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Bl B OBEME=-.787T X LAF BB )+ .604 X B B N ~OBLEE + 505 X 3 B 23 B B
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8 R BB OB R B LR ORI LG IR H T/, 7abh, FAENE X
FVCIRR L7 55 8 0 AR A8 U U5 S 385 28, S8 31 BT B 5 0 B0 13 4
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R,
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FERAG LTI EA~DW R L CKE 1998) IZOWTEMEIFET L OREAR T L 25 IRORAN
AL T DI ENDDST,
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(r?=.451)



WIZ, BB (2—R) LI BB O EE RS SHIZH Y HE O E OFEMmL B 25 e L
TMAT, WbhWAE B RX—=AD ST EIT 27224, ORI EWERHR TN T A2 E035b)o
7=
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7 AV F 1T Hon-line 452 SEREAT
— FHlEF —

SEH AT ORI - A0 G SEmAT e BhF)

L=

A SCTIET A HNZH1TF 2 on-line BUDFRZZEFMIZ OV TIE 2. KR —RF—An K
ZICBWTEMSNTWDEY AT LEHRFIELTEOHT, BADRE, NESCTIE, 74—k
VTN ZOWTHRBIT 5. 2D —AM 5 on-line B OFE TN O FHEIS LOEAZ R ThSE 5
WSONDERZ JNZ 2L TE, ZIWHIEA 14 on-line | ~OB1T4 BT H ARKDKFIT
Lo TOHMIRIGHREIRDIEAD.

1. [FLHIC

BUE, AARICBWCRAEICIARETMITELALE D RFETEBSNTNODENSTINEA),
1991 D KRR B HEAED KM EIZ 1D B O - S A BB LS TB 1990 AT £ T,
X772, BETMITEEIC I DN EmED DT ORI RFBNFEML TOZIs T E o7z
(B Z1F, 19924F X EINETYRS:, FANLT2ORZFNFEN) . LAL, 19901 Bk ITE A
S, 19994E 0D B LR - R ORE D AR D FH LA R T=20034F D BLRECIE, ENL9I6K
(HI99%), A T68 K (HI89%), FANTA69 K F(RI89%), [EAFAINL AR TO33RFEFIN %) FAEIT
LDt 3R 2 F2hiE L CUWODCCER R 2 ,2005). 72, 20044 FE (2 0h £ 7= 3BRER AT I EE 1238\
Th, FAEICLDBEETMIL B SO RFOBIRA R TRIWE O — 2L THIRSNL TS, B
ZAE, KFFHM - HA0 5 G5B OFTORBFERN T, KFSH CFHMEEATV BRI, JEE6 T HEH
DER |, T ZE DE D H)_E R CWFEDT= DD T 0T KB TR D52 5T A
BPEREL THIRSI TV,

LNLZRRD, FAIC IR FETHMO S KX, LRI a8 = H el Wb
XN BGE IC R DL A REN. ZOLIRGME T I, [FE i 03 RO B Ee>TLED
TENEL, FOERE, Teb bR EFHINARD B THLREDE DM EIZD72535 T
DEN) AT DWW DD . LTeDio T, RFEFMA T K L5, IRICHE ZAHNEHREIT
RETMOE %2, EERREUEIR L THVAT A THA). FETMO T2 AT L
FRL T—EBITEELH DO TIERS, FRFOFEL=—XIZHEL T DB D TR TUT B



W, RFETIZZFD—2EL T, BEMEDF LWERELL TT AULIZEB W TE &L >2H5
on-line® D2 2 E A & BARB 72551 2 R OISR 5.

2. 7A)HIZE T Hon-line B 52 KT

T AV D EEHE LA DR ETAMIZ B L TR/ AF1ETHY, course evaluation,
faculty course evaluation, student ratings, student evaluation of teaching 72& DA FRTIZEAL
DRFIZBNTEMSNTND.  ZOFERMNELTEREITHE — ) TR RFO BB R
SRS B EZREITISCTEARTHLD, HLWEERD—oLL Tarta—2 - Rxy by —7
BRI AR H LTz on-line R O ZEFHAM A3 & LIZTOH TS, ZZ Thon-lineM &, A1« 45347 -
TA—R 7 LS TR T — B O 7 m e AE IR T IR T DD TIFARL, 2 Ba—H -1
YN =V BREEAFI T oA A e

Hmieleski and Champagne(2000)DFHAE TIX, bolbar B a—F« xy "N — 7B -7-200
KF(most wired colleges 200)DHH KF4AREL Ton-line M7 25 2 FhE L TV DD IEHI2%
Ti-7. Hoffman(2003) D Tik, MEAERITEATIZE00KFDI HREIEDFFLILIZ256 KT
BUTLORD K F 2R TOon-line 2 G &2 FMiL TV 7. 20004F DR EIT 1 b — 7B 5T
DEESTZRF2008 DO B OKI2%, TIRHHABRRE THY, 2003F O EIFHEMER Tz
2561 D10% /e BRI THD. AR R LA ST RHE IO RFE O AR A2 IR,
on-line 3T D J 1T RIE TITARVNE TR DLV ZDTZAD.

Brigham Young University®Faculty Centerlfon-line 2 ¥ 527 —~L L=V Ak
(http://onset.byu.edu/)ZiE = L TW5. ZZ I Fon-line M2 M D FhE L TODRFEDY AR
DGR SIVTWD. KRFAIOD B FE )72 I E5IC L D728 on-line B8z 3 A oD 52t K27 23 M e <4
TWDDIT TR, AN TV R HIF20054E 12 A BER IR TOFE i F &
OO —ERTO Rz G 0 HE601ZDIE A(http://onset.byu.edu/OnSETinstitutions.htm). %
NHD—H % Table 1-1 Table 1-21Z/R L7z,
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ZEH 7 AV AT Don-line 4% SE5TAM

Table 1-1 KZE2/KT on-line BB ETEA THNh TSI KE
(http://onset.byu.edu/OnSETinstitutions.htm 2006 & 1 H B 5)

Category 5 (Campus wide)

Bates College——Lewiston,Maine

Brigham Young University—Provo,UT

Carnegie Mellon University ——Pittsburgh, PA

Georgia Institute of Technology——Atlanta, GA

Hong Kong University of Science and Technology—Hong Kong, China
Laval University——Quevec, Canada

Northwestern University——Evanston, IL

Polytechnic University——Brooklyn, NY

Smith College School of Social Work——Northampton, MA

Tel Aviv University, Tel Aviv, Israel

University of Idaho——Moscow, ID

University of Massachusettes—Lowell, MA

University of North Texas, Health Science Center——Fort Worth, TX
University of Virginia——Charlottesville, VA

Wellesley College——Wellesley, MA

Whitman College—Walla, WA

Yale University——New Haven, CN
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Table 1-2 b et,—2 B LI E T on-line BB @A THNA TV KE

(http://onset.byu.edu/OnSETinstitutions.htm 2006 4E 1 H Kf.5)

Category 4 (For at least one department)

Air Force Academy——Colorado Springs, CO

Arizona State University——Tempe, AZ

Boise State University—Boise, ID

Columbia University——New York City, NY

Creighton University——Omaha, NE

Deakin University——Melbourne, Australia

Drexel University——Philadelphia, PA

Easterm Washington University——Cheney, WA

Florida Gulf Coast University—Ft. Myers, FL

Indiana University——Bloomington, IN

Indiana Wesleyan University——Marion, IN

Medical College of Wisconsin——Milwaukee, WI
Memorial University of Newfoundland, St.John’s Newfoundland, Canada
Mount Royal College——Calgary, Alberta, Canada
Murdoch University——Perth, Western Australia

Ohio State University——Columbus, OH

Portland Communitiy College—Portland, OR

Portland State University——Portkand, OR

Pennsylvania State University——State College, PA
Purdue University—West Lafeyette, IN

Rice University——Houston, TX

Thomas College—Waterville, ME

Tufts University——Medford/Somerville, MA(Med School)
University of Alverta——Edmonton, Alberta, Canada
University of California——Berkeley, CA(Low School)
University of California—Los Angeles, CA(Med School)
University of California——Irvine, CA

University of Cincinnati——Cincinnati, OH

University of Colorado——Boulder, CO

University of Delaware——Newark, DE

University of Hawaii——Honolulu, HI

University of Illinois—Urbana, Chicago, and Champaign, IL
University of Kansas Medical Center——Kansas City, KS
University of Maryland, College Park, MD

University of Minnesota——Twin Cities, MN

University of Missouri——Columbia, MO

University of New York——Buffalo, NY

University of North Carolina——Chapel Hill, NC
University of Prince Edward Island——Charlottetown, PE
University of Utah——Salt Lake City, UT

Utah Valley State College—Orem, UT

Wake Forest University——Winston—Salem, NC
Westerm Washington University——Bellongham, WA
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Table 1-1, 1-2\TRSNZREE, FiiZCategory 5(RFEEMBL TR S1TRFEZHDL, RO
JORBFHIZH TUTEDLRFEN LN LN DD,
b3 L WAVANSY A
BB DIZ-EV L2 KRFETHLWFE D FZ I E R —NF-EVLTUD)
A 2— 2 B O FERE TR Y
BRI DR ZFEF A Bon-line B M I AT T DER DR D EH 72 AV b A 5L
EZoib.
PAZXD NN DIZFAEBIOEE ~DBE PR G ThHD
FEBIOHE NN EE THL-DICKEREAL~DEIENE S ThD
A 2 — A Y BR BRI 220
HADKEZEDFEITBNTH, 2D EH72 S Ton-line B8 A DS, 24|+ 2818 L TEEIC
7RBDTIXIRNTEAI N,

3. on-lineBMZZ 1D B (Al — Carnegie Mellon UniversityD {5l —

3.1 KREZEDHH

ZZClZon-line B 25 M > —1] &L C, Carnegie Mellon University(LL K, CMU) D7 25
DY AT DB 5.

CMUIEARU L NN =TINE Y =T H1900FRISL DRI R YT, FARIT AR
5,4004 , KZEBEARI4,2004, 7 VHALDZEE (Tenure Stream Faculty, Research Faculty,
Teaching Faculty, Special Faculty)1,1274 &) HLH)/ N2 R 52T b %, CMUIE Computer
ScienceZ [T U 8 LT HFEINOLIER I, T Ea—F 77 /a0 —OMFE 0 B IRV R FEL
THIHI T A(Carnegie Mellon University, 2005). s —Z 8l U CITERLANDB i S
THEY, Fro " ANOE W TH T 7B AR ATRETHD. FAAEIFAFERIS/ — M Varpn bz
DAL, IDENSAT —RZfE S TENO Ry N —Z I8 L, BIEREROL R —MEH, AGERES
EEHHIFREINILAE RN =2 L TT> TS, EEF Y/ SA T, Ry T —27%F
HALTER AR R T DR T WIAT O, AR ST FAER YA ZBRNTND RS £<
Ao,

32 on-lineBZREHADEADIER

CMUTIZ, Eberly Center for Teaching Excellence &Office of Technology for Education
73”Enhancing Education” &V ) web VA M 2L (6] CiEE L TRY, BHECKZERAEDOTARIT IR
HEUCR IR WOR, BT —0E B LA P AT —ar b, fkax 27 vr T 0%

23



HEFTHRALL TV%. On-line B 33T 2 DV TH T2 MY LTS, 20044E FE 12 A RO #R
RO ADS FAFA, 28D/ A vy b T A& o SFEORIT IR 2 Ton-line BUIZBATL
7z(DiPietro & Fay, 2005). HET AU IZI3, 3 I Y — 2242 3 D3O EEAFE
T AMNIDEA(Hoyt & Cashin,1977); SIRI (Centra,1998)72&), CMU®Don-line 425 D> A
7 L FOffice of Technology for Education |ZATE 35— ADT V=T 2L TR B IZ/ERKR ST
TWD, LIZRo T, ARy N ANRENLELNIE RO R, FAEM GO ELEL T
EVWNTZEREHT 72> TS,

33 IREFEmDBEHEERK

CMUIZEB T D3RI, (DIREOE O E, Q)FHESO R B, BLOG)FEDOR A
BINZEOIOTHD. thilk 3508, 2D BN T Tt OB O#FH N B7p > T,
BT — MNIGEEREH B 4228 H, B HLRSEE, ZOM3EH ORI ND. !

BRI EBIIFAERFICET2HE, BRARREDOW DDA TIVITOITFHN TN,
KT INCFEREEH & HBRGLR A ELD B, NBIZEZE SO Lo TS, FEEGH
BT OMAEEAT STt R, B 7 AV I H HFLR AR T 22 TH HFLRDONEDS T
SIVICEILTHELELS, MONBEDRWED LTI RN 572 (DiPietro & Fay,
2005).

7B, FAIXA S OIDIZE > THREFM D=7 7829503, fll AIDIXEIZDHEI0
SNELbENS. E7, BEFMICEIELZNE IR CE5720, #H 2BE T oRMIZ
BB A5 FAITK L TldEberly Center»bEIZE AR T A— /L AMEEEIESLNDHZ LT > TV
L. AEE U TEZ R B & TICEE 350y, £ TUTRIZELRWVDEW) bR RS,

34 WERDI«—RN\VY /NF

BRI ORI —E@FIZE THEOLLIZT 4 — Ny rsivb. 17 HEL EZZEL TV
BEORIE L Ll D ERIEAR LW 2D, EBRZOT —R w7 £ CTORMEET B BN LD
RV THT2DTHY, ZHACMUD on-line B 5T LI KOFH TH 5.

HLEHAERT, FEREBIOHBGERH Y REETHFENER, R, HERNZABHINS.
TR FRICES TULFERE DRI R, BEARNZES TUIREYEEITR L THND.
FAICKUCEEEE R EIH B OREMEF ROV TAR > TEY, ZIUTiREOLOLE
D THRETE —BEEVIE TAERSND. ZOFHRITF B BREEE DI 73 TRy, B H%
BIRT DEROHEr O 7= OfEHEL TSNS, 7235, MR L TR RITABRIIL TR

D723, PUFURLED EBRTHWON TW DRI O H &2 52 L3 TED.
http://www.cmu.edu/teaching/assessment/FCE.pdf
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B DOE R AT ANLME THIEB IG5 2007 = A MIEHLLDICE L ENS DEF7200.
BEFHILFREE ST TODHE THIUE, EDIHRT =AM 52 5N ERIEWZRFFRIZBIL
TEFHEAHFOND THAIN, £ TROVBESZEOFAMIE H LHEH2 Y = F ORI,
A HNTIIEFH EETIITORIEDENRV OB A S TLED. — 1K, FElZ FEH T 2DICH RS
TG TN T ST DTEAD.

B (2004) (TAEZED NFFHmA IR 115 C, ZBLEE B DR E O fERIEZ RO IO IZHHiL
TV, “BEEETLHEHS IR, §EZ-T, 1AL O M2 397 I 0058
N2 D, BN AEANL TS T, ZOZEMRELZRLRELFETIL, RO D BIELHE T 50083F WA
FEVIHDTHA). BRI EE RIS T U, HHEEBRIHEL TREEAMATRNEZ LS TLD
BOENLT TS, () 7o S A, HRTEERBEVLFBLO A B WERMIZEVAALTHD
DIZAIN, FBIVEBLOTT R NEWVIRILITE ZITH 720727

[EBLE | 72 PE RS 7, EACE A T 40E, ETEEWVRFEILLI R FREAHITHAY .

4 AN TFHB—ZLBHAEEEA~DHEH]

IF 135 I GRS as g | 2520 72 B0 OSEAETHY, RETTEY 11T 2885 | 11 [ B2
DIKELTHZ LK T HILENTEOFEE IF 1T S T FES. 22T, AEICIX IF EA OMEICO A
ERERD.

IF 1%, SCI TR 25t 4 B S HERAER 357201, 2 PAlTaE 0 THEME ) 2R HEL L
TISHAEDAIGE# Garfield HIZL > TEIFE S (Garfield 1999) . ZORFENH DT, Garfield 1TSS
BHHT-NFR L OFMRZ DBEF OB FERE ) OFHEIC IF 2RI 322 Lo et a el TRy,
ZOfEBRMEIIR R &R EEREFOMNIEE 1Tl > T k2> TS,

2004 FEDFEHTFEADIFIE, 12002 4EE 2003 4ED 2 FFERNZFAITFEAICTF S U256 30 2004 4E 1
ERNCBIHZZ T O FEE | L ERESND. 271, EiENE5IHITT — & — 2 TUES

2 FHIO B ANIEHMIICEN S ZE THHEVIEWEED LR EF/LHBITITHEH- -

3 EDITHINAWEER B LICH B BIL R 2D T, Wi/ey oA M EE IEMIL T2 LS, (RN THhA
9.
BN CIEFERBRICE D IO FREN B TAL TV S (Butler 2003).

5 HARBLEFHR - T RIISCL, #2F%% 13 Social Science Citation Index, AR ThiviEArts & Humanities
Citation Index Cdh5.
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Iz S BB TSNS, 728, IFOHEII Thomson 1SI#1:0 Journal Citation Report (JCR) 12
Bifish s,

ZO IF (ICBLT, mANCHY L DRIBUIATIE 3 B L D5 /2 O3 R & 70> TEME
CHEVIEDTHD. Bz, /78 A TIEFEHL CGRIC—AR Y720 a KO CEFI AL |, 778 B Tix
b REFT DL, ZOMDSEAENFET THIUL, A 53BFOFITFEED IF & B 4B OFiEED IF OIIZE
T ab 725, Fiz, HLWER SNSRI RIZRD G\ E NS [F I3 L% 05, RIZ C BT
TEFEDOFR I ANZHIHEN, D 2B CTlIdn O Ga RS HESN A 3BV, IF OFHRT
SUHADER SN ARG L7055 ST I ARSIV 5a ST RGNS T2, MO SERFIC ThivL,
C 48D IF 23 D 380 IF J0b R&ELRD. BIE T AME THIUL, AFESEZ L0 IF OFHEE
THIE T 2Z&IE-> TRIBEIZIEGEETED. L, A DS ROFIAOE T JCR (ZfG#iSi
T\5 Cited Half-Life CTiEf2 T&5H 0D, Cited Half-Life Zf#i > CIF Zi1E 3228138 L. K55,
BB IR T 55 MWD F 2 EREE T D8I TET ~NE LR 5.

FITFEOVERE DIENDY IF (1T H R 508G LFRfSND. SIHXSREL TO MR 3@ T O Lk
O BT I H RS L2 O35 SN G WMEM 2B, Ll LOEiEE O Cited Half-life [R5 %
DIE T DOFMEELVBE. LIzdi> T, ZOFOFEESICEWNT IF BEkd. £, L a2—im X
S HEZEDDEMDHY, ZOUEKHLENFOFHEED [F T30, SHIC, RATEEH
FREZ LT D LR G RED T MBI HEEDCT WV R HD (LR 2001) . ZOXHIZF ST B O
FANFED LI I TY, [F Z [E M OFEFEE T2 Z IR 22D TR,

YL EDIDNIA RO H ThOFMEE D TEEME ) OFEEEL T IF 2R T2 T o+072EE
PLETHLHZHD DL, —HORMGICRTFTIE, HEMEAOEFEHMEICR T2 IF OF| A
WE LU TWAEWOFREIN®S. LinL, FIE, FTEs0 T EHEME | OEEEL CThOREKRET D
HLOOD, XD EENE |25 %2 THHLO TR, TeLAE % ORFZERROFHEIC IF 2 H\W501%
fER T BH5.

IF ZHFFE 3R ORI VD IF #UEE 1S, IF 25 HBOFEE CHLZLIZTR00ESET,
g FCIEM§ B % O LOFHIAS IF TREFTEXALFEML TODHDOE LA,

TN, #5I ED A B IEM AR D LR FRE A ThiuZ, FEANRFMEE A3 Zen
T&D. UL, i sCows | BEUIIER ICBEATE THML TS, LER-ST, —EOMEIZE] &
TS O FEAIME (IF) 1%, REFMEEL THEREL 72\ .

L B, (8 % Ofe X ORI 72 B ORI IF (3ZRAIFI S o ~ETIH RN &40
FCEDLM, BT 2 2O BMKFIZ R TZEIILES .

Hf Bt — KD/ — VB ZH SR LM -72 KK 1987 4 D Proceedings of the Second
Japan—China Joint Symposium on Mass Spectrometry(Z 4 )3 £ IN7-. ZOFFAEILSCUIINEFS L
TWARWew, IFIIfF G T, B4, FHE O Ak R 23 Rapid Communication in Mass
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A SR LT — 2 — A% R LI AR 28R

Spectrometry|lZFE R I TS, ZOFTEED 2002 FEDIFIE 2.372 THY, AT L4 8 (68 5055
%) TINTH5. 1 LD Analytical ChemistrylL 5.094 THY, IF TRl 4UE, W HROERE TR -
REFTHILITTER. DEY, IFICK D5 GG A2 i N 2 < e 38 H D720,

—J7, IF O L 20 KFHIH 20155,

11, 1999 412 Nature (ZHBfiS L7305 500 HRafhHL, ZD5% Thomson ISI #EiZ&->T
article |2/ S IVIZER 3L 204 120> 2004 4F 2 HIZ381T 2885 | HEAEEGFTL, #65 | FIBUC 10 ARG L
ZRLIZLDTHS. FT-, & 1 ICEAFGEREZRL TN,

%= 1 Nature BEHXDOBE | AROELHEE

FEAEL 204
B/ IME 0
ARAE 719
SR 76.6
PR A2 103.0
TR 2.93
~ 100 | 0660000000000
£ 80 ,w
eﬁ?( 60 | oo*®
h 40 —o*
ﬁ;;: 20 (&
0
0 100 200 300
#5| Al

1 19994 Nature&#imn 3L DOH 5| HEL D /34

EENSDNDINT, #EI OS5 A ITATERIEF ITEVRD TR 720/ ThD. IHIZ, 1
ZRAUL, ZORVDOERED—HBEARTHAD.
Nature® 2002 4=DIFI% 30.432 T, Web of Scienceil{JCRINERD 5876 & 5 (i CThD. 1 FEHICH

6 7-721L, peer review(Z#lo7=ELTh, 1989 HIZH P KIT B AE BT FES R EZ2ZEL Q0D EiTnz, %I4T
HICTIEHDD, —~VEZ B F TR LRGN EZ T CTEEIIN RN THAD. LiznioTC, IFIZL D50 A a4t
HFTDDITANTETIE 0.
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HESNIZR ST 30 RO FHTEE &2 BRI, Nature 1%, IFAY 31.736 dNew England Journal of
Medicine Sl EIFNF S FE TopThD. Lo, NaturelZH# SN2 TIZB W T T, 3 FEBOHIR
(ZHES RERAS 10 ITHl72 72\ 0GRS0 2 Bl O TD. Lnh, 2O E 0y, 2RO 1 EITZ o
DOHEFIHED 3 LT THY, 2O IERNWUITEILLL T DR SLTh D Al REMED RS,
NaturelZRRS T, fLOFIFEC BV THRROBZIIBILEIN TS (Bl 21X, /NEF<F 2003). D
FY, [FOFIHHS THFEHIAATO &, M CEARNEIE TR LD THS .

2 CIFZAE % O SCOFHBIZTE T 22 L2 572018, IFRE WA I RS 7z
X, 2N RO @O ZNGEO R A @IE L CODD T, KL~V BMEIESILTND 0 e ) A

TRHli g~ _EELWNZ DB LIV, LL, ZIUTEa X O VE | OFHIC i1 5 EE R BRI AL
B ANERBROHES) T RFE AT D AM OEITEORE N &7l 5072 i O I T L
DHTZ. RS, Garfield (1998, 1999) O RFEMIIFE W40 HT1E, WFZER RO & 1IZ AV DIZBIT5
P CIX TR 2 e A R T 5.

5 . #5IAHKZE AV -HRTME

Garfield (1979) 1%, #4251 AEIZ DWW TR D ITIR AR TWD. B AR EH 3E R o T H FEE |
RGBS OMEL THLHLEWIFUIEL TLSGEmATONDD, ZOREE LD N b EHE
PE e WS T R R IER IR B BER THOTWS, T7hbb, FRETZHIIINLDEDE %%
FHAMELL THEMEL THDDT72. FD, JBIHSNSFm LT, HIRZ B OMEET-bI D, $H5
WEZEDOFEBRICIBNT, L HDTENLNWEESN TEFR L THHDTE. 7

ZOXIREWT, Y5 UHEITRRSC O T EE M | OIS L CHRET . L, fll 2 Df STk L T
EPMS 5ENDDT, IFLIFZHRRY, ZOMEIRIZRZ S EITE. — 5T, IFIZam S (2
DILDLDIZKIL, #E5 I HEE O CEHMIZITOIZIE, W ok DGRV O — 7% RF7-721F 1
FIE SRR 22BN VNG 2O BEITH 5.

o | A TEEAME | OFEEE L THWABRIZIE, ZOFENEW T L5m o TEEM |, HDHVIE
T M) M CTHINICHOWTHEE RN THS 2,

"Hb 2%k 15)51575 _Rewewu._f%é

\_“)n‘i TIE, #5 D BOFETHAEIRIHEDEISL O E N DS, £z, TXI 7 ORRICED
fJJST%%&)Z)@'C%O) YA i&%zxz %Ta‘oé
O SFATOMINE, WREEAM &[RRI ARS8 NI O AR RIE T HZLICH EBE N LE THD.
0 = DIRIRG IR O R HIEH D
" Garfield (1983) IZWeinberg®leptont E?'H‘%) % (Phys. Rev. Lett. 19, 1264-6 (1967)) ®o#% 8| A DRFELEb 27 1
hL TV, FHUZLDE, Y5 FMITITFZEAE B AR, B —21X 13 8 Thole. ZOIIRFHMDOZ A LTS
Ipeer review CHAECHRBETHY, %EZ‘?IH%%I [E A DR SVl 7L“C =AY
2 IR OHBE TAR TIXAR 200, ZOREEFELGHU LD 5 | H OBEREEZ MG T o0 E R HD. 51 H
OREFEIC OV T, B (2003) O 3 A S IHE L.

94



A SR LT — 2 — A% R LI AR 28R

ZBF L Tl _7= 912, review ST HAED 5L, Fio, FEIZET5@m30T0Wbd s
theoretical paper JJVH 5| & D Z\ M 2385 (Garfield & Willjams—Dorof 1992). ZDZ & 3445 |
B RS T AVE I OFREE LWRE->T0D. 7205, FiLGRSCEIER T 12472 T, B
DEREEMNCME X 2 )50 0 Aeim L LTI A £ED DD THh 5.

eI, THEZ D)5 L DOZUTEERRH L THLLOO, [ M 72025 X O EEMO R LR
DLHDITEATHW 2 ED R, JAIMERN ERENADITT OB FEAF RO T, T2 5]
B &V Treviewim Lz m ekl 32013, BFZEHE OMEBLLIZIAL TOD HIREMER mWL . HDHN
I, B BB E VR THo T, TOF AN L ENEER TH-=F 6L H Y (Garfield
1978), FEDNZERSCAEIIME X D5 L TIEHHH DD, BELTHOIIMOID.

MacRoberts & MacRoberts (1996) 1%, #¢51 /A %4 B EZME DR L T DIRILE 22> THLTHI Ik
ITIEHD IR DIEE TH D) LWVIMREICKT T 25 RA LD TV, BUF, ZOHHn
HLe AT EZEY B C, BICRAZINZ L.

SIHENZRNTEEE ) AEARFAE ISV, 5IHTUERHLHEE 2 ONLMmILDD7eEl T FiA
FEEITITEI A ZZ T TR0,
AR BIH : LRDINCBIHENSRE THHILI DS T B HEZ T RNV EREIZT & L
CTCIE <R iEim U > TEL LM 13D 5.

ZIRCEOIRE AV VOGSO B|I D, review # X7l D R CELOSIH TR HESNDZE
DN,
-GURE OB 51, ATIFENOZ T T BT L Db D721 TIIARS, a2t DB 2
RNZEE AT BT,
s N DE N IF OB TIRA72EI1T, 4787, MEGE, ZOMEE % OFEWITINC TH EEIL R
LT, 5 % DR SCOHG I RO LRI I RETHS.
BB OV AR GRS ONFIZL S TEDIM L E B LT D E N RO T, FHM CIIEER R
WEBEBETHULERDD (D, FEARARETHD).
T = H = 2ZDRY G HEOEFH A DI DT — 2 X —ZSCIRSSClHe 813 EAL 109D R 74k
WFITEE" B E=H L CVDTEEAEFE T D, #ENE DI FIFELZ RN TODH LT/

14

B B IS CODIFEH [ Zreviewdi LOBEM S N Z L E- 2 ONLEV O HITEE TE V. ZOEK T,

reviewaii LOBEZ LR G T ~EEWD BT IRV SE 65D, 1272, 2O I HIEITER DX TNV Nt

<OTEIDLIZR.

M http://www.isinet.com/essays/selectionofmaterialforcoverage/199701.html/{Z AT EE DR T X OIS A3 E

’C]\%)%)O)(D I T i’{‘f‘ PESHEBR CXCODREILICIT e D 7w, 72721, FH D BHRE D E)ﬁ’)ﬁ?ﬂﬁ'@ﬂﬂﬁ
FEOUANOHWT T 2RY, BEZZRBIRDTHONTODLEB 2. LA, IFE BT A701, fix e Ny 7%

&H PLREEE @fﬁ%ﬁ'@jﬁ)) EEHELHEL TUTRINWEVOIIIR A DD,
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BBDT —Z_XN—=2ZDRVIL, FrCH AR AR ICL> TEHARZRBE THS. SCIOINGEFAEIZE
WL, HERICKDERME, BE, ¥—U—FOR (DL Al OADBLEAFMETHLH, FEELSL
LGRS NDZ L3 CTREETHS. L72>T, HAAFZEE Db Z < LEARL TODLHEE
BRI D | R FHWIZR -l S DA E 2515720, 61T, FRSBICEo T, IESiLdlx
FTLEDNDEMFEDPIURS N TORNEVIFEEN AT TODHIELE 2 BN Y.

BELLZO 2 DOMBEILFEIR THY, WInb (AT AZBRO) #5 O ES b E
AZXPFHR AN N SN ST Z T TS, ZORMBEE IR T D7D I ZINERGEE DIERERD D
EVODITE TR R TIT RN, 228725, ZOIHZRRPLTHINTEN GRS T, HEFHHINZITHES ]
MAEDOFFEELL TORBEMIRO DL THS. IFIFVDE T, #51 HEUC L DWFSEREEE 75 REAR
THMLEITRNDTZ.

6 . bibliometrics 512% | A L =0 %% 514 D mT BE 14

B O [H Tl bibliometrics FRAR 72 55 (R LI BFFERTATG, 455 (B A ORI I8 3E AR TAMh A3 [ RE A
SNTWD. KR CIEBI AT —2DIEHEBNCZN AR U0, fwSCEEFI L Ch RERO I A
Ca.

Z AU T, bibliometrics A2 FI H LA FERHMI X B R 2D THAIMN 2 bhAA, TDLEH7RT
SIE. FIEORRRA R EX TR UL, a2 A0y ARSI S, HEROIX, HFFERHGIC
bibliometricsfEHE A H BRI T — X DPEE R FIEOBERA FARL T, #Y)72 SUIR T RA AR5
ZETHD.

AR, AREOREITAZ T, bibliometrics FEEEDE TR B2 3>+ 52 &L L&D,

12, TREDIER] ORI CEL KRBTSR L —7, BARBIZIZ A - Ko7 [H R L
a9 HBRIE, bibliometricsHREEIZ AR THLS. 72721, 0 — 7 HHEKREITH DO ThIUE I
RME OE NI T HELE L EETHD .

A, EAFHITH - T, peer review EFLA G HOHDHIET bibliometrics fEAREME Y7220 R%
FART DLW TED. $R(2003) 13, 2B L - T, #5 Iz I T U2 LS A
FEAfiE peer review (ZLAEEMOEAMEN E L, bibliometrics FEAEA R 952 LT reviewer D Z4EMN
ATREZRZLZABNIL TS, EBIT, review FEIRIZASAT R0 > TOSAREMEL +0&H 5D T,

B Bz, EHTERBIZOWVTHIR TCERND 0D, BRBHERIZESTLEROI ALy URENEW) N B
1295,

10 7720, FHMlOMBEERNCLTY, FICEES I HSCERE S |7 — 2 R =AU E e Z LI B D22, BUE, [R5
FIMBCIPEL CENEREE HTHD.

T 285, ZIUCEIL CHOR OTHIZERE - B 25 D72 OB R B2 AMIZ SR L Q& 20,

B 2R~V TEPAAREEVDIL TN,

¥ Bz, RICT2E CHo ThAARBE ENDNED TS | IS0 HE S N K& RS,

96



A SR LT — 2 — A% R LI AR 28R

bibliometrics FRERIC R DM ERWUITIIIE DN REHIFFTH2EHTED. 12720, fifE4 reviewer (T
TOIERTHIE ARG ASAT AEHELTD, IR IE - MO RITE LR,

55 =1, bibliometrics ¥EARIE, LN AFFEARCTIIEHE, WFFTREIRA TR T D72 OFEAMIZFI A
TED. FEEA XX, 7 —F_X—ZATHRY LT TS IR RHE CE 20T, e
ANDOFBTIIEOZIEL CHEbOBBTELINDZENWIFFCE S, Fi21F, Thomson ISI #Li%, #f
5ty B x4 L L7z Research Front &) —E AZ4R{EL TUVA. E72, KB (2003) 1%, bibliometrics
PRI A IO CH PO — RO R FITR RGO R VEIN D E B> TN EE BN LT
W5,

BEIR

Butler, L. Explaining Australia’s increased share of ISI publications — the effect of a funding formula based on
publication counts. Research Policy Vol.32, 143-155 (2003)

BRI, ML, R, UK HARSS, 2003, 224p.

AR . WFFEREAT - B O 720 OB FEHRSE M. U, AL, 2004, 224p.

Garfield, E. High impact science and the case of Arthur Jensen. Current Contents No.41, 5-15 (1978).

Garfield, E. Is citation analysis a legitimate evaluation tool?. Scientometrics Vol.1, 359-375 (1979).

Garfield, E. How to use citation analysis for faculty evaluation and when is it relevant? Part 1. Current Contents
No.44, p.5-13 (1983).

Garfield, E. How to use citation analysis for faculty evaluation and when is it relevant? Part 2. Current Contents
No.45, p.5-14 (1983).

Garfield, E. How can impact factors be improved?. British Medical Journal Vol.313, p.411-413 (1996).

Garfield, E. Long—term vs. short—term journal impact. The Scientist No.12, 10(1998).

Garfield, E. Journal impact factor. CMA]J Vol.161, p.979-980 (1999).

Garfield, E.; Willjams—Dorof, A. Citation data: their use as quantitative indicators for science and technology
evaluation and policy—making. Science and Public Policy Vol.19, p.321-327 (1992).

WPz BETVA AN R RDE T LY 2 — AR FTREME O G B R SR O S5 3 T s . KRR
No.3, p.167-187 (2003).

MacRoberts, M.; MacRoberts, B. Problems of citation analysis. Scientometrics Vol.36, p.435-444 (1996).

REEIENG, LR REBIFmaE . IFZEREAlE. B, Ui, 2001, 204p.

REFEHL TG RZEPO BRI A RO/ —~VEZERAE EOMREMOR €. E L2, No.84o,
p.115-121 (2003).

ANBPSEE AL B SO CRIFZEA A CE 50 2 . A No.838, p.50-57 (2003).

RIS, REEORMCRER. BT, A BP 4L, 2004, 244p.

LR SEBA. PRI E L COA L/ b7 72— BFFEEH, 2001, p.55-68.
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HANRHESR OWFFERM

A% HM (AERRSEAI A EAT R AR Y AR %)
B BR GO LERFIBIOULERIEMF A BN R AR Y 45 80%)

A NIRZAELZBWIZbOEL T, AARDEFHT OB T HALEM T IR R HD, £ D
728 LLRTR DAL - 8 B O i SCk D §R 36 T DI v - 77 AhZ 71 (Chemical Abstracts,
CA) 'Z T, RO RO am SO G SCAEPENE) 2l ~TE T,

BAEHOREZEDL, BHEOFBDLIIE L Z—DWFIIERE | FME R PO RGEE L2
Z AR Z R TV, MEAFT LR ECRIS M BEEC LY BiLWb DER>TE T, Sk
FEIZBOTHEE LR THY, BLWKRFFHE RSN DI/ o 72, BB ETHIHMED 12 0FE
ELTC, EREM, FEIFHMIE CTHLT —# X —Z (DB) # AWV RSP FEN S Hshp ot
-7,

BECALUAMIHIEHER) T — 2 — A (DB) &L T, ISIfEODBAE!, Science Citation Index (SCI) .
Social Sciences Citation Index (SSCI) . Arts & Humanities Citation Index (AHCI) 2381 . ZDH B4R T
SCHE HARFHERDDBRO T, ILSK &5, ZODBIXIEFED LG D VNI H LE FOHLE D%
KR, 5 EEIC R DMERER A LD IRIE (BE3R) SV SURID 8 EAT > TV DPEZEDB TH D, — .
CAIZT AVIMEFEZ DT o TCNLHEHE T, FEEICIRO T HIRD 72T L <O SCHkINEEE1T> TV HDBT
&b, DB DFERIL, UIRDZELL T, DBOFFEICKREUKFET LD T, ZO2D>DDBDELRD
BETHITY. KPS KRS DBIAE, DBORHEE A | B IREHZ R ORI 58 E 121 TH 72D D
—fREHHEL I E D,

1 . 73IHIL-TITRNSOMEFRWEREFBHZERICONT

NS CA Z TR R O K P 0dm SCAEPEMEDORE RAFR LR, Zhud 2002 4FEEIZTHIATS
NIz SCE ., e b SUEREMED 1,000 2272 37 BOYANTHD, 2002 FEFEIZE B LIZDOIE,
2004 AT —H T ZAT o 7256 L B TEFRR T2 LI Z ORI H T STz TR O 108k 03 £72 0
WTNLTeD THD, VI EIZ CA ITEFERICFE TSI EATOL . PPESURED A T CTldd 273
AL TEY, ISP E O e\ T D T LA/ bE D,

Y <FmETE> ARSUE TRFRE] BB RFESEHEME R ¥ —, 354 (200543 A), 403-418 HIZ
BcB#HEsNnN-Zb0TH D,
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x1 HRADKFORIEENE (CA, 2002)

JEAE KP4 4 [IBE:S
L] AR Japan 3,551
2 HARK Japan 2,955
31 KBk Japan 2,936
4 Harvard Univ USA 2,868
5| HAEXR Japan 2,476
6| THEKX China 1,968
71 UMK Japan 1,757
8 | HULTEKX Japan 1,633
9| JkmER Japan 1,624
10| &EHEK Japan 1,566
11 ALK China 1,526
12 | #HLX China 1,449
13 Univ Michigan—Ann Arbor USA 1,442
14 Johns Hopkins Univ USA 1,415
15 Stanford Univ USA 1,409
16 Imperial Coll UK 1,342
17 Univ Pennsylvania USA 1,333
18 Univ Cambridge UK 1,331
19 UC-Berkeley USA 1,328
20 Univ Wisconsin—Madison USA 1,324
21 UCLA USA 1,317
22 | Univ Washington (Seattle) USA 1,314
23 Moscow MVLomonosov State Univ Russia 1,301
24 Univ Toronto Canada 1,299
25 VAVZIN Korea 1,293
26 Cornell Univ USA 1,277
27 | Univ Oxford UK 1,254
28 Pennsylvania State Univ USA 1,252
29 | MIT USA 1,245
30 Univ Florida USA 1,222
31 Univ Sao Paulo Brazil 1,152
32 Univ Illinois—Urbana Champaign USA 1,109
33 | Ohio State Univ USA 1,090
34 UC-San Diego USA 1,058
35 | UC-Davis USA 1,040
36 | Yale Univ USA 1,022
37 ETH Switzerland 1,010

) BRSCAEPEME 1,000 LLEORFITOWT
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A Bt A AREER OB SRR

RIOFERTOFFHIT ARIRME ROy ZITH LR PLEL TWDHTE, 2 HARD KT 90 44K
BEDNDIy T T BB ASTARIPE D EEFGENTNDIETH D, by 7T AT EOIEHE R
NNV AN iy I VA ¥ 51 e =) 3 A By e haB 4 )

REMOThy T 20 IZASTz, ZHHDHFFEE FLTH | KAFITIIT DA RIS B [EBRAIBEF 03 ML
FETHLHENZ D, IEHERUSNDOHPEO K FHREMOTIY, KACHHA (BRI
M&A) DIFRIZ AST=&n 2 5,

EERERBEENZ LS — R FELFRRORE A B E LRIV TIE, B B D
PERPEENLD, RAIZIBW I O LHEE ThDim SCAEPEME DB HIF S5 2AT
D, Fio, RFFIIEAHE XL E T RIS IRE 2D,

2 . HREMEIZDONT

De Solla PricelZCAZE% 1960 4E £ TR, 15 TR, A3 4.6% W) SR BB N & feR8 L
TUW5 (Price, 1963), B2 IXEDH DT —2ELT, 1940 FLABEDCADGR XA /3T LIZ, 45 F-F
A SCE R K D BT L T OBBINCERT BB D BRSO VEIRL TS, £ T,
%D 1970-2002 £ 32 R D ZEAL =R AR T, [ 11w SCEA 7= 9 A H HI e BT | Asisih
O FEEE) TV =T OFEFEO 5777 Thb, T —F % B (B U QX% cur il
L. OB RO H LR DR OBND,

1,000, 000

CAGRI SR

= 292, 925¢ 0. 0293 (x-1970)
r =0.99

100,000 b v s s s e e
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BI1DHIINHRIL 2.9% &7 5, ZAUX 23 FEFR TRED N —ATH 2, BUED T RIRDFH ST DG
BRI, PriceD R LI A_RA—JDH R0 B TND, A4 OgmiL. F1C 1970-2002 40 32 4t
\ZHER 5, LIZ23o T, ZD12.9% | EWHMESEHE L L 72D,

FERIC L CAE O SEINEZ RO DL TAVIL 2.9%E70D, ZOR RiLim SCE D> =7 (2002
. 21%)DENZENSE Y THD, HARIL4.8%E Price DEIZ—E L, AFVAIL2.1% L0
W, FFIEE 70 AR DR SUR RN DIITIEINL TWODHO T, TR LA RS 81 4ELIKE
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WIZZ WG CBFEL T2 6, £ O L OIEF F L3N TE 268 (R oM@,
1992)) 23R @E, MITFRSCEFERL TORSThH, OO FEET T, ZNHOFEH OEBEE )N
EEHFREESNBE CLEIEWOEESR 2D, BlZ1E, Yoshikanet> (20061252 FH R T2y B % % 5
ELTZHTCIE, BmLDG SCA R R L TORWIFEE THOICH DL T HEEN EALIZADEN
9, HEYHRTRWT —ANZHBEIIL TN D, B2, ISAEKT, 74T L COEEE Cln)
3 AL 10 fLETOMFIEE RED, 4 L T LG SLEHERL T,

ZIT, AWFETCIE, 1 BlOXZFIZEIDBRDIRE~DF 51X, €O L OIEZEFLI BT 5
(FEFEHEDBZNNZE, 1 A 1 AOBRIZARITRD) bOLEL T, RO TIHEBIROTRE (1F
FEH nirOIFFEE 1T TR G DR a) 2RO DHZEIZT D,

1

aij=z

k=1 NCyj

(3)

ZIT, plEnh 1 FEIR B LTGRO, neyld, k 1 =4=p)FD O/ THIT 5L
EEBEET,

- BT

FSCAEPEMED AL, 1L SCEFER L CTORWEL IR 8 DN RIRO KE 5E HEHH e
VRFHEZ RO ZEM BV CVD(Lotka, 1926), L7223 C, 7 —XIZBNDIZEAEDMFFEETL, 5 1
FEHLELGala L IRFEERL, & 1 HEH LS OLEFEZLL UL fwbin LR L VRV, HDH
T, 1 EHELCTME 1 RLERLTEOT, 5 1 EHEUSNOIEELL TRty 1 sk
KL TODD, DELLNTHD, DD, V=X LU TOEEE C(n))>, 7417 ELTOEEE Cn))>,
W — D3 0 THAHFTEE BIEEALTHY, Yoshikanet (2006)IZ33V T, 2 DO EEEEOFHE
WA/ S>TNDDIE, FDOREERZIT TOR R THLEEZHND,

PRZ G E LT BRI TIE, fERDETA, FEFRM I 1 DA 7EE BRI SO 5
EPKEIRERNC/Y, 2RO LE IR T HIEFHRE OREIIRA LIRS, £
2T, ABFFETIE, 2ROMBIRIEICIZ T, W< OO BIEZ R T 7= — BARMIIE, FEinsTk 2
ULk, 3BLE, 4 DL EOWIEE DI Z Rt G L LT — BRI E RO HZ LT D,

3. SHREEIVT—F
AWFZENE, SR B s KO B2y B 2 STkt G & LT, JRRIFFEANTE 70 50 B CTY),
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Iy N =05 BETHMBEENRENZE, ZUT, BEERNRIFTES T Chel, SRS bR A 7
Sy BFCHY, HFIEOFR] (Bl - 5 ) (S X DM A O Z5E N DA AR M AL L E PRS-,
IS 2 ODG B E ST ORI RITERATEHB THD,

ARFFETIE, Thomson ISINEMET 5 SCI (Science Citation Index)T —4~<—ADCD-ROMARIZIL
FRSAUTZ, 1999 DD 2003 FEETD b5 5O T —#%, LFERY NI — I & BT D20 DI H
WET D, SCRAFERIRELT=DIE, BRBFERIEICBIT 2R UENRELT — 2 X—2AD VLD
TH D120 (FFBE OMEER T LEVOIMBEIZHALOD), LT, BN 2o a7 Vv —
FTADHBENFL TSI ThD, SCAZINFRS IV TN ICHRIZIE, f 72T TR E2a—L ¥
— IRk 2 RN ENTODDS, 1ZUDISIR 7288, AMFFEOR LT, B FTE AR5
R OREE I H DT80, TN IR EISENDEB ZBNDHA VT LD (CDocument type’ 73
"Article’ D SCHR) DA EBIER DX G ELTZY,

SBHOXSy, ZLTHEIEOaT Uy —F VOWREILIE, SCI O FEEATIVRIIREGE—EEF]
FLT-, #HRER 2O 7 (computer science, theory & methods) 36 X V& 5% (computer science,
interdisciplinary applications) , 4Bl *#? PG & (physics, mathematical) 35 & V& Ml & (physics,
applied), PA LD 4 SDATTVEGREL, K% IZHOWT, SCIMRNEHT 227 Vv —TF LB h
T X DOEFEE WA T —H XA DH Uz, SR G L LI MERSIE, TRHRBERL T - BRI DU

T, Journal of Algorithms 72 E @ 21 F&, [FHRMERNF: IS NZOWTIE, Computer Applications in
the Biosciences 72X D 22 &8, TWHRF« BRI | \2OUNTIX, Theoretical and Mathematical Physics 725
D 19 58, THELE G W2 DOWTR, Journal of Applied Physics 728 D 53 55T 5D,

AMWFFE TR, MRS IR ST, WFJEE 20 B - SIS G 1T D, ©FEY, #i21E, sC7 TlEk
SRR B ) WO T UM B EI T DRI S IV HERE D F H 1L T, T[RRI
7 B DB T B 2 D,

ik

K2 THDERHHE

NJ NP TA DA A, P, P,

SRR - PR 21 9686 22572 14583 2.33 1.55 0.66
FHRRE AL R H 22 12176 34455 22848 2.83 1.51 0.53
B PR 19 23496 57081 30322 2.43 1.88 0.77
WER - s 53 104227 | 450832 | 130397 4.33 3.46 0.80

N HMEREEE, NP 3CEK, TASE~E B, DA R0 EHLL,
A, iR L HIZ0OFRZEFES,

P 3 BT DR 55 32K (complete counting),

P’ 23 BT D)5 3 5m SUE (adjusted counting)
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Fi, B 2 E ORE R BB LT LR N — 7 DR T

# 212, 4 SO GHEMERNY, MBLYE, ZIENOBEREL, IS HEE) 07 —2 0 AR
BERLIEY, B, (5 TA/DALP’ X, EHLLHERBHIZDO VR E R I THDHN, i 0%z
FENBDD, Ji#E L, BEOEHOPEILIDILE THoTH, K2 DEENZNETN 1 WO
LEFERLIZHDOEL THA TWADIZHL (normal counting (e.g., Nicholls, 1986)), ## 1%, HLEH
DNEIIECT AL ETT- T, BlZIE, 3 ADIETHIIL, T 1/3 O LERHEE LD
DELTHZ T (adjusted counting (e.g., Lindsey, 1982)) %,

LT DIREF LA, & TA/NPE DL, WS- S DM E bR CTIEF IV E, DFD,
WEL B OIS IR TIE, KVZANEOW ) OLEFRIBEFESITWDZEN D, HEEHTD
DHIFEF 5w SR, D BT, BT D, D3 B0 2 fEalig L, FLIREW, ZOB ML
LT, MEEENRORR SUNPD 2 86 3P HNDT 590, B B CRRAL LT B Kamscsr,,
TlE, ZIUTZEZENALN2NZEND, E TR im0 DL EFE LA, DS I B b KREE
BLTNDEBZ LD,

4. DHHER

FHEHRVE, WY, 2RO AR SIS A EIRIZ oW, &2 O EOEEE, C(n)k
Cln)ZRHT=, 2 DOBEEE, $70bb)—F LU TOEREELT7 T L TOEBEOFHEBEZTH
TEARERDE 3 ThHDH, P=1,2,3,4 LFELTIZAT AL, ZNEN, T —HIZBNLT X TOMEE EX SR
EL7cEE(P=1), LT, R LEPY2, 3, 4L EOWIFRE TR G A RELT-&& (P=2,3,4) 12
KHET D, 3 3 12IE, ENENORER (P=xX) 1ZBT5, AT~ ONANFE B, 3% 3 D058
FHDOHDA,, WH7EE BRI DE D IR DA, /DAZ R TN D,

R3 U—HELTOEEELTIFOTELTOEEENARM

P=1 P=2 P=3 P=4
r DA,  DA/DA| 1y DA,  DADA | ry DA, DAyYDA| r, DA,  DA,/DA
BRI B | -0.421 | 14583 1.00 | -0.229 | 3883 0.27 | -0.126 | 1675  0.11 | -0.095 | 905 0.06
AR TS | —0.451 | 22848 1.00 | -0.201 | 5586 0.24 | -0.080 | 2376  0.10 | -0.016 | 1217 0.05
WEE R | -0.316 | 30322 1.00 | -0.121 | 11137  0.37 | -0.038 | 5631 0.19 0.007 | 3284 0.11
wErEgsA | -0.035 | 130397 1.00 | 0.173 | 64907  0.50 0.268 | 42357  0.32 0.327 | 30413 0.23

RS0 2 LA B R L CODAIIEE OEIA DA,/DAIX, YR S5 < 5 B, LSO 8T 3
BRI THY, WTHOFEIZB T, L EOFREDR 1 WL SCEREL TORNIEN

RTED, Flo, falx 4 R EFRL TODIFEE DEIG DA,/DAIX, W7 5T 2 BIRLEE,
FRLSNCIE 1 FIRZITRE T, LotkaDIERIRR T 157, AEMEICB T DR o7 fi B S
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Do

BREMGETD, V=FLLTOEEE LT 407 L TOEEE ORI, 4 2D 5 e
2, ADMEZERL TS, DFD, BIRELTHRLE, V—F L TOHEFIE7+rT L To&ENL, il
HNDHEVIEDE, BIOWFFEE > THONAME A BHDHEF 25, 24U, Yoshikanen (2006)Dif
RLFEETHD, 72771, 2.2 HiTih_7=L30, ZHUT, 1 LG CEFREZL TUORWIFES, OFED,
ZHEU N I OBEN IS Ui o T e B DS, R0 Ky (Eiko k51, A EOT —
AT, B) 2 EODZEN, MGEEL TWDEEZ LD,

FE SN OIFZEE IR EL T (P2 D xa RESL T &, V—F L TOEBEELT 11
DELTOEREEOHBILE IR TOKIER, £ 3NOHAIDILD, & 3 DEEIZESNT, K2
(2, B4 BB D BMExD ZALITHEO T BAPR K, D2 b & IR L7z, BfEA X CHule 954,
AmAEIER, IS EHIC, FHEAERI R B, MEE B L0 2 SO EEEOFMBIIR, FHEE
BFEOSNR, V=2 &7 53uT DEEID L TODLEHERITE D,

0400
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0100

—-0200

0400

—0.500

——— B TR - - - - B
------- YR TR e
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Jrdk, B E OREE B E LTI E R N — I D Sy

— 7, BRERAEIR & SR OO LB B LTI, M ERE S B TR, WO BIEIZ IO Th I fE
DT HE B ZTRL TV D DI L, FHEER RSB CIE, P21 LP=2 LT, MO
FRILD K/NISFHEL TWNVD, 2, 3, 4 fRbL Eia LaRRLUIEE ICRET 5L (P=2,3,4), &%
HRELIZEE (P2 1) LTS, S8 B O 5 S BliR fEk L0 b H B A & <720, Yoshikane® (2006)
DFHEBEE LB OSHT L THORERNE X HIND, £ 3 (RLIIOIC, FHHEERZ2 Tl

FERAEIE SIS IO 78, R 1 OJELHIZRIIFEE DO (1— DA,/DA) 3@, Zi

S, JERIRZRAR R E S B TREE X RELTCEE, IO IR R 5 EK &5 2 Hivd,

% 1 RLDFER L TRV ERD IR 78 2 A LT & (P= 2) B &L T, 2 2Dy

B 412, PR SEIE0 T SRR DB AH B MK, BEERTEIR D 7 3 — & &7 +a U O E| D3 3B L T
WHEHERIS D,
HEEN AL OIS DR E, V—F 200 TEE 418, 747220 TE# 5 ITRLE, ATH
T %, Py Py Pudd, THENE 1 FHEL ORI (HERLEET) O3, FH2EH LT
DILZETR I, B EE LU TOIER AR T, W LB T DL, Py P DB
W CTRITRL TR W, 3HRER - HEROY—& 8 irl7+uy 747, YR GOV —X 3 (f&>
A1 MBIV —F 4 L7 +mY 5 NN FEUHIZEE THHLSMNE, 10 fLLIRNIZY —# L7 4T 0
DT,

BEED BALZT 7 EN553 8 O ORI FEE DRl i+ 28, s Sk 57
BT, D53 B LI R DB ERMEM S BERSND (R 5), i EE o7 LETR LD R
P,/ PTEBT5E, OGO 74+001%, 10 fLETDIH 4~6 AN 80%EEHZL TWDDIZXHIL, ¥
ST, P/ PO 80%& A 5740 T71% 2 ALMORW, T, MBS IS TIL, P/ P
S 10%HIET 2N T AT 4 NBFET D, O EF T, 0I5 740713 1| ALl
W, R 2 NWRLIZIOINZ, MBS, O3B T 1 a0 O EEH LN L2
O, REEFRD T — ATV RO BIT Db EZ NN, EHEZ BN L NEITE X 1.5 4%
SRS 2 (TR E T, 2N T, ZORERITFHITERNEAY, Thb, B,/ PH 1 EICHT-
N7 ART 4 NIE, 51 FHELLT3~1T D LaRRLTEY, £056 2 NiF)—F#LLTh L
FLEL TND (V—=F 70U DERVOEZATIRATZ 2 NTHD), MELF-OIS ARSI T
I, EEE L IEAEE e L TR Z DR, 74T E L CEHRERBEEIZHE T D024
LT, WHFOISHEETIE, TeLARMBEE LITRRDY CU—FIZHIL, SHICA BN —FL
LCHIERICH LE R L TCODIIZEED, 74T L CERERZEZET TS, LW HEMEHE
RAHZENTED,
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R4 V-FELTHEEEN LEOHRE DR

AR - Bl A BIHERL 2 - I
Rank P P, (%) P, (%) Py (%) P P, (%) P, (%) P (%)
1 16 14 87.5 2 12.5 1 6.3 19 16 84.2 3 15.8 2 10.5
2 13 10 76.9 3 23.1 3 23.1 33 23 69.7 10 30.3 9 27.3
3 8 8 100.0 0 0.0 0 0.0 3 2 66.7 1 33.3 1 33.3
4 1 1 100.0 0 0.0 0 0.0 2 2 100.0 0 0.0 0 0.0
5 20 19 95.0 1 5.0 1 5.0 7 3 42.9 4 57.1 3 42.9
6 3 2 66.7 1 33.3 1 33.3 5 3 60.0 2 40.0 1 20.0
7 3 3 100.0 0 0.0 0 0.0 3 1 33.3 2 66.7 1 33.3
8 12 4 33.3 8 66.7 6 50.0 1 1 100.0 0 0.0 0 0.0
9 10 9 90.0 1 10.0 0 0.0 2 2 100.0 0 0.0 0 0.0
10 13 9 69.2 4 30.8 0 0.0 25 22 88.0 3 12.0 1 4.0
WERY: - PR BRI
Rank P P, (%) P, (%) Py (%) P P, (%) P, (%) P (%)
1 52 48 92.3 4 7.7 4 7.7 43 23 53.5 20 46.5 0 0.0
2 16 16 100.0 0 0.0 0 0.0 31 14 45.2 17 54.8 1 3.2
3 4 4 100.0 0 0.0 0 0.0 20 10 50.0 10 50.0 0 0.0
4 4 3 75.0 1 25.0 0 0.0 43 17 39.5 26 60.5 1 2.3
5 6 6 100.0 0 0.0 0 0.0 45 44 97.8 1 2.2 0 0.0
6 4 3 75.0 1 25.0 0 0.0 24 11 45.8 13 54.2 2 8.3
7 11 10 90.9 1 9.1 1 9.1 44 18 40.9 26 59.1 5 11.4
8 12 4 33.3 8 66.7 0 0.0 10 4 40.0 6 60.0 0 0.0
9 1 1 100.0 0 0.0 0 0.0 16 6 37.5 10 62.5 1 6.3
10 2 1 50.0 1 50.0 0 0.0 32 11 34.4 21 65.6 7 21.9
5. BHYIC

AHFIETIX, FZOEENZEBE L2 SOBR —V—F L TOEBELT 4RV EL COREEE —
MOIFFEE OIEB 230, FHRER S, WY, ThE o MEmeEk, ISHERE 3G LT, 535
T NI —J D HBHEAT T2, 2 DO EEFEE O BIZTSIAER, () FHEER 2B, Y37y
FOHHHBNIEL, FHREMERIZO ST N —F L7 +aT OEEID M EL TWDEHERISAZE, (i)
Z 1 fRLDFER L CORWERL IR Z A LT G 6 OB O &L T, 2 DD ErEHIT,
PR BRI T B R AR B DMEL, BERRFEIR D 7 23— & &7 4D OBEID AL THD EHER
SNHTE, ZRUTz, FHEER R BB T D) DFFHEIE, Yoshikane & (2006)0D Fik TIIBILE TE
IRINSTZb D THY, RRFFETIT o= FIEOYEM - SRR A @ =& 2 Hh,

EZAT, A EIOHTEIL, HAEDEHIZHHBTERI /A (BTERR) LV ) Loy, BlESnBig o
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&5 JAADELTOEEZEEN LEOMEEDEFH

AIELBERL Y BlAR FIELEERL 5
Rank | 2 | P, () | P % Py %) P P, %) P, ) | P ()
1| 10] 2 20| 8 800 7700 16 0 0.0 16 100.0 | 13  81.3
20 4] 1 250 3 75.0 2 50.0 13 1 7.7 12 923 11  84.6
31 2| 0 0.0 2 100.0 2 100.0 2 0 0.0 2 1000 2 100.0
41 1| 0 0.0 1 100.0 1 100.0 6 0 0.0 6 100.0| 4  66.7
50 9| 0 00| 9 100.0 7718 3 2 66.7 1 333 1 333
6| 3| 1 333| 2 66.7 2 66.7 3 1 33.3 2 66.7| 2 66.7
7| 12| 4 333| 8  66.7 6  50.0 5 1 200 4 80.0 1 200
8| 4| o 0.0 4 100.0 4 100.0 4 2 50.0 2 500| 2  50.0
9| 18| 1 5.6 | 17  94.4 16 88.9 5 4 80.0 1 20.0 1 20.0
10 13| 1 77T 12 923 3 231 2 0 0.0 2 1000 2 100.0
PR - P PR s
Rank | 2 | P, () | P % Py %) P P, %) P, ) | P ()
1| 8] o0 00| 8 100.0 5 625 219 7 3.2 212 96.8| 151 689
20 11| o 0.0 11  100.0 11 100.0 67 6 9.0 61  91.0| 0 0.0
31 71 0 0.0 7 100.0 6  85.7 29 0 0.0 29 100.0 | 6  20.7
41 4| 0 00| 4 100.0 4 100.0 17 3 176 14 824 1 5.9
50 10 5  50.0 5  50.0 3300 43 17 395 26 60.5 1 2.3
6| 3| 0 0.0 3 100.0 3 100.0 23 0 0.0 23 100.0 | 22 95.7
71 6| 0 00| 6 100.0 4 66.7 14 0 0.0 14 100.0 | 2 143
8| 3| o 0.0 3 100.0 3 100.0 49 1 2.0 48 98.0 | 43 878
9| 7| 3 429| 4 571 2 286 20 10 50.0 10 50.0| 0 0.0
| 2| o 0.0 2 100.0 2 100.0 31 6 194 25 80.6 | 10 323

HDOEKGLELTND, KRRy NI — 7 DR BIE T 256, BENIMRELZ —ELEVTLE)
&, AL (RICHHSCE) O F T, TEROBIFLDIEHHENIEF ITRELRD, B2, (K
DOWFFEE DI E L CHRER(LEE EDHEE, TNHAHBLTD202E 90 TRy NI — 7 DREPED iR
UV 5, FHEMfERE —ELELOTIHRL, ZANHBIL TWDINBIE, £ DN OREED
ZDINTEHENTND, ERRADRELEEZDIND, AMFETIL, BLEOLZE OHEHIZ Lo THERES
Ny NI — 0 DR A RD T LA BT B L LTS, RO HIC b ISR 2 270101,
I DIFIEZR R ET D, HOFED ST EMER LA ANTBTERRDE T VBB 2D, Th
IZOWTIIA B OBRBEELIZV Y,
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1) HAHBR BT BHR ORI B A O A R EF BT 2L 09 HEbHY, S| HLHHFEE a7
BRI, (PR R L O SHIBEER) 2R TH DA DIENTED, LOLERND, FHFERROT N, IVEE
AIZAFIED B BISKTIG T2 AW LT,

2) HITS & PageRank (&, V=7 ~—Y ORRFEROADT (172 ARIZERZSNICL DO THD,

3) ETLE a—LB| AT SV THIS N T D, Fe, HEEOmEECBHEGR X OFEERBRTEO L
ML EEIN TS (http://www.isinet.com/selection/) o

4) ’Article’ @ fiti 12, 'Meeting-Abstract’ , ’Letter’ , ’'Review’ , ’Software—Review , ’Biographical-Item’ ,
"Editorial-Material 72 & 2SFLEL TUWND,

5) Yoshikane & (2006)TiZ, SCI~DILFKANFAE (2004 FRR) IZFFHEE T 2003 4R HIROFR LT — 2 2vE &
TWROD, RIFFRIFENLL E O TNz, HUEIZE TOENRDD,

6) ©FEY, P’ (adjusted counting)D 1%, FTFHLEVIEEMDOHEDLICHY, FDAFEE D NFIZIGEL T
BIROAaT EZHIRDENDE X FITSL->TWD, —7F, P, (normal counting)lE, EEROK/NMIBIHHZR,
WFgEE O (SR FRIEBIOIEFRE, HAVTER IR EZBLINE I =T ¢ -t ~O W iEEZ I 5H O
LE XD,
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Bartle, S. A., Fink, A. A., Hayes, B. C. (2000), Psychology of the scientist: LXXX. attitudes regarding
authorship issues in psychological publications. Psychological Reports, 86(3), part 1 : 771-788.
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IEEs(OPNE SR (N

A ORI - AL e RRmAF ST 20)

1 . IXL®HIC

WNTAT BOE N K FRTAM - 0152 G- (LUT TR | LPE55, ) O B3 HBI 20044 B 0O 48 FE 3T
T THAR L7 KBS C O R FHIATF 72 13020 T2 R BN H LW T U7 3 E O R F- O HE i
FEOFMRHIBAFTER BRI T RETHD, | EWVIINBIE NG ZE BSO8R A4 =0T THRE 11X
AR (20054) ZOEBUZ T TATEN A1 T> T D, A EIOHEFAF(20054-10H 25 H ~28 H
FONFEDH A ST=b D THD,

EEE->T, AREOFHRATIE, AARDI0FU EO13MEONAEZHTHIOEHZDEZEST
BB CE200, EIbFEDITIRON WO, SEOEELH - T, HEICIEF 2R #ER T
I, 22T, HONUD HARTHLNDEREIEL . A F—Fy N TENALLE3 DDA
BEMBLTT D FOL RO E A (Ce-maill T 2B D2 RAH LIAAT, [RITHED— N Th
DAKEN, PEFECOA—NZHEH Y LT, 3 <ICEZRORHLGTMlkb 7208, Fex OFf T
D2 AR EIERER RO A RFOKFEZ W20 b o Tz, 35256, B ARD TR FFHMm -
AT IR GRS | LD AR DO RINA DT L TIE. S EZHTHICLTh, HELn A S
BHRENRE FEES (BLPEW) (L DMRETEFF RIS T TIE7Rp o7z E D, $T0#E 10 17 H
INRERHOEESFRENHST-O T, ZREMONDD TIZZRWNEER LT3 L3 X T
DRI DL DI F AN T2,

ATEFFRI LRI IR RS T211 TR L1985 TR | LV KFIDOEF HA 7 ay =7 b O 4
il sy DR E 55> TCOWHEBREMEBEESFRAE®Y | A RO KFFLL L O3 8FHIZ KT
ZT7ox VL TOLBE R AL EREEZEREF.O CLZTLIE, BRITRADI DT F
T UM BB BT DA 24 L CD) | T ) o0 KB B B FRGE R | 2D B 21T
STVWLEBMEEHBTHFMF L, T LT 2RO~ OFHiZ 32 1 MO FELL THEE
ERFHEDFRFFREOANFE2H TEDODLEVIREN—RIRAT TV a— L ThoT,

HONUDFHRIFTN T SRR D VRS TR — L= TR, B A THELND THEZFHA TRV,
FIRMT2ZNOOMBRITIE, FRNTEEOE B 2R, B HBLWEIEIOBREVL ., BV
RBFEE LD DI D IOITEUE LT,
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Abstract

The realization of world-class universities is a dream of every researcher and national
government. However, making them and maintaining their status is difficult even in highly
developed industrial countries. Consequently, national governments tend to concentrate
financial investment in their top universities, usually with the support of leading members of
the academic community.

It is not clear that such sponsored development of a limited number of universities is
truly the most efficient approach to enhancing the quality of research and development in
any one country. Similar to the effect of Korea’s BK21 scheme, dispute among researchers
was widespread when the Japanese government endeavoured to select around 30 “top™
universities.

In order to provide sustainable incentives, foster accountability and promote competition
among institutions, national policies must aim for the enrichment of ““flagship universities”
while continuing to support the knowledge infrastructure for *““ordinary” ones. This article
analyses Japanese “World-Class Universities” policies from the perspectives of both
researchers and the national government This topic is treated as an issue facing most OECD
countries.

Introduction

The realization of world-class universities is a dream of every researcher, higher education
institution and government. However, their creation and the maintenance of their status are not easy even
in highly developed industrial countries. Consequently, national governments tend to concentrate
financial investment in their top national universities, with the support of leading researchers. The trial to
seek research excellence in the United Kingdom is a typical example (Department for Education and
Skill, 2003).

Special financial consideration for research universities is itself not a new tendency. Prior to
World War 11, Japan maintained an “Imperial” university system that received preferential financial

treatment compared to other higher/tertiary education institutions. Special provisions for “flagship

* This paper was published in Higher Education Management and Policy \ol.15 (2003), No. 2, pp.9-23
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universities” are also commonly found in the state university systems of the United States. The
“California Master Plan”, for example, divides higher education institutions into three categories:
Universities of California, California State Universities and Community Colleges. The awarding of
special status to a limited number of higher education institutions is similarly a widely recognised
strategy in East Asia. The “Brain Korea 21” (BK21) scheme in Korea is a typical example of trials to
develop a limited number of worldclass research universities (Lee, 2000). As is particularly the case in
developing countries, limited financial resources make it almost inevitable that special financial
treatment is extended to leading universities in hopes of boosting their academic competitiveness in
global competition, and of producing quality leaders for domestic social development.

In some cases differentiated treatment is not reflected in the creation of explicit categories. The
United Kingdom has a very hierarchical higher education system, having abolished differential treatment
of universities and polytechnics in 1992. Japan also experienced the upgrading of polytechnics by
integrating them into the university sector in 1949. However, while equal legal status has been assured to
institutions of different origins, hierarchical financial differences have continued to be the reality in these
two countries.

It is not clear that such sponsored development of a limited number of universities is actually
the most efficient approach to enhancing research quality or national development. Similar to the impact
of the BK21 scheme in Korea, dispute among researchers was widespread when the Japanese
government endeavoured to select around 30 top universities.

In order to provide sustainable incentives, foster accountability and promote competition
among institutions, national policies must aim for the enrichment of flagship universities while
continuing to support the knowledge infrastructure for “ordinary” ones. This article analyses Japanese

“World-Class Universities” policies from two perspectives, namely, those of researchers and of the

national government. This topic will be treated as an issue facing most of the OECD countries

History of Trials with Differential Treatment

The main structure of the current higher education system in Japan was established in 1949
with the upgrading of various types of higher and postsecondary institutions into the university system.
At this time, all universities received equal status under the law. However, the financial treatment of
these institutions by the national government remained unequal between former  “imperial” universities
and other national institutions, as well as between national, public and private universities. The reasons
for this are three-fold.

First, the organisational structure of faculty remained different between former imperial
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universities and others. Until quite recently, basic governmental grants to the national universities were
distributed according to the number of academic staff and students. However, the unit-fund per faculty
remained differentiated between former imperial universities and others. This differentiation officially
derives from differences in the organisational structures of respective chair systems. The traditional chair
system of the former imperial universities maintained its German-style structure: a research unit
consisting of a chair professor, associate professor(s), research associate(s) and graduate students
(Ogawa, 2002). On the other hand, new universities assumed a much flatter, “departmentsubject” system,
with several research staff covering several subjects within a department. This difference in organisation
functioned to distinguish the older, research-oriented universities from newer, education-oriented ones.
However, faculty members of new universities have also gradually assumed an orientation to research as
a result of academic-drift.

Second, postgraduate education has also served as a factor in differential financial allocation
between older institutions and newer institutions. Hamanaka’s (2002) analysis of the development of
post-graduate education following World War 11 showed that older universities tend to have a greater
number of doctoral programmes and larger postgraduate student enrolments. For a university to have a
graduate programme also serves as an advantage in financial allocation. Without specific official reason,
national policies for the establishment of postgraduate education programmes are also significantly
related to differences in historical origin.

Third, university reform since the early 1990s also reinforced the differentiation between older
and newer institutions. Under the chair system of Japanese national universities, faculty members
traditionally belong to undergraduate programmes. However, when the School of Law of the University
of Tokyo moved all its faculty members to the graduate level, its annual basic budget increased by 25 per
cent. Following this example, other faculties of the University of Tokyo and other leading universities
implemented the same reorganisation for upgrading. A university can interpret an upgrade approval as a
sign of having been recognized as a research-oriented institution. The ministry of Education (MEXT)
was very cautious in approving this reorganisation for expanding into non-elite universities; as a result,
only a limited number of institutions were successful in implementing this reorganisation.
Simultaneously, as many institutions were in the process of expansion, the government ceased admitting
budget increases based on this reorganisation. This further results in differentiated financial treatment

between the oldest universities and others.

Competition-Based Project Funds

In addition to systemic financial differentiation, the government provides competition-based
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project funds. Asonuma (2002) pointed out that budgeting related to research activities continued to
increase throughout the 1990s. Project funds related to research are officially open to all individuals and
institutions. Older research-oriented universities, however, tend to be at an advantage because of their
prestige, size, and rich human resources for research.

The budget for governmental Grants-in-Aid for Scientific Research increased dramatically
during the 1990s, becoming nearly equivalent to the total budget of formula-based research funds for
faculty. The ranking of the amount of Grants-in-Aid among 669 universities (99 national, 74 local public
and 496 private) in 2001 reveals that the top seven positions are virtually monopolised by
former-imperial universities, followed by other prestigious national universities with long histories.
Private institutions are also ranked basically by historical order. For example, Keio University, the oldest
private university is ranked number 15, and Waseda University, the second oldest ranked number 20
(‘Daigaku Ranking’, 2002).

Asonuma (2002) also observed that new types of budgetary and research funds were
established during the 1990s, strengthening competition for funds among national universities. Since the
1970s, private institutions have also received formula based government aid for operation. In the 1990s,

the share of project funds to the private sector also increased substantially.

Differentiated Financial Allocation

Financial allocation among institutions is currently significantly diversified. The Asahi
Newspaper’s (2002) ranking of the total expenditure for national universities based on MEXT data
suggests that, the top seven positions were again monopolised by the former seven imperial universities
(admitting that these seven are the largest universities in terms of student and staff numbers). The
structure of financial allocation is also different among academic fields. Figures 1 through 5 reveal the
current-fund expenditure per student according to academic field. In engineering and natural sciences,
the hierarchical structure of financial allocation in terms of the share of graduate students is clearly

evident, while the relation is not always readily discerned for other fields.

1 For technical reasons, the university in the top-left column should be regarded as an exception, because it
does not include students in the first and second years.
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Figure3 Current—fund expenditure per student and the percentage of
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Figure4 Current—fund expenditure per student and the percentage of
graduate students —Medical sciences—
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Figured Current—fund expenditure per student and the percentage of

® graduate students -—natural sciences—
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The Toyama Plan and Top 30 Scheme

While the preceding discussion showed that the Japanese higher education system has given
special financial treatment to its leading universities, global trends of competition in the field of research
and development also serve to strengthen this tendency.

As a part of a drastic reformation by the Koizumi cabinet, the “Toyama Plan”, named for the
minister of Education, called for the restructuring of the national university system in June 2001 (Box 1).
In its plan to introduce the principle of competition through a third-party (external) evaluation system,
MEXT clarified its intention to differentiate financial allocation based on evaluation results. Also
revealed was the idea to foster the progress of the “Top 30” universities towards leading global
standards. This should be understood as an attempt by MEXT to draw additional resources from the
Ministry of Finance by becoming part of the Koizumi cabinet’s public services restructuring plan.
However, this plan provoked controversy among stakeholders in higher education for several reasons.

First, the MEXT initiative was interpreted as an effort to create an official category of research
universities in Japan. As already mentioned, the Japanese university system does not make an official
distinction between “research” and “education” universities. A categorisation once proposed by an
advisory council to the ministry of Education in 1971 was not realised because of strong resistance by

the universities. At the same time, there has always been a strong preference to establish a special
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category of research universities among top researchers and opinion leaders in the fields of natural
sciences and engineering. This group, being faced with increasingly severe global research competition,
feels that egalitarian treatment among universities and research units is disadvantageous as a national
strategy.

Second, the idea of the chair system and relatively weak power of institutional managers based
on the German-model tradition stimulated an increase in research activities among academic staff,
especially in the national sector. Arimoto (1996) indicated that academic staffs of universities in Japan
have a strong orientation to research rather than instruction. This tendency provides a competitive
atmosphere in an academic community relatively isolated due to language barrier; it is not easy for
Japanese universities to attract top researchers from all over the world, even with attractive salary offers.
It is therefore crucial to support a critical mass of researchers, so as to assure competitive selection
within a domestic academic community.

Third, under the current system, top research universities receive more funding partly from
advantageous budgeting, and partly from competitive project funds. There is a strong argument that the
financing of higher education in Japan is already highly competitive enough. Introducing “fostering
funds” to a limited number of institutions may disturb this competitive structure by working to
disadvantage researchers at non-leading institutions.

Fourth, the MEXT scheme targeted not only national institutions, but also local-public and
private institutions. This represents a drastic policy change, in that Japan’s science policy has always had
a tendency to ignore the private sector. At the same time, this can be regarded as pushing private
institutions into competition with national ones in research performance. This may stimulate a sense of
“unequal” financial treatment of the private sector, because private institutions rely mainly on tuition
fees for revenue, and are clearly disadvantaged in fields requiring expensive facilities or equipment.

The last and most important dispute concerned the issue of who identifies “top” institutions,
and how. It was apparently the government that took the initiative, with a committee of the Cabinet
approving the basic idea of this scheme before consulting universities. Meanwhile, the Ministry had no
intention to select top institutions without establishing a selection committee of peers and experts.

In order to develop a basic outline of this scheme, MEXT organised special meetings among
four institutions related to evaluation and financial allocation, namely, the Japan Science Promotion
Society (JSPS; a research council), the National Institution for Academic Degrees (NIAD; a university
evaluation agency), the Japan University Accreditation Association (JUAA; an institutional accreditation
agency), and the Promotion and Mutual Aid Corporation for Private Schools of Japan (PMACPJ; a

public corporation for aiding private institutions). However, the general attitudes of these institutions
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reflected a general caution and reluctance to take the initiative in discussions.

Box 1. Guideline for Restructuring the (National) University System

(MEXT: June, 2001)

The Reorganisation and Integration of National Universities

Reorganisation and integration based on the assessment of institutions and fields
Downsizing and reorganisation (e.g., teacher training programs)

Integration (e.g., colleges with a single faculty such as medical schools)

Reorganisation and/or integration among schools and institutions in different prefectures

Revitalisation through Scrap and Build

Introduction of Private Sector Managerial Methods to the National Universities

Recruiting external experts to university boards and administration

The creation of flexible and strategic operation of universities through the clarification of management
responsibilities

Introduction of new personnel systems based on merit and performance

Introduction of financial independence through the separation or detachment of certain national

university functions (affiliated schools, business schools, etc.).

Early transformation to the new ““National University Corporation”

Introduction of the Principle of Competition by Third-party (external) Evaluation
Introduction of third-party evaluation system involving experts and outsiders
Utilisation of National Institution for Academic Degrees (NIAD)

Fully publish and make freely available to stakeholders the results of evaluation
Differentiate financial allocation based evaluation results

Increasing competitive funding among national, local public and private institutions

Foster “Top 30’ University towards global top standards
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Title and Usage of Performance Indicators

Since the beginning of the development of this scheme, MEXT has been highly interested in
using a set of “objective” performance indicators for the selection process. However, MEXT was faced
with strong opposition from experts in higher education. At the same time, many research oriented
institutions rushed to collect possible data for performance measurement, partly as a defence against this
scheme, and partly for other reasons such as obtaining information for strategic institutional management,
for controlling staff members, or merely for showing off the power of university president offices against
faculty members. This placed a heavy burden especially upon senior staff members to make lists of
publications, citations, research grants, and so on, sometimes from the beginning of their research
careers. Ultimately, MEXT abandoned the idea of applying indicators mechanically in the selection
process, placing greater emphasis on “subjective” decision-making by the selection committee as peer
evaluation. Instead, a set of recommended indicators was published as an *“example”, however
institutions are not obliged to adhere rigidly to these when defending their performance or excellence.

The disputes and criticisms of the “Top 30” Plan had a great influence on MEXT policy.
MEXT changed the title of the scheme to the “Centre of Excellence in the 21 Century” (COE21) scheme
after six months’ discussion, as well as it clarified that institutions were not to be to categorised or
ranked. The decision was also made that the JSPS (Research Council) would implement this scheme as a
policy for enhancing research activities rather than assessing university performance. By changing the
name of scheme, the image of MEXT’s intention was clarified as selecting research units and not
institutions; accordingly, it is not the research units, but the institutions that submit to this scheme. From
the beginning, the plan specified that 9 fields of research units be assessed: 1) life sciences; 2) medical
sciences; 3) chemistry and material sciences; 4) mathematics, physics and earth sciences; 5) information,
electricity and electron; 6) mechanical science, civil engineering, architecture and other engineering; 7)
humanities; 8) social sciences; 9) inter-discipline and new-fields. This scheme can be understood as a
tool to strengthen the power of university presidents, because they decide priority among the proposals
of different research units. Selected research units will receive 100 million to JPY 500 million per year
for five years. While the amount of the fund itself is not significantly large, this authorisation will make
it easier for these units to attract other funds.

The COE21 scheme can be regarded as a trial in performance funding. In previous years, the
government and its committee had decided financial allocation based on annual budgetary plans
submitted by universities, or in negotiation with the universities. Historical factors had a substantial
influence in establishing priority for these plans, in the absence of explicit indicators for striking a

balance in the hierarchical structure.
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Box 2. Performance Indicators for Selecting COE21 Research Units

Excellent researchers related to the field and their contribution

- facts that show recognition and approval in foreign countries

- fellow, honorary memberships in academic societies in Japan and internationally
The publication of research outcomes and standards

- publication in journals of highly esteem

- degree of citation

- patents, their usage and implementation

- organisation of international conferences

Mobility of academic staff

- post-doctoral fellows

- visiting researchers from abroad

- academic staff with foreign research experience

Postgraduate education

- presentation in academic society by postgraduate students

- activities of graduates in society

- characteristic educational methods for fostering excellent human resources
Linkage with industry and local governments; international network

- contract research, donations, etc.

- recruitment of academic staff from industry

- contribution to policy development in local communities

- international linkages in education and research

Institutional management and conditions for education

- implementation or external assessment

- conditions for research and education (libraries, ICT, facilities and equipments)
Others

- classes in English

- Ph.D holders among academic staff

- donations from graduates

- system of class evaluation by students

- international staff members

- movement or promotion to other universities
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There are two main reasons that the ministry opted to continue using “objective” performance
indicators. First, the government is not the only user of performance measurement; industry, society, and
university managers also demand a convenient way of performance measurement. Nowadays, ministries
as well as universities are required to demonstrate their accountability through assessment and
evaluation. Indicators of university performance will also give the government a tool for enhancing the
transparency of their policy implementation. Second, financial allocation based on performance is a very
effective means for stimulating university activities. Similarly, performance measurement can be utilised
as a tool to control universities, in that those outside of the academic community, including the staff of
MEXT, can speak to the clarified orientation and achievement of university goals expressed in the form
of indicators.

However, it is not clear that the proposed set of indicators is actually viable for estimating the
future success of research units (Cave et al., 1997). Many countries have already experienced that
indicators tend to lead to meaningless institutional efforts to increase “scores” rather than real
performance. Researchers furthermore tend to believe that top research activities are too complex to be
readily indicated, and therefore near impossible to explain in an easily understandable way to lay-people.
However, it is also true that the number of researchers who rely on indicators for assessing the academic
standards of others is increasing. Moreover, the attitudes of researchers towards indicators such as
citation and impact factors are quite different among fields. Presidents and managers of other institutions
find indicators to be convenient tools, because it is difficult even for those among the academia to
understand the performance of unfamiliar academic fields.

In October 2002, the results of the COE21 selection were published. The Yomiuri Newspaper
(3 October 2002) presented a league table of institutions classified according to the number of selected
research units (see Table 1). The JSPS selected 113 research units of 50 universities (31 national, 4 local
public and 15 private) out of 686 institutions (99 national, 75 local public and 512 private). The
University of Tokyo and Kyoto University share the top rank (11 units). The top 10 rankings consist of
seven former imperial universities; the two best-known private universities (Keio and Waseda) share the

same number (5 units), and the top engineering university (Tokyo Institute of Technology), 4 units.
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Table 1. League Table based on the Number of COE21 Research Units

11 | Tokyo, Kyoto

Nagoya, Osaka

Tohoku, Keio, Waseda

Hokkaido, Tokyo Institute of Technology, Kyushu

Tsukuba, Ritsumeikan

N | W |~ |0

Tokyo Agriculture and Technology, Tokyo Foreign Studies, Yokohama, Toyohashi, Nara

Institute of Science and Technology, Hiroshima

1 | Obihiro, Akita, Gunma, Ocha, Nagaoka, Shinshu, Nagoya Institute of Technology, Gifu,
Kanazawa, Kobe, Tottori, Ehime, Saga, Nagasaki, Kumamoto, Miyazaki Med., Shizuoka

(Prefecture), Osaka (Prefecture), Osaka-city, Himeji (Prefecture), Aoyama, Kitazato,

Kokugakuin, Sophia, Tamagawa, Chuo, Tokai, Nippon, Hosei, Aichi, Meijo, Kinki

Underlined are former Imperial universities; italicised are private universities.

Source: Yomiuri Newspaper (3 October, 2002).

The results have been received with both praise and strong criticism. While some experts argue
that the results fit well to the actual academic performance of prospective institutions in principle, others
claim that the performances of top national research universities are underestimated compared with those
of private and less-prestigious public institutions. The perceived dominance of elder academic bosses
was criticised, as was the objectivity of the selection criteria. Some journalists pointed out that the top
national universities do not perform well in light of the highly concentrated investment of research funds.
Yet others criticised the peer review selection system as even deceptive. One can therefore see that this
ranking did not significantly change the public’s image of university hierarchy from past, widely held
impressions. The system did not change the share of investment in research between the public and
private sectors. In short, the belief in academics in the peer review system faced severe doubts both
inside and outside academia.

However, the results can be understood as a sound representation of both a good incentive for
less prestigious universities and a justification of the stability of top research-oriented universities. The
selection committee of the JSPS stressed that they are trying to identify research units with high potential,
and published a list of the reasons for selection after receiving criticism on the transparency of the

selection process.
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Discussion: Same Bed, Different Dreams

The process of introducing the new scheme for developing world-class universities revealed
that government and universities are differently motivated. There are two issues to be considered.

First, the ideal image of balance in financial allocation among different fields and institutions
varies among different types of stakeholders. Attempts to clarify definitions for the mechanisms of
financial allocation based on performance would result in endless debate over different images of
“well-balanced” allocation. A thorough consideration of respective histories, or unexplained

“subjective” factors, is necessary for making final decisions in order to satisfy the various stakeholders
within and outside of the academic world.

Second, there is no clear answer on how to develop world-class universities, or how to
enhance the quality of research for global competitiveness. Of course, national support is a critical factor.
At the same time, many universities believe that autonomous management is also important. Without an
official category for flagship universities, the
government needs to invent tools for differentiated financial allocation which are justifiable to both
universities and society. Performance funding should be a convenient tool for government, as the easiest
way to demonstrate accountability to society.

Indicators are inherently imperfect, and therefore cannot satisfy everyone. They will also
increase the cost of evaluation, especially for top researchers whose valuable time ought not be unduly
consumed by the preparation of documents for funding. On the other hand, the peer review system does
not appear to be successful for gaining trust and support from outside the academic community. While
high degrees of transparency and objectivity are requested, in practice they are impossible.

Nevertheless, top researchers tend to support performance based funding, out of confidence
that they can “win the game”. However, various kinds of new trials are important to discover new factors
that may strengthen the competitiveness of national research activities in the global academic market.
Although performance funding is not an optimum method to determine financial allocation, researchers,
institutional managers and government administrators are working together to *visualise” their
performance and “optimise” financial investment to foster the creation of “world class” universities. This

situation finds them, as old Chinese proverb says, “in the same bed with different dreams”.
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