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MEEREEL - £ —EfRRE ERW T BRI
HYBLEEER ~ LB EF#E - B E T
75 SERE A AE4E JT AV EAE - WL T DARR BRI
ERF I B LB G2 Rt fml Y — (I

Rt - TSR 22+ 7y £ S EE A
Fe w2 k2 (Leydesdorff, 2013; Lucio-
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Arias & Leydesdorff, 2009) » 4347 A KEE
TR YL AH B ER T B 7S - (BT S lm Bk
5 0 1% Umea University (Persson, 2013) »
Z [ Drexel University (C. M. Chen, 2013)#1
Indiana University (Linnemeier & Polley, 2013;
Network Workbench [NWB], 2013) » faf [
University of Amsterdam (Leydesdorff)f1Leiden
University (Van Eck & Waltman, 2013) > d1[s
R TREZ(FIAIRE > 2008) » LUK FRIE
R B b 7t b C A B AE $E R 2R ST & B R
Sz TR R BRI ) 2 &Y
(R BRI - 2013) » HIEHERAGH
SRR ZE Sl < WERL A1 7 M (4% B R <A
13 R ARES P DA R E i) % - DIATREE
TR BB N RE R sEstE - (R
BEHIAE S HUS 2 e St - M e &S

PSR  ERBEH AR RS R
KB ERRER - (f2E8E KA
Feeis B AR E  fEhE g

RIFE BB Bl YN EAF IR 95 T - TROHIEE R 4H
BN RREL SN - FUELTE VI ERIZ A -

SRR - AR EE - Ax hERBE
g N BE5 G HIHsE I 1A - R AT {E 22
TR 2 5 SR BB ST e Ui 3

— AR ST IS [T G R TS L8
SRl T « BERURE R ~ IR IS PR
FEIT A5 DR ~ R K7 B AR A B (R B P
FIEFT 2 TT o TR REEE 2R (MeCain, 1990) -
PRI - AR AT [FEFERY - JTre B %)
A5 COREE MR ESME) I EEHE
B 2SRRI BRI L Tl
BRI S IRIBRFSAVARE > TR e — e Ay B
fERAE - Pricelf i Hhag R AR LL40- 507 &L 1
5 RSO R ARRE » (A B B HERE(ET 5E<H
Ik TE TR BB % - 2008 : Price, 1965) °
RIE > ARG MU B R SRt —
HiE > FECE S E [AH [F] R A SE R B E

B o &R 2O B HE P A PR (B R 50 =
50 » FFJE T PriceflyZEs% -

BERN > RHESRY L3S [ FEfHEE - £
WhiteEZGriffith (1981) ~ McCain (1990)2L %
WhiteEiMcCain (1998)%E 21 PearsonfH {4
B R 5% - PearsonANE 2 & I
B 2 RIS MHRAME - DAEPAL S8 [HRY
FEUME » TR St 5 [0 o B A A 2 BRI
E 2 ° {HZ » Ahlgren, JarnevingEHRousseau
(2003)EALeydesdorff (2005)%f A Fij it 7120 B2
HHEE U iR Ry Pearson fH BE A SRR |
HARENEE - White (2003)EiBensman
(2004) HIJ 745 DLPearsonfH BE (A F F 4z 5 |
ERPN o RS o | A 2 11 R 6 rdant
HEE I R - SR e s [ M AV B RG
AR5 [+ T SRR & 2 TR A
M o R R 3R 5 [ AR B 5L Sy Pearson
FERAHEOER E o o HHAER TIEREE
47T (cluster analysis)fV$s5 | 2 4h » A ATH
FriE e 5 [ SOREUER AL 5 [ SRE AR B By
FEREAISCRR G | R M A [ 2 e A A 22 TRk 52
2 DR A AT R4S AR R
55 (White & McCain, 1998) -

(DT EREDNT

1EJE FH % % & i st £ fif (multivariate
statistical technique)/ > H7 4B B IR 4ERE - —f%
W DURZ 47 M (factor analysis) ~ BT F1Z%
5] & & (MultiDimensional Scaling, MDS)Z§
el - THRZEST ) BOERRHMER
GEREL S LB 22 ME - R I bE & V)
HY %8 2R B ARl — 2 JRRI DAY 2§
(EESEw IS N i N e o |
SRV B 4SS - FIRME T BB
RAGAERE - ZF|E 548 (summarization) H1E
4k (data reduction)IfjfE » fERE & B S
STEHTEE o TEEESNT ) (VEARIIRERR
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B EEEVEE KR — A B DR
AR - PR E— B E4E - DR
BEGT 1 F Ry o SRS - AR EEEE AT - A
DA - A& EH R IT A ERK
R ZEE (FEIES - 2005) o B SCRR L #E
STy AR B i B b s s 8 H - T
TRy — P atamie & - R R LRI
FHESERR DA ERH A E R HEE
&t RS H AR IE Z o SRR (R0 Rg - 2002
Andrews, 2003) - [£4) » EggheBdlRousseau
(1990) 5t » HR KR EEET B2 3 T EA N 2R
IR E R A& S EEH - AT LIRS
LB ~ B2 (invisible college) ~ SLHRA
i BREE B M~ S—(E R RN A [F 22
FFRE Y F S E2 AT EF A B H 73 M5 IR 5 e mT
Ho TR E AR RS [ AERE - HEHPY
FEI BT 52 R A i B A 52 70 R Y 25 165
(Andrews; Chen, McCain, White, & Lin, 2006) °
R - AW E R ZE 2 IR E R
R aE R o B R Y R 0T o B2k
LT > DUE AR5 5 i R JjEis A (varimax
rotation) - &L FEE gl AR v] (EEL N A =4
BV BE TSR B B AR M E R RS
BRI - BT an AR (BRIE T
2005 ; Hair, Black, Babin, & Anderson, 2009) ©
AT IR 7 M 8L E et o A A 5% (E R TR /Y
BRG] - Bl - AR RSB RS,
AiE) o BE O B R A S B I [F A
TTHIR/AN S ERR G AT AE DL R R
[m] o HX - RESITEREIVVEAER @
JREBHRETY © ERliln o Al 24—
&H k77 (component) » 3 AT AE M iR 5 S BTy
BEY - B WESNT RE RS HBLH
BEILE AR Tk i RIE R
HERBERMFRAEN - U - AR
U A R RS Ry o3 i Al
GBI - B0 RS ATREFE

A BEE N R an A B ARRE T R i Al
AR - FN - HET 2R E 80w
e FELGERE M S FIAVES R 0 E R oM AlE
BHMEEAER A S) - SPEE BN R M T
fAMEEe (BRIE ) -

il " ZEERE ) Al At EEEEE R ED
HESMEER - DA R E A U 2B RHY
— M WA BB TR E R E AR
AR AR O B B R A U RV 4T & - IR
L RF S B BE G 70 IR S 201 R A A1
DAEBEF R L R A DB AR L B - AR DL
HIMEEF EEAE —E - Wi B G T A PR B R
A Hp AT TR BH L 3 AR R U R S
Hurfr izt s Kz - RIEEEEE S - BAES)
E(BRIET > 2005) = Y » A5 B 1EERE
SLAYFIREEE - DISE3i HORMERRAE ~ RIR&S
T~ HEEBNHRGR G - DR
BB A H 2 FIski — AR s E G E P
AT ST 2 RANE ST DA% 1 FE B S prég 8
HY B S [ 5 B2 Skt & 4 4% 73 AT UCINETHY
NetDraw ¢ Pajek #1648 %4 H A [El 55 fHE: »
SRR4EEE Bl RS ER T R DUE R SR I 2 [P
ELE 24 HAe DUEES 4R A7 W {8 8L
Z/0F—E D EaYES AL AR R 4
T2 - BASRISLERIR E R ATEEE » t
REBSLARM A LEEZBMESLEE - &
£ ~ BIEREAfTH (L (Crane, 1972; White &
McCain, 1998) -

L > ARBFZE K White B2 Griffith
(1981) ~ McCain (1990) ]/ Kz WhiteEiMcCain
(1998) Vs - JEFHRZE 3 ~ BEEE M
45 & NetDraw [z Pajek# G 5 H SLICRE = H 4
(centrality)F14g %4 HH SLIC R & 4945 [E 5% -
DU 22 SLE2 T AH BR AT 52 A1 95 Se bm HY A% L
SCRR o & R MR R A R[S B R Y B SR T
#h(pivotal point » B[IfE#HETRL) - 21h g4k
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B2EW TG BREE D NEE N
& o — A ERE T E DUE B MR R R T A
G AP B E KRR BT
TR AR Ry 5 SEIBR R 38 3 Fe2 A A2 v R R RS B
SEAE A RE S BT 7 i (B RIDR S > 2008
C. M. Chen, 2006) - {E5I%HEmEIRE - B
SRETRL A BN B HAE
BRI SH —REERE 0 BIRHNEARHE
i BB T Y SCRR o BRG] AR =R
RS FRIEEK - U Z R G E Y] ~ 2
e SR PN A 25 e A 7T S lm Y 22
I BR(Borgatti, Everett, & Freeman, 2002) »
{EL 18 5 [ 45 2 B J v M T 3 R A R R Y
TEFHRE(C. M. Chen, 2012) - /&A=
P RS T M (degree centrality) ~ %
#TJE M (closeness centrality )10 1) & o4
(betweenness centrality) o F2 & & o4 3= 254k
FAZRET BB B B H A B R RE AR S - e —
7 B 7 40 4% By 25 1Y EL At TR A TR B
HHPAMZEIE RN 8t - BT
e v B R AR SRR L 5 [ 4948 | B AT &%
Ladm SRRl T AR & ET R AR 4845
TEHENE SRR BT E TR S LA B
It T 25 A UL (R AR Y BRI s I S ok B T L
FEFE B A 67 Rl A AT = Il A B PR R LS
B 5 o e & B R A 1 At T RG
Z MBS ERVEE ST - HAL B R it A
B E A R st o A Y SCRR R S
v T e B SRR S R B O B Y 2 7 BE T (2
HH > 2009 5 ZEZ{E > 2010 ; Degenne & Forse,
1999) - AWHFEE U FHAVER R J& A E R
i 55 6 s R A B K NS A
—AERHRA R &M EFEHE DN
I > B DUEESE R ECERY 60000 EAY(E -
DL 8 AR RS 70 A B B 25 5 HY E jE (Haair et
al., 2009) - WhiteEGriffith (1981) 5&zM cCain
(1990)F7R » HERFHRZE AT AN EE R 700

Bf - A REWR B EAEENEET R AR
% JJ(White & McCain, 1998) - [K[i: » AHHFZE
EIIRZE ST ERE AR ZREARE - M
> 650 ~ > .750 ~ > 850 R [ANHRZ A EE
b - E o0 A [EIRE B SRR e 5 (B P - DAL
ZZ ST 95 SH I8k 7] BE T2 A [F] AY 35 R # 35
fa U T SR TR B E R R R S T Y
e 3 > {5 5 SRR 2 [ Y A S B RS R SRR
REA AR SIS DU BT 3R - BN R A
EVEETLR R KB L IGEREB A B - I
S RERAREE—EFR % BN E -
MHEAMERVIEERE - RE & & IS EHRN
ZZRNENERHEUEZER AR - Wk
J& Ry [E— R ZA AR - RERZE
HIP - W4 ~ FPE S > s —E e R
ZARMEBNEEORH K2 » AIFRREHG
AEY] > [FEME(Hair et al.) « AEHFEEE AT
WFEERE T - AR R A e S 8
HIRA &I 3R 2 A = S AR IEE -

= EFEEE

ik FHEREA - AT P AR A2 2L 5
I3 R =(EPE L o B —PEEL ST 394 SRt T
RS AT BN —E AT FRRE
SAEE A SE RETIZ IR - DI
REGEAVIERER - L IBEREEARE > &
SIS0 x SOy 5 [ FEFH 5 HK - KIEEL
H A5 5 [ Pef S i B Pearson A BR (A 85 FE
Beki » 6 o B (5T FH Do et 5 [ S T 7 A e i
SURALARUEATRTRE © 55 =R ELRIDIR [E{E
HIR 2% & o] B 4G RIS LI 72 481 _E fy AIsRk e s
FOHI R AS IS RE SE R il - DAFIF8 B2 SLIf 9%
SHIRHY HIGR 4G R Lt s -

M~ 2T TR
AP AG ST TRAOT ¢ (—)
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RERIER 5 HEART =THEFE SR By ¢ B
P SE LR ~ E - NEBRIAITE - £
SIARE G » LR ERE SRS AR
EHAFISOR S [ R > HepZ - Z2RH
tg Y (communication 5 HEFZEE )R
HAE AR E RS E R B ERE R > M E A
B\ BB AN ROl T HA G B > IR R Bt
WE EI SR B B R e RS o R
3FT/R > SLEFEEIE F EZ SRR AR B =
BRI AREE » HRFIEE ~ FAF ~ FEEAI
ERE > AISERIATISUR > 15 REFEL
Bk > FoRSLiE P = 5 | AT SR - [
BE 0] DLREIR A 5 [ AR BRI EFE S
B o Hi o g5 AERE S 2UAE
SRR ZSLERAVER - MR~ &0 - &
MR AL 1T By > B IRFTEE 0T S LRIt B
BB S fEAYRA (% - /2 Boellstorff (2008)
FREMERE - MAMAZE I AESLAE
NIEBEE  (HIEH5 [ R E S
LA R A BT e A

RIS - SLEFFTRE 5 1 & DAE 3
BRALTE - BB BB B - BIERIEZ -
HEE . BB EZERE BER - fla
RREUR ¢ DA T R R R R SL
FIBEEL 57 (World of Warcraft) g fE L 244 [F]
HIFlF > FRHSLEA S E RS & RINERE
(Bainbridge, 2007) ; DL 7 [ #5575 4 5 (1 7%
(EverQuest) ~ BEERH FURISL » S5F pINAT4R
RS ERE SR A ESE - SLAEHA
DAlinden® 52 55 24 > FILA— & FER 0] DUEST
HHERHES > MALE THINemE s -
DLs2 2830 E {5 (Castronova, 2005) 5 ¥ » SL
NETFEBTHSEN  FRXGSHMEER
5008 FE N EMRE - (B E BT 2
[ > TAERIIREE 7 R 5 IR 815 Aok A st
fii(Hemp, 2006) « TEZE 7 A > B HEAI R
HENVE BIHE H SLIE B E R i AR

HEHAARPNBEET)  AmiGEE
R & BE {8 (Boulos, Hetherington, & Wheeler,
2007; Dickey, 2005) ; {F & EtintE hiabn s
e ~ BRI & F S = (EHRE R =R
T EHFAE I LS EFEATBIER
A [ (Warburton, 2009) ; feEERE
LG (A SL) Bl EL 2 14 Y FRE Bt 5 B B
PRAF 22 (Half Life) ¥ Ir o /A e HVEE RS
#)(Gee, 2003) » #IHMMORPGH #itz 43 L
BERE - W ET R - At - FA
175 ~ B ERITR A E BEREE YA
iy E S e T Ry R - T AR P
ZHE E /Y B 47 (Turkle, 1995; Yee, Bailenson,
Urbanek, Chang, & Merget, 2007) ©

(—) AT ER

HITSCROAR (T 2 40%3) -+ 1.2KRE MIS
Quarterly (MISQ)HE 44 » British Journal of
Educational Technology (BJET)H1Presence?
328 > Computers & Education (C&E) ~ Cyber
Psychology & Behavior (CP&B) ~ Distance
Education (DE) ~ Journal of Marketing (JM)F1
Journal of Medical Internet Research (JMIR)#%
2% HErF®B 1% 2. 20EMISQAVHATI L
B DFE IR E BB RE  BEAIE
BEFLEL - peEEILR  BIETEAE NS HHE
W92 ; PresenceEBEBEISRIE  C&KEEEE
SRR ~ ZOEBAFIT 0 CP&BEELH
£ DEEAAF BB FZ - IMELEREHE
BLECR 5 IMIREEAEORERHERELAR 7 ~ B 225N
B 3 SUBBI B B B E R AR B YRR
ER B AR A = AR 2 S P R £2(Stanford
University) ~ #0725 K2 (Miami University)
FE KB (Maryland University)f15E {5 68 A
EZ(Vanderbilt University) ; 4.3k H AT H
HATE 198 14 F20094 2 fiff fie & B8 AU 95 Ik
T ESEBLER - B ETE - EREE
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—ERZE » FEERNIEIED A %)
{EFEFEUE KA 1.000B1F A 2/ ME T EFE
Z > HIEE/N1.000 » AIEZIRZRATREfRERE
BARSILBH I PHERED > BERAK
(BRIEZE ; Hair et al.; Kaiser) o CIiff (1988) )7 &t



346 JrEEAR ERER

74 . BRDOITHE RS
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FEITTE  FRANEREUE AR 1.0002
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Warburton, 2009 852 Yee, 2006, V1 .869  Bartle, 2003 851
Yellowlees & Cook, 2006 778  Stephenson, 1992 869  Davis, 1989 841
De Lucia et al., 2009 776  Yee, 2006, V9 .809  Venkatesh et al., 2003 789
Brown et al., 1989 775 Yee & Bailenson, 2007, V33~ .550  Jennings & Collins, 2007 .639
Edirisingha et al., 2009 .698  Hemp, 2006 516
Yee et al., 2007, V10 633
Childress & Braswell, 2006 .596
Jarmon et al., 2009 .590
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RSB AN E B RE DR 737
Peterson, 2006 .898  Novak et al., 2000 .853 Turkle, 1995 811
Kolb, 1984 .889  Shortet al., 1976 .804  Yee, 2006, V15 722
Lave & Wenger, 1991 753  Hoffman & Novak, 1996 706 Gee, 2003 652
Witmer & Singer, 1998 .682  Daft & Lengel, 1986 633 Hine, 2000 616
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Abstract

Second Life (SL) has been considered to be the digital learning platform promoting a
variety of disciplines to enhance learning and led to an increasing number of research studies. The
knowledge structure and development trend of SL studies are worth being investigated through
the research literature review to make better use of SL. Thus, this study employed quantitative
bibliometric citation analysis, literature co-citation analysis and literature social network analysis
to analyze the SL journal articles published between 2006 and 2012 and included in the WoS
database. A total of 394 articles and 13,315 documents cited in those articles were explored.
The results are as follows: (1) The knowledge structure of the SL studies focuses on business
and economics, education and educational research, computer science, psychology, information
science and library science; (2) The SL research literatures are mainly from universities in the
United States and the United Kingdom; (3) The first three research clusters of SL studies are
“3D trends in education,” “incarnation of the players’ behavior change” and “the theory of
virtual environment applications;” (4) The SL research literature co-cited map indicates balanced
dispersion phenomenon and implies that the research field of SL has not formed its own unique
core cluster yet.

Key words: Bibliometrics, Co-Citation Analysis, Knowledge Map, Second Life, Digital
Learning
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