T Aozt Sl
2 g3 s s A
Holol shA|z o2 AZH A shERofe

2 2398 4, sh&x] g EXoME oF
sH147Y), A7) - AARFEHI1Y), AEsH12
7N, skkssk127)), E8H107H), S23H97N,
23K 9A), AFEFTEHEN Y +28 Foo|
71 shAlAdo] &okor, ¢ "2 BAdMe
sptash177l), 5ek147), A7) - AAsst
(147W), A2-2sH137Y), BFeH137H), Eeleh12
M), 8167, AFEFH4NY w2z 3t
ah3ato] 71 sAIdo) w4 heA) A%
HoflA] ApAziete] &3 SHEEORe| Bt

StEEofo] 42 9 337)2 3| &3}
stggoto] B AW FEEoR 42l
AN Zoir) 3 BEAdAe A
et | sHEEoR] Wit AW shERorY 4

7l ke
sl

=orde 2 Hm

(H 4) 8&x| 212 2Ma ¢ 213 BMo|M ofetE ot st22oke] o
A Q}i*r 5 TLE)
- f TH I il — - °“}, — 37
Bol5f| 291 | s ol gt W] Akget | =gt | AReigst| sieket
Bl 10 3| 14 9 8 1
abus | 0| ° 9.3 1 1 12 |14
g2 84 | 12 | 6 | 13 |1033] 14 14 13 4 17 124
(B 5) 8HaX| 918 BAMmt ¢ 23 BMS S3f molst it SiFR0F YE
Ajzet 7%
zost| 4u | s | 93e W wA Es| Am3e | A% | seiwd
0.62 | 0.67 | 0.64 0.87 0.53 0.47 0.5 0.58




s 83 9 32 24

= 10.33749
T SREEoRe ¢ )
] 2po)7h of7t 4 é}t— S 4 4 Ak
3hez] olg 24 Anet § ¥4 24 2
g njgto 2 87 shERoko] sl F 24
& 59 izt df shERole dAlee A
7k Agof o3 A&t (& 5)llM &
o] 871 SHEEoRe] AT SHEEOF YA
& Aoizfste] shEEopt 9F3tE ARt
3to] st RopETE YRtA o R o T
, Aaztet O 888H0.62), 48H0.67),
318H0.64)2 ¥ W 7] - AAHE3H0.53),
A=2F3H0.47), BFEIFTEH0.5), 2FehEst
(0.58)% vlwate] shaA| <18 243 ¢ 9
3 B AsoA sery df sheropt 2
= o gtk 9FEe AdHoz 87y
stELHoF ZoA 7HE w2 A ShEEoF o

A& B shex| g BA 4 B3 24

P

LN

A4 oI SERobl ot e 3
SyoF AL (E 6)3 2o $4 87 o

EEoFe) 7|98 A Egth 2 A7
A 2710888 7+ shERoolA dd S
ofe] ShEAZRE 8-S WAL, FLUI o
EEok] A7 4L v f HoRK=RH
3| @ -ELEofo] 3}3] 4 }\].o]E7]. =
£ H&E ouizitt grkAe= A7|E-E0
FErE o] wE Aol T
itk ol AR 4o é Rk o
£ shERole) AEu A4S 2t ¢ =3
o= o]gd Aol 7P‘*°ﬂ*1 vlEE Ao
(E 6)9) B&x A8 BA3 Y 3 24

$8 H3p7| & Rope] A ML AT 195

45 50 A2 % & e, oY éqt
(® olN AR A RO Foof ¥
AFHE B o125}

Aoz g o A7) A8 ES Wt o9
Hog 9 B3 Boore o-Fate] A7|QlE
£(0.60), SteA A& BAAY AREHT
aro] A7]918-8(0.57) % ¢ B3 FAAM 9
AFE e A7|9E4E(0.79)2 35 W o
2 gt Roke] A7|gEEY A ¥ &2
FAE B,

E3 Zpzke] shREolE AHESS W of
BHo| shEHok U 27|18 UM AT

SHEHOIZHE|Q] QIEENT} w2 AL U 5
ek &, iFR) sHERor gaAle 2|
AAl9] SHEFotR R E ‘E%% AEE WAL
3}3) ¢ Alo|El= FUF SHEHOFRHE T2
YIS W= Ao T JWEJ E}. Eejste] g
¥ £ 8 A

= 5L e F 223t e 2RE 7}
A 32 80,77 HeH, A255H0.06),

Q1%
ezl - A3KH0,05), 38H0.05), 71A
48K0.02), 7122%78H0.01),



196 ’fﬁ?&%ﬂ%@?ﬁ o448 H3HF 2007

(B 6) 8fax| 218 EAn} ¢ 23 EMS S&ff mlst gt StEF0F T
A st 58

o) 8 e} el N B P v o =2 AFE5E sFakgst

x| 9 |ged] 9@ (e 9 [FeA] ¥ (e ¥ (sex| 9@ |FeA 9 (3| 9

ol | Zm | Qg | F3 | J8 | B3 | A% | HAE | US| P2 | A% | F2 | A& | B2 | A8 | B2

Bl B | Ba B | B | B R BB R R B B BY R Y
sppozyst- 8t | 0.05 | 0.01 | 0.02 | 0 0 | 001]0.03]0.01]001|0.02]|0.05]002| 0 0 |003]0.01
8. gt 0 0 0 0 0 0 |001]|00] O 0 0 0 0 0 | o001 |o0.01
E LRI 0.01 | 0.01 | 0.21 002|010 |013]015{005}001| 0 |002] 0 |[015| 0 |0.02] 0.06
ozt 0 0 0 0 |001]001]012]0860|002]|002|002{ 0 |002| 0 0 | 0.04
stz 0 |003| O 0 |004|007|003]|004]|003]|002] 011|014 | 0 0 |0.23] 040
sfs} 0.05 006|001 0 |060]|062}|009|001]003| 0 |013]002]| 0 0 | 026 0.10
ATkt 0 1002]003)001}1002|002)030]0.05)005}001]003| 0 |006] 0 |002}0.01
HFEFE 0.01 | 0.04 | 0.12 | 0.14 | 0.01 | 0.01 | 0,05 | 0.05 | 0.34 | 0.60 | O | 0.04 | 0.57 [ 0.79 | 0 | 0.07
7] - AREE 0 [003]|003|001| 0 |001|005|005/026/|020| 0 |002]|010 012} 0 | 0.04
= 0 0 0 0 0 {002] 0 0 0 0 |[002]002| 0 0 | 006|004
Ay - Ajzgst 0 0 0 0 0 0 | 001|001 0O |001{001]006|001| O 0 | 0.02

e} 0 |001]| O 0 |001]003{001] 0 |001]001]004;001L| 0 0 |019| O

Alet - sfjokget 0 0 0 0 0 0 0 0 0 |001| O 0 0 0 0 0
w3 0.06 | 0.02| © 0 |005]|00L]|008]|004]|004] O |042]049]| 0 0 |005] 005
8} 0.02 | 004|051 079 |001] 0 0 [001] 0 |[003| 0 |001|0.04]004]001|0.02
71 A58} 0.02 1002 {001]| 0 0 0 | 001]004]001]002]002]012| 0 0 |003] 004
HE-A4EE | 001 | 0 0 0 0 0 0 0 0 | 001 0 |003]| O 0 0 | 001
A58t 0 0 0 0 0 001 O 0 0 |001] 0 |002]| 0 0 0 | o001
Ee)gt 0.77 | 0.71 | 0.06 | 0.03 | 0.15 | 0.05 | 0.07 | 0.03 | 0.19 | 0.03 | 0.13 | O | 0.05 | 0.05 | 0.10 | 0.07




sl ol g7t ¢ P2 BAS B9 He|e ool A va A 197

AT TH0.01), T4 A-EH0.0DE

Volx] Qg sERof) SeAERE g
o oz A e ) g 24

oA olgste Fa s&Ae AT
(0.30)3} 712 18K, 15) 9] Sh&A| 25 E,
A7) - AATEe AFEEEH0.34) 9 e
2HE  38kgeke 518H0,26)9 TeAER
B oo ge 98- gt 4 F3 EA400A
A7) - AEEe AFEFH0.60)9 € Aol
ERRY o W Y E U2 A &+ 3
et

ole} A, A7) - AAEE ARETHY
A AQ BAZS wheld 4= qlglth. delA=
71&WS0], A7) - AxFEL AFEHFTL
2208 w2 918(0.34)3 B3(0.60)E ¥
et ole AFEFEto| A7) - AT
BHELO] Zuko & A 9lS-& YAlske 2o

7\% st} U2 AFE3E A7) - AR
3o 2 HE| 2L 080,107 H2(0.12)E
o} AFEFTNA 7] - Moz A

Ao} 0|58 ko] AR WN o Mg
O]— s O]O—lq.

5. 4
o] Aol ME Aeistetat T3k W 874 ot

2oL o sheA A 24T 4 ¥
3 BAS E3lo] 7 sHERofe] dAlY 1z

2 Byal, SHEEok 2 Mug Fol sl
& Sysiolch T o e vmole

w2 A Wslehs 9 Aol o] BAE 12
sfelslil, shERol] s AE Tl _,—]z‘s_}

AMze sdozAe] 4 B39 84S T8
Elyites

a7ane the 2

A, Se7 218 BAT Y 92 B4 2
e HEe 2%, So AFEBEE A9
S Ueix) 67} SERoplN B 9 93 2
Ae B3 27U o we 40] An shEEo}
7} sferigint

S, o SRRop) $2 245 )
A gopye 5t sHEsopt o
i ot sedopa o

& A& < 5 AN W, 76‘%“51*"—}‘—:

3 Sagols) 27} i 92 b 2 v
stk olot 3l At} Folol Lok o
Bxop) SR thopgel Aol 9 B2 2
ot S g B0l 23§ %
3P ek 2 o % Ak

AR, BeA g B4 At 9 92 ¥
4 sl shobe 87} SHEofo] ot Qi
s} yof AARS ATt U] SHEEOP} o
Foe AR B8 ) UiA) sERokuct
WA A7t AR O B AL Al
sick

WA, A7jeleRe dget AFHTE
AR Fo1h ke B0 A e
sk, v, ekl 45, Bl vad 4
191880l ot Aetsisto] St Shgo}
o ool &l SHEROF 700l Rolt QL
RS & % A oleh W, A A% B
el okgsl, 47 - AAE, satae
9 Y2 BAeHE 2] - AT F4o)
A4 80] O @ SRROERA) Q)
gguTh sl

b

r_{



198 IhHEIAEIE Ha4 HI 2007

THIA, REE R A7 - ARl 4
Q) WAL slerg 4 U W71 WA
Feo] shedl AREBoLe AeA 2R
B Q183 338 wrort wie ool
4o Q183 A ot 7] - AT 3
Ferpolel e 7120 B 4 Ut

AzAoz sax A BielME ey
A FHE e Y a2 4 32 2

Hgu). 2005, FEAMAT,, Hg 7T
AF) =HE.

Bordons, M., Zulueta, M. A,, Romeo,
F., and Barrigon. S. 1999.
“Measuring interdisciplinary
collaboration within a university:
The effects of the multidis
ciplinary research programme.”
Scientometrics, 46: 383
398.

Carayole, N. and Nguyen Thi, T. U.
2004. “Why do Academic
Scientists Engage in
Interdisciplinary Research?”
Working Papers of BETA,
Bureau d'Economie Theorique
et Appliquee, ULP, Strasbourg.

Goldstone, R. L. and Leydesdorff,
L. 2006. “The import and export
of Cognitive Science”. Cognitive

Science, 30: 983—-993.

4] Tholet 497t wet 6] A B4 2
sot @ B2 24 25k el Hol7t 9l A
o2 yehgon] 3 4 seluyart ok
A A8E GASAIE sheletE nek 4 9)
£ 484 2udo| AFEL, olot A &
QAzfato] ok sHEFoke} Falof 4 o

EEope] zjolE gl 4 )9l

Hargens, L. L. 1986. “Migration patterns
of U.S. Ph.D.s among disciplines
and specialties’. Scientometrics,
9: 145-164.

Klein, J. T. and William, H. N,
1998. “Advancing Interdisci
plinary Studies’. Pp. 3-22 in
Interdisciplinarity: Essays form
the Literature, William H. N,
editor. New York: Colleage
Entrance Examination Board,
1998: 3. Quoted in Seipel, M.
2005. “Interdisciplinarity:
An Introduction”. {www.2.
truman. edu/~mseipel/Interdiscip
linarity.pdf).

Morillo, F., Bordons, M., and Gomez,
I. 2001, “An approach to
interdisciplinarity through
bibliometric indicators” .
Scientometrics, 51(1): 203-222,



R DR

Morillo, F., Bordons M., and Gomez,
I. 2003. “Interdisciplinarity in
Science: A Tentative Typology
Disciplines and Research Areas’.
Journal of the American Society
for Information Science and
Technology, 54(13): 1237-1249.

Porter, A. L. and Chubin, D. E.
1985. “An indicator of cross—
disciplinary research”
Scientometrics, 8: 161-176,

Qin, J., Lancaster, F. W., and Allen,
B, 1997. “Types and levels of
collaboration in interdisciplinary
research in the sciences’,
Journal of the American Society
for Information Science, 48:
893-916.

Rinia, E. J., van Leeuwen, Th. N., van
Vuren, H. G. and van Raan,
A. F. J. 2001. “Influence of
interdisciplinarity on peer—
review and bibliometric
evaluations in physics research”.
Research Policy, 30: 357-361,

Rinia, E. J., van Leeuwen, T. N,
and van Raan, A. F. J. 2002,

Impact measures of
interdisciplinary research in
physics”. Scientometrics, 53(2):
241-248,

Sanze—Casado, E., Martin—Moreno,
C., Garcia—Zorita, C., and

& 53 alv|eRore] sl vl A+ 199

Lascurain—Sanchez, M. L. 2004,
“Study of interdisciplinarity in
chemistry research based on
the production of Puerto Rican
scientists 1992-2001"
Informationresearch, 9(4).
¢http://informationr.net/ir/9-
4/paper182. html).

Sanz—Menendez, L., Bordons, M., and

Zulueta, M. A. 2001,
“Interdisciplinarity as a
multidimensional concept:
Its measure in three different

research areas’. Research
Evaluation, 10: 47-58,

Schmoch, U., Breiner, S., Cuhls, K.,

Hinze, S., and Munt, G. 1994,
Interdisciplinary Co—operation
of Research Teams in Science
Intensive Aareas of Technology.
Final Report to the Commission
of the European Union,
Fraunhofer Institute for Systems
and Innovation Research,
Karlsruhe, Germany, Quoted
in Carayole, N. and Nguyen
Thi, T. U. 2004, "Why do
Academic Scientists Engage in
Interdisciplinary Research?
Working Papers of BETA, Bureau
d'Economie Theorique et
Appliquee, ULP, Strasbourg.

Schwechheimer, H. and Winterhager,



200 THEEESEEE F2448 F3HE 2007

Tang,

M. 2001, “Mapping interdis
ciplinary reaserch fronts in
neuroscience: A bibliometric
view to retrograde amnesia’.
Scientometrics, 51(1): 311-318,
of BETA, Bureau d'Economie
Theorique et Appliquee, ULP,
Strasbourg.

R. 2004. ° Visualizing
Interdisciplinary Citations to
and from Information and
Library Science Publications”.
Proc. of Eighth International
Conference on Information

Visualization,

Tomov, D. T. and Mufafov, H. G. 1996.

“Comparaive indicators of
interdisciplinary in modern
science”. Scientometrics, 18:
309-319.

Urata, H. 1990. ‘Information flows

among academic disciplines in
Japan”. Scientometrics, 18:
309-319.



