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Abstract

Lurking is a common behavior in the network community, and lurkers often take
the majority in the network community. They often get more from the community, but
give less to it. To the whole community, although it doesn’t do any harm, the
contribution they make to the network community is so limited, which can’t help the
development and growth of the entire community. Therefore, it is quite crucial for the
development of the network community about how to motivate the lurkers to
participate in the interactive discussion and contribute to the community actively.
Especially in the digital learning environment, it should actively develop the strategies
to motivate the lurkers effectively, so as to promote the willingness of the lurkers to
participate in the interactive discussion of the community more actively. In this way;, it
can improve the driving force of the cooperative learning in the community. It
deserves deep exploration about whether it can help to motivate the lurkers to present
more active behaviors in the interaction by making them feel important to participate
in the community interaction and improving their social awareness.

Therefore, based on the purpose of improving the social awareness of the lurkers,
this study develops the motivation mechanism of “social interaction ranking” and ”
learning partner recommendation” in the learning-oriented environment to explore
the effects of motivating the lurkers in the community interaction, such as “the
number and content levels of the articles posted in the forum and bulletin board”,
“writing effects of the four-stage problem-based learning and reading”, as well as the
“network density”, “network diameter” and “concentration” in the learning
community. Besides, it also discusses whether the basic personality is correlated to
the effect of motivating the Ilurkers, including “introversion-extraversion”,

“interpersonal problems- interpersonal harmony”, “sense of persecution- sense of



trust”, so as to further summarize the concrete and effective strategies of motivating
the lurkers.

The study results show the problem-based learning platform with the motivation
mechanism of “social interaction ranking” and ” learning partner recommendation”
show positive and significant benefits to improve the social discussion interaction and
learning effect. Moreover, the motivation mechanism system is proven to motivate the
lurkers and reduce the lurking situation effectively, and the practice of the motivation
mechanism system has positive effect on the cohesion of the whole learning

community.

Key words: problem-based learning, social interaction ranking, learning partner

recommendation, motivation mechanism, lurker
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"R rEFCIZE fE o Nonnecke % 4 (2004) RIEGRACR & 3734 Bk > &

-

REKFrRAESpPESf 2 v Bk RLgF LR NARRE
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Fiv g i ;%ﬁfk—*ﬁz,g\;%fﬂﬁé F i4d ‘;E/‘Jw B %% o Mason (1999) %= 3 3 G &t
S R LRI - L S R e P R SR Tl PO 3 gL
Moo € BRP R A BN S RHM Y h B HAAEF §EG §etao

B A AR K f o Katz (1998) 3 Mgk & £ § 107 #5771 dp 038 ok
THFRFLRL N EHGRG ¢ 74 ER AR R T B E

FERLOTFRIFVE LE ¢ 2 5 B A LfELDE F]#2 2 - McDonald
(2003):};] ﬂiﬁfk—‘ﬁu EEAFZORE ) FPF 5 L AT EER TS L e
KEY > ¥V EEF TR A2 BT kg7 o Nonnecke %« (2004) 4

MAPFOTIRREY R F G H ARG e BKF A RANELARS Mo BE

AHERrA 2 2BFR g Fatskpby R kF TR LT £a8 L
s HTE A FRTIEA G A o

e aEgm o R F - KA R e PR F RS RE T oo B A
T bBEF Y RE Y BEE G R R A FE T by g
VBRI REEKFHLAES A DR R FlL4Ba @ 2 BKREF 0 L55
g T AFMAILTIp L DT oE RERFREEIIA L FEAFET D

T A RRBELEARIFH OB B TS

S8 3 B ok b F A E B Y 5 M4 (Refaeli, 2004)- « #
Y A RRAFEY > R AR S R RTL  AF RN RER
ALY L TG FaE 90% % BE A 2 F ek 0 B 10%:h% | 5 AT R
ek BE fi?;dﬁ(Katz, 1998 ; Mason, 1999 ; Nonnecke & Preece, 2000) - Zhang %
Storck (2001) f_iF * F Rt R ehd B K f o Aok F AL B A e
oo e dARFAL S fe o 3 AR (2005) B IR 17 S BEIRILG RV R E OF

do e BT EARFAT G g w LRSI T \Fﬁ%‘\ximsn}iﬂ}gﬁ;}

Eoul

AR EEBY REEE YN ST

12



g 57~ phE B (2002) 9 4R BB S BB Y K AR

Y o fRehl 32 - )]*—EL% SHE Y G K (lurkers) » RRER T e 4
@7 S 3 #2343 - Nonnecke 2 Preece (2000) 4p 1Bk & e 4 fh 4
?fr,»;lra,w\}]\ o T LSBT MER ,ﬁ'dﬁ @’f‘ B R R e EY T
EHEAmIE PR REREY LG ALEY S WEEY AT LERA S
AT REIpAFE A RN PRI NG F AL BERE VAAHIC B2

£ % %4 - Nonnecke 2 Preece (2000) Rz 3 -k 8- i Bk B iz - 2
A%k (2005) » 4 Bk H B A G M A FAFES L > Lt a Bt 58 S o5k
A (2003) g e B FYALFE Lp Ra XL a LFREEL AR H

AL LERRES SRS TAE SR A S Ui SR R R

i

RS Y RERE  UAF LSBT FEFASEY (5 - 1998) -

FYFRIBRRET PR EEFY T o2 Rmigthz - > {AF 22
WEYFESEE M - AFR SEFREG DA AL LT 0 FHRG i
YT oy 2ppisd] o £ 0 FREGFT R R T ALK
PR AR E WL S B B R FR R T A A 2 Ao
-~ R 2 PER

#cB (Motivation) - 3@k p #7 < movere - # & & J&# (to move)» 314z
BAEE > AP EEE > KRR AP e E - PR T AN A (G
#1980) c e A - AP 4 R 0 2 AR ATRBE UG i p RRIT S P Ay
#1% p 2% & (Maslow, 1954 ; McClelland, 1961 ; Herzberg, 1968) - jc/- 2 - f6.v
TR B A AR P RS R S Y B 8 £ 9 P R ie(Vroom, 1964)

pE L BT P ARY 4 R 3 9 2 3 A g4 (Robbins, 1998)
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FORILG GV BT R A G 5 YRR ILE 2 oLy R I 0 1960 v R

AR 5 5 DRIk 0 1960 £ 1 18RI A RS R R (g
2001) o & #p cFipc T2k R BEBE R F F BT L o T g —F B A
TR E R RLEET B 2T A R R 0 Kast (1979) & Ak i3t
PGB R S Tl B T E RIS oW N F RS BRI
H T eI Aok 22 957 o A WP 0T

% 2-2 Ik /;rﬁu,.‘ié‘u

X3 iREH r %
IR L Maslow (1954) % A& =@ A AR IARE e B

= (Content Theory) Herzberg (1968) g %]+ =% AfFETFlER o FEN

i# McClelland (1961) = & ®m@% B AP &7 fo

Yl Alderfer (1969 ) ERG 2%
B A2IE 3 Vroom (1964) #p 3 12 % AT iE R AP T
(Process Theory) Adams (1965) = -T2 [ RENCIENG S SR

EE FENRA

; (7 5 AR i Az o

2 gun Skinner (1971) 3 5 2% GENGEY N LIRpE

- (Reinforcement KA 75 end 4t
Theory) P R

FE S b A -

TR kR AR

14



(=) MFREH
1~ % && %12% (Hierarchy of Need Theory)

Maslow (1954 ) 4% &1 7 R 123 BB eI Kk A 5 7 Bk = >
PHRIABFRFR2FROAEEFRCELFRE AR R Tl
TRETGF RMZA Ao Z AR EAEY TA o D AMERTE B
A EEFRBELT R LFHELETRIERZ 2B EFPRF kg &
LR S I rﬂ,;rﬁvrﬂ% °
2~ §F)3 32 % (Two Factors Theory)

Herzberg (1959) # I fEF]+ 323 > * A5 b — W 3% > # 1 o 25
}ﬁvﬁ [ ﬁ,}wﬁvﬂ% Herzberg (1959) = 3 B ILiE R B A ¥4 1 (F2 L &

i 3 kpp ’,}_é’;}ég\?i&}é ke R “g“lijra‘llifli\%\'—r\i/ﬁi’% ¥ %

(motivators) ; » §2& 1 (FTRE ~ A B GE A LT Sk % 0 AR
% (Hygiene Factors) 7 B > WHEB AR B (iR ,é—‘ﬁ v

RSB AT e AR A R TR e R i

Tligce st o
~ = % F32 3 (Three Needs Theory )
McClelland (1961) # 1 = F R3Lih > ~ % jede 48 Lin > fFap s b 1E3k
BY G oeiEs f]}u%’ F (Need for Achievement) - ﬁfﬁ“fg% Z - ( Need for Affiliatuon )
% 44 F & (Need for Power) = f8 & & e o> %1% > :,k,j% 5 R tdp EARARE A

151":’\';4":’\‘:‘]‘)5#%@5*%‘”7%*& ﬁﬁ}%ﬁﬁ 'é‘jﬁ _j_ﬂb"’b’l*’}\fzf" 5,5"”“?:11

ARG AR Y B RGR 2 AR A R L RA Y o F
BAHNIHZEG R YRR o R AR ES B e a Sk

PEYFEFER ALY FIREY FOBRH ARSI R S 32 e
P E w0 A i B Ik o
4 ~ ERG 2% (ERG Theory)

ERG 2% % d Alderfer (1969 ) 44+ Maslow 1% F & &2 4 03 & & = o

15



(24

¢ 3£ 4 5 % & (Existence,E )~ B 2% F (Relatedness,R) % = £ Z # (Growth,G)
S BF R AR KA R G BAFFI RO RT AR
BfRE AR A g hand Ko i Maslow chik ¢ 2 B & 3 R & & F Rip
B4 fop A B ey o 8 Maslow 3235 a0p ARG fo 7 Rk BIZHh
MR e L A A B AR R T RS ’ﬁfag v KT - BRE A B
1% F o ERG % ¥ B A RTE 4 FRE K s FAEB LA
TP L g3a RHE S K- Eag Kaois o

(Z ) EAREH
1~ #3123 (Expectancy Theory)

Vroom (1964) 325 BAEenE S (75 Ed S H A REFLRBFF 23 (7
ok BHAOELF R AFERSTEORE AR TS R AR

Frefis s o B AATAE A

T L P KD EFEE AFSFA D
o agwd i BEEadEf > 2 el d v Bl g I FEY S =
P g BAMRHELS R ESHTP R BT g ke ﬁ*‘u;ﬁ«’ o
2~ o3 (Equity Theory)

Adams (1965) M4t ¢ I E g ELL 47> u s B A € &0 p e 74~ (inputs)
& % 5 (outcomes) sk ko e L £ Y BB AR B LR OB R0 T E Aot
PeoBAE TG LENTRIEER YA REAFTHFEFERE B52 6 R
AEFF A kBB FlE A o dok BRI O cdRpOt i e i

LRI E G F Ak TEAL A ATR > pom ) ES R

o

FAFgaOFE LR FHREFRL FOLR - § 0 A F NIRRT 2R B

ERFIRS AR Eﬁlh&rﬁ?m%ﬁ
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(Z) #Hun2Hh

A I0 % L SKinnersnE ¥ IBA L kg o G AR AP A 7L AL E
d b d B N AR o MR T A S B RS T AR R )R faTEY
BHERHR T NERFLF LR L EAFA NPT O FHEHOLEBHE 5D B
KB EPFRED NELE P BE Tt REY X3 5 (Skinner,
1971) -

VUL E R EOR Y G P FRE o AR R WG EA LE TR ERG
WA AR T R M % 2 % RRABD L G BEFS KR 4%

>

o R 10 3 5k TR eh gk A A R njﬁd W RGP 5 0 DA A TlEHES

&

H

FE A3 YRR Aangiiolita) o AP AR Gm&f@v%ﬁ“é ER Y EREY
—%P\ ’&__/E’?f’l‘ é’—/;i—ﬁ;’ié@rﬂ%&gﬁkﬁgiﬁpllplﬁr%ﬁ\“X? 1:,\. ;:’lg IJ,;LZ,-},%,
Lyt P TR IR R 5T P R TR A S R TR B R

FV g ypin

SRR A 2 4 RS

:‘;srmw CRT A G LR ot bl 48 (Herzberg, 1959 5 Robbins,
1982) - # ¢ p t_ogf@,qjﬂ B A7 ELEH AL A *g[pfv A A R B ERaA
shigcfee > 303 G TG R R Alp v R R IRBLTIR S B A G A ik
B AR A2 (monetary) iBs {r 22 p4 A% 12 (nonmonetary) B > % i @ f (7 60
BIIA RN R i g TR A AT UL G AR TG AT

> Ingram 2 Skinner (1989) %= 3 4 > *F fjpfop LR A F L AR

FIb e s 17 Wa A2 0t o o« K A E P Rk o
(=) FRHl2 ek
1~ #p ¥ 32 345 (Expectancy Theory)

ARE R blgAeEE 47 (2004) #-Vroom# 4 d1 endlp IR A 0 i o 3R
SRR EY A4 1 ivs A ANEI T gF 2 S gl ¥ o ¥ (Expectancy )
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%Uﬁ%gvﬂ YA oaEES AT i 1 & (Instruments) &gy 4 hig & & app
FR 2B aiphit o H B (Valence) gk endp it A 2 £ & 3
514 ?, /?Fg?,:skﬁmleﬁhifprﬁg"]% ’jng zxis\,;rﬁv B EH2 i
FAeR2-1977 o« BA S # Y > B BBEABP U Z L1 nif Iy 4 (5
4025 2005) c AT RESEAVIFLHE VAL E PR LA E R TP L N RE
REREDB A A g P DB RS R AP Y (TR BALE Y

)L RTREEBAZREEN IS DY > a A2 AAEY B FF L

ERR T T
BBk | ¥4 L] ok e WP o BARHR
A
By 15 i

W21 #pa2amz il
FTAL KR D AF R E 5 Bg~ 3RH A7 (2004) T e BRI ORI 2

AR E Yy 51 (1) 61-78 ¢

2~ 5 iEmA

5 (trust) "jEAt € < #3235 (Social Exchange Theory) (Homas, 1958 ;
Blau, 1964 ) pigk@ k o Homans (1958) 3 2#At ¢ 4 Kehit & A 4 » Hp A
2 & £ 7] Skinner (1938) i@ & (7 5 1 K 0 A B A BE5HEREH 4
Wﬁ’ﬁ*%ﬂﬁﬁﬁ@ﬁ’%4ﬁﬁﬁgﬁiﬁ%&%oﬁw(wM)ﬁﬂﬁ
X

B

%2 3 e

E“”f

VR A s AN > W TAL ¢ 24 (social exchange) 2 i
A2 3% (economicexchange) > A HAL ¢ 23 & T2z | S A#H > FFH L ¢
MEMAENTAL D EARIERNEY TS  HGEYE FRAEI D
FIEEFZL 0 RIBA2ZEL G E RN e Az 2 75 (2000) 7

18



Lot R EY Y 2B

3
e & WAk - ’)‘I“‘u%’\?%“ﬁ%ﬁ»ﬁbﬁ‘*%i’ﬁ [FREIR S - R gl

‘W

AR AT B> 2L i;'ﬁ,%ﬁ}\—‘kfrﬁf‘la i \‘%‘JL@LU%&}\—'& )
kEs EHARELFE N N FRFOTE OB FEREHE A
AREHREME GRFh e NFL > FABEAEEFL I RGN B RS
CRCE RN [ AN E NI R 3 S8 SEF-F S S 2

B85 B ehsds 4 (Mayer & Devis, 1995) -
34k ¢ & ¥ 134 (Social learning theory)

Bandura it ¢ & ¥ @3k i 5k [ = & 2 3 -2 %  (Triadic Reciprocal
Determinism) » #-i& ~ (Person, P)~ {5 % Behavior, B) ™ % &% ( Environment,
E)AGApI s » e X v A2 23 PEAF Y §& 0 4oB 2-2 977 - A€ Tk

BoY IR PG B AHIEERANE BRSO AT RWAE Y D

e

(%4 ® 1996 ¢ 4 02001) - 42 o BAEA L A HELHP A4 B
TRt o TE Y I NiT i TRAE S ARB O d BRI IRE Y B A

SRR BAL B L%k ¢ and s £ (Bandura, 1986) -

]

X ;-
/P\
"- B » E &
W22 = A3 hHD

F#L kR - Bandura, A. (1983). Temporal Dynamics and Decomposition of Reciprocal

Determinism: A Reply to Phillips and Orton. Psychological Review, 90(2),167.
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L TESP 3l 4 iz A0 (s snamil 4 B AL TR G

g
=i
i

,‘m

TBOE, #P TR EAERBF 2R 4 RBELFLD 2 LUEHAT
RPEA S RTRELTHAALRP AL LT HB 5 - 7 LR
FitAd A F R E G #Ee4p 3 A2 (3(Bandura, 1983 ; % ¥ % - 2001) o @ &t
BB B Y Y kK PR 7 L2 R T SR R Ak e
FRehFld - ULV kg BHT NGEd BRBRR L L KEFAFY
(Vicarious learning) = | & 3f 5% @ & 4 e T % > W L FiE p K R
(Self-reinforcement) 2 p % 24 & (self-regulatory) & # # EAY) i3 % > @ p Aoty
(Self-efficacy) & 314 2 ez B A o+ F]Z > £ BT p e LT =~ R (7
% o113 4 (Bandura, 1986) -

MR L ES ERE 3% 2 e rh SRR e il LA X -
BEFYAFSYPIR FLEE AT R R 2 kg W E LR LARB
AP REFZ CAECE VY RLARNBREE B AT L2 B mi
FHRUELGEAEE Y LRER BT HRB kel EY fid T A4
P E R R G R R VA LY ol R A LR

N ;}a‘; FHIHNEY T LB E YA FEN D FRITH T - A IR

EEY A E F RSN RAE S AT HRE L LR
FREFS pa m%(%m%\.d%‘%ﬁﬁ’mm>4?1*ﬁﬁﬁm
RaER SRR SLRNE TS Y R SRR R L i A BRI )
EEE S S S RL RS S SN RS R

Waldrop (1987) #-jgcfp 841 % & & P4 #3140 2 2L pd 4R 03 40 3
PR € 32 T 4]~ Gt & BB POEH] 0 Bl & 0 LR Sl B
3] GldeE %Jﬁw PLPA AR AR Y & A4S B A 4 A B 2 & o4 3 ¥4 - Greenberg
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% Liebman (1990) & o841 #ric s B2 7 o § £K > BB 4% 4 5
PRARP AL AR R BE AR A Y P AR T AR
FHREBALGE R B S BRAIR P SR ERSEHIR S ALE
PR A EM o A B Ehf Ko DlAc R A F AR B AR
A R Y fj*uz,g\ fop 2 & hF o Bl F 48 418 o 2 4R 4] - Schultz 2 Beach
(2004 ) # BBE #0722 (Vocational Education and Training, VET) 4 %4t
Y RILF LERFFARERE R Foruadm 2 B G AN o R TRET
FEEE R R RN KR T e BEFFABEREEATA

P &R~ 2 A4 (1999) B 3 R md R W fodh & 1410 o m B
=R B EE HRRAFEDLER %\JI" MEGERE o B Y (1999) 45
YHEORF S TEY FFAFREEY AL g B BRI 75 PR
TR P R4 55 o gny ¥4 (2002) 4p &f@v% 4 A EY AR TR
Py s W Fd bR RF AR R BEL P BFFE
R R Y 2 Fone 5 Rl (2003) G0FT g dp 0 LRl 8 Y S

FIF P oA R E RS A R R Y ¥ e o Y
XEY FERTD = IE%%%H‘JA\ B o FRELIE UG RA Y i 2 ALER A
Wl o FEHA (2005) crFm g ¢ B * R RV E 2 IR B4 BEP R R
FRE Y Jﬁ R Ll SRS (RE o L S YRR S i i S A R
riEZoVED ,;rﬁv Pk o R R (2008) T MALE T RR LB LN E
VPORRESIDO WP ERBAEEBEY Fonk g T 60 LR R RS RDT
PR Y fEV B RERIBET T 0545 - a4 (2009) #& 1 m
RSB R A e Y m R AR ERRA TSR BR S 754

T A2 R R fR - i Wi E Y T o0 R TR 4 e IR
PAB AP A F iﬂww@iﬁ%%“*’w%ﬂﬁa 1L
—hAFREoR - hFEY TV EFLI0S 2504 7 Rihfi s sl FR R

BB ff A 0 T et teHHAE A chEl g o
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5 Lﬁé/’%/’v\’}‘??ﬁﬁ?ﬁp\ I MBI E Y AT # ER NV L

IR
A TR B R A AR TEY H AT G

Bk o F ARG Y DB AR P L AR AP TR T R e
TS A (AR 2004) o Flpt o AT HEHANKAFY F AN EECFY
BHEY g o B EY FUS LR AniR I M o R TALE T B

Pl R TEYRERERY ) TR EY F 6 EREVALE R
PR 2 (ARG E R TR HBH S S RSV (RN
BAF Y RATY B RE RS T o 0d bk ket et BB 113
FEYFY S ERBLAEEE o0 R EAF VB B AR P ERS

FE  F RIS AR R hpp o FADFEY P DL

FZE AgRRLY

EHFERAEFRWEFEIAT O AT RABAG e > Ak A IR kG (X
K45 2010) c AL € il RAz T AL E F 2 A MY 0 B P A NF
AT EM ok ¢ B HE L BMATAS 2 FE(ZA 7 0 2003) 0 Ak g A
AT EEAEY BRME R TRSN G B AT AP HNY B g
& (Mitchell, 1969) A+ ¢ 4 & A 47 T E % K4FdALF Y BMEF D %> 12 d B
W B ) & cndE 2 s (Wellman, 1988) « 45 2 » Ak § S e L4 87 4 2
i@ #oad ¢ BE 7% 4 %2 (Scott, 2000) -
(=) Agppamfpdtd

FHRALTY BREAL L B AT B R AR S AR PR RALFE BT A 4 2
Bk 2 e s GER > TRALE eROAAME (Mitchell, 1969) -
Mitchell (1969) {r3F 2 %= (2004) 325 AL § P—”‘mT#G\_L CREERZBEZ
1- Fééﬁ (actors)

A RO TR T AR T P mE S
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& 2t (Node) -
2~ B & (relationship)

AEREY - HHSATIRPLARURE L TR F T O BB L

oY

By RS T RES S hE > AR T BT gk g
§ U BT A - 7R B aF LM T (Wassweman & Faust, 1994) -
BEREEFSFAMG (XFEY ~FF) @ 22 3 BH %o

3~ (linkages) 2 i # (ties)

BABFEER L B2 RGP T AR (path) B s

t\'.

L

FREHG - B> w v UE e e T RpERBARE T B4 S
S dg 4R 0 K225 5 i@ % (strong ties) = 35 i@ i (weak ties) (Brown
& Reingen, 1987 ; Fischer, 1977 ; Granovetter, 1973 ) o if #53 & 0% f > -7 4
7 Favbg 75 FFdc 2 ¢ e (strong ties) fidpd BiFdF NG S R
2l B R e R 2 R A faﬁa@- EF LG AR R
o2y BHMET ARS8 £ Fn@iEG Bt gl R i fodp 3 2
# i 3ale (weakties) g% M3 dlfd ~ MRz A~ R FhH TR
Gaa R AT phet AR R 4 AP G 238 % (Granovetter, 1973) o 7§+ ¥ B 1% <h
58 B Bt T #e ip & (Wasserman & Faust, 1994 ) -

A g R AF Y A T Bl ol % (Borgatti, 1998) ¢ i #ihis &
PEOTHESY D AESRER LT R TR e LR A
f]%‘ui BT P HERAR BEAR S o MR RARS > JERANRIT c BB HFF
HRM GRS o B R FE O R
(Z) Agpgmitr k=

A g RSP RBEAFL P OIR T RA ARG SS T F LAY
#-H %A 5 op AP (ego-centered network) 4 4714 2 FE 8 g % (whole
network ) ~ +7 & (Borgatti, 1998; Scott, 2000 ) P! 4=
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1~ p 3¢ e (ego-centric network) s £ i@ &8 % % (ego-network)
PR oRRIEEBHEG ERBRDBHATHES SRR o LD
BRG P FHES BHAAM O FRRRM o ¢ FhRRA AT
RBenxo) s B GeRgdl s BAE S B RAORG  B TR TR .
2~k € 7o e % (socio- centric network ) & ALEE 8 % & (whole-network )
AL € P e DO ER P NG A R 2 B DR B ATHE S e o BERE

PR 4 EARRIET %A -+ () ¥4 (Subgroup) ~ & ¢ e

—

My B

AR EREAEREL S Y A M GR R s e EE
EPA RS fjf‘ua‘ig e e & (density) ~ 7%k (clique) ~ # < & (centrality) 4 12 g p? o

1~ % & (density)

‘?‘"
o
o

;%ﬁ%%ﬁ%%ﬁ%ﬁﬁ?%ﬁi’iﬁg%&$ﬁ -4
Foot s ¥ oae I3 B TR et B o
2 ~ 7% s (clique)

R R TR

it

Fhef At efpinit Rt W Gh 5 R E

BORGEA ) A ES B S Bk AW offke (bridges) § A Ak iz

—

4
)

A~ e B o ek ¢ et 2 (isolated ) e B (3F 2 1 02004 ) e
3~ ¢ g (centrality)
EdFEBHMEL A TdBRE > FE BT IOTRSEES SR -

Freeman dp i # w R ehE RIE 3 = 8755 (1) #£& ¢ .« & (degree centrality )

RE R FH e e Fh X i RO BB S A B HRS E
HPIEM G AR ARERE Ry bl SRS B RTS L RE (2 &
i7¢ & (closeness centrality) fdq 423iT42R > £ A SEgEAR T > GHRITY

B W@ B (3) ¢ 4 ¢ e & (betweenness centrality ) % 4 Pé:?;‘«t’
"ﬁéﬁﬁ%‘*ﬁﬁ‘sﬁ% VR EY - B Fz‘ﬁ?‘féﬁ:‘ Ao P AT R s gax 3
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’I} £ A i W3 EIF R hB 4= ¥ (Granovetter, 1973 ; Marsden,

1989 ; jizg 4+ > 1995 ; ¥/ & > 2009 ) -

Z ) AL g AR A AT i b
AL R RIIE G AARTRELEY ABIRORES > U BAAREY AR
PR RO o - BB BT AP R VAR A e T 3
WAk e AL g L E IBRG Y s e bR R R o m BAER AL g R

FIH s g B P

W

B P b BAE TG DRRREE A

i

o AT BRS¢ B

]

¢ gt B (Fischer, 1977) -

|

PHBIN S S ARM A R A fr e g o B P g (2008) 24k

f=F

AL g R AT R AL BB PP A 0 R HRIFTE S ki 2 A
FLREFYFARRZFOM G PEL S ETE (2007) #7340 AP ILR
ARt RSl §RAE- A AAFI IR FRELRFEFLE
RAARH DB, AR 2 LE BT 4 (2005) (A g A ) Al B Y
SR g%y o RRE R OSMB AAN AR FUALEER > HT W
AAEREERED - TRREIEFEPE T FEY AT LRI L TR
Pl B& R 23T S TIR A > Fla A2 g

AFF B AR € e 4 7 (social network analysis) k A 47 5 Y AL FE e EL ¢ A
B2 Bl o Gd BAEFAPERE T H S a0 B K BF T B
Al R E HRF A AL E REY T R REREE NN AR FARR DT B
B T R G A TR R AR TR R 6
ﬂﬂi&%%ﬁ&ﬁ’%ﬁﬂﬁﬁ$ﬁﬂwﬁﬁﬁ
A oA ERRI TN TIRBWALE RS B MIREFIAER L 0§ B
WA NES EFG & TR g ¥ e T i g R R R F A
F P A etp e e g (Kautz, Selman & Shah, 1997 )« & 7 A4 € & ¢ & 21 4
Fenfeff a3 f 203 AAEB G A L5 ARSH 0 J5d AL g R RS HTT R

25



.
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=% =33

AREHAFL AT RAFE - FLRT AN R R TRY 2

1k bti'FTU}'/»\’}'?xé.f—r Hwmmp o AFEL LA E IR - LT ;E#Jf#—, %= &
FREARRER-E Y SN LR L B S T S A R o E R

AL TR
-8 PIRESES
AELANEVEYFAREESEY T L L Y A R B
Pt F R TALE TSR L, 2 TEYPLRE, B4 75 Bk g &
W%ﬁ%%?ﬁﬁﬂiﬁﬁﬁﬁfﬁd%&pﬁﬁ%’”ﬁﬂ%*%igﬁg?
MFA R NI BARAAREE Y Sk AR XL AR 0 L AN ESF
VREPEA- BREFG SRANAERY R MEROFFAL CERY R A
R A2t 52 F F o AL RIFAREESFY T o (B4 PBL) &
PIAAG IR L 2 TEYPERE ) PR T o MGk 2 R
AFEITE BT A E B F YA E AR gl o b L T TALE S

Bl 2 TEYPERE B HEF AMBETLE R F 2 A

A

.
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FRBBAEYVERE - AFI N RE TV TP F R 2§ o FH e
(Social network’s analysis module ) it p i7d FHLE ¢ T H Y J‘Ff it ® 2 2
A %23 B es Tikgp S 4 By p &~ L & (In-degree interaction) 2 ¢F 4 1
% (Out-degree interaction) &4 & 4L § 3 &+ ff & > 4o 3-11 #7771 - § £ ¥ F 7 5
g % (Linked interaction) I ##pF - ¢35 A %> AL € 3 ﬁaﬁ/) B &7 H
Gl HI 6 FIR G5 IRR R ARG HAL g T B LARg o
GO BNEESFY IO FEY Fa Rl BRE B Y FEARAERL

P PR Av gt A S NP A g TR A lico m AP TR I B Y P Ui B
e AL G REAFM BN BAE PR AFY FIBRE T R FHRELY

2

A g B g o TR A EHE ¥ P 2 idp (Chen & Chang,2012) -

Out-degree interaction

Linked interaction_ C

In-degree interaction

Bl 3-11 AL ¢ 3 &3+~ HCA)
7L &R Chih-Ming Chen & Chia-Cheng Chang (2012). Mining learning social
networks forcooperative learning with appropriate learning partners in a

problem-based learning environment. Interactive Learning Environments,
DOI:10.1080/10494820.2011.641677.

Wootsky(1978) " # 1 § ¥ ¥ F & &4l 4 ke e FIBUHBEY > £
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Out_Degree: 3

: . 3 In_D 12
A ¥ n_Degree: 2
% Hafa : 2
. SEhmA ¢ 1
EgEE ¥ "@ T 6
REHEE - 22
HR—= ¥
frres ¥ %]i; 7
nems & o
29 % ﬁ 257 1 0.556451612903226
@ FE i X
P mups & 914173
O e Sl
U st €8
@ = 2
fit it
;f;é 1 /505
pA 914163
= [i:E2dicd

B4 1 0.354838709677419

TS e &

s 2
1 HEE

g3 |

J

& 914157
= e

313 SYBERE NG

49



AgRZELHFLE

~# 7 & * UCINET #c%8 (University of California at Irvine Network ) it %
AL g A1 B0 & UCINET ¥ 23R8k F B2, kit ~ B 7 foks i
FRpams o LxplagR A ) (KD ) X3 E > pREFESEHE TR L
A FAUEN A R ERSREET PE RS T Y AAET AL
DRAE USSR PR R AL RN o AT R S dE e

B R CRREEAZ?P CREFENERFEYAAFRARES T RRAPRA

E
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)
A
&
1%
p}'
=

Lo ¥ e SRR AL -

1

CARFARER
A BEEKE LE X IE A REGREPH ORI AFLHET LS8
50 2IRAE FIELB37h Jackson (1996) ¥H k& & FaE A AL 2

(Basic Personality Inventory, BP1) » &3+ 150 42:& i@ > ot - £ & 0 T &

s

BTE P I0BARE AR B RE AR RENETE B
Ao B BAGRFA GRI —H pA—ER e P pE—p R

FABSEA I AGRR/FAF F AR R R 2 — R

FRIBAEL RS MEND Fih —Bp o REL QTR RAE 4
CREBARL AR AEAMK I o ARG BAARE 0 P p BT

50 RS (T ~ %) >60 f o B FEFs & 4P 3% RIE5.602 7.798 »
FRIERLT731.82 ErcRiadpim

Be¥3 N-nRPEEE 2 TREHEEL

2RIFFRARA P KRB TEENFLEA -

P o é"f/%,{,&ﬁﬁﬁ:
AT HEYERS(2008) 4T LTSN E YA ERRALENVEEFFY 2L E
Pudggramy 282 TepiPyd | A8 BEYHEXSHEREFY 4L

BEEEY HEF  EH RS VERE Y £ VEALE BV AR
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B~ fRBLRE FHRIGEZEIBRLRE B R ALT g T
PLoEV PRI RESI RS RSN 4R 28N (Likert) T 28 4
FRFE R RBREVFHF RS2 ATAYRL TR TRT R
TR A A TAF ARG T BERY 0 JERp L FE AR EN - D

HHA5AERRE AL FRALE
3/ EARTH2ZA  FAFARLF LA S F e WP ARF v s o Y

PR T2F 2R, AHES 1AT5 A ABARE T4 7 #3230k L 42

AL AT EHARE S RS R T

TR AEECAFEYRFE I AT IR AL D LGS B

REDIE NACE S B YT L Y AR S g R A R
HASRAAL G LA G T B L 4R R e e

FoR B Y RES | S F A RAET B 582 Ak AL REHHB T ER

¥

A w P FRFA FEAE YA fEBRF A m R EALEY 5%
SEHEREEALONFRI o SEHTREL T EFY H L PR YA
ERELE LR A o gt b R R TR G SPSS MM 7 Acik
P A A 4 U B A kAT § g o l\/ﬁ.&%}ﬁ# AR ;?;35}\,&# 5 3

AL FEGE TR RS B T EHAF LR L FHEA

(- ) A ¢ %4 4745 4% (Social Network Analysis )
g R TE AT AR BT Y G2 0 AT A LB AKX
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& “”f?%] A HE (fiagtr 0 1995) ATy 4R AR g d ,uﬁglzé;,g-ﬁi‘§ P AL 952

Nk g RRM TR ST A2 lg%—i’iig B % 4 474p ¥ (Borgatti, 1998 ; Scott,

2000) S fe o frin e HERBE R PRI SR FLIRFAT &

BRI R E S F YT LR kL2
A BE T f kW s A ERE RAE AR A T H B A & FAL

4o 3-3 477 o

%33 AFFZAEEES T

7 g 15T Bk

#FAr g 4 ened ¥ B

‘}’}ﬁ'% 3 -E“‘;,
FRRR FRALE R BRF AR A f # 7 R R
(network density ) BB (REr TG T AL T BB it
#RIE S TR FT LT N FE R R S
(network diameter) BE
R R SRR TR S HE ST
(degree centrality ) HAaprd fg LB R (5 ’Ff R ARTE 0 #T

FiTP SR Gdp i AR 0 20 A EERAR T G SR
(closeness centrality ) i A FP-iE B R
AP R frdpeled o ER I 6 FRET - BHAEFY

(betweenness centrality) /i > # A 31 TR i €

R R M A

g5 04

TR KR AT ER

(= ) m % & ¥% (content analysis )

BE A ATE TG F o~ 492 (informational analysis )

(documentary analysis) > & - f&2 3 #-FEFHE L E L FTH D
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o 2001) e SHEY F AT o P mEE AL E L TR 5 TR
R R R gy i AT N R A TR 0 SR AR AR e B
(7 mAg o dor gt SRR BEFE L R RS e R Y F ARG
B bend B ZEFZREAIT O MFEFRATN FORRE T RN o
1~ %~ 414pt

TEFHRGBY G AR EME R TR (A S P 2006)
AR RN F A AT Ap R 2 Thikdy Poole 2 Holmes (1995) # 1 chimig 4 i
(70 ded 34900 o FFU T R4 FYALE A G NT BmP AL (T
FHppPHgsa e FYV e fe By TER? 95m ) 7 % -

% 3-4 Poole 2 Holmes i %% 47 it 4+ 4 345 15

ok R Y AL S

PA R %2 4 ¥7 (problem analysis) ETRUIE A W Y sl

PC R 48324 (problem critique) SRR RE A 7 AT 1T T
00 f242 51 % (orientation) Bt ARG ERELY S
SO = %447 (solution analysis) PO R kN2

SE = % @it (solution elaboration) iF 2 Tl LN e

SC = % Fri (solution confirmation) fZ42 > Z:E # 2w

NT #& B =7+ (Nontask) BBV ERE M ORI E AN g
HE e

SA F & (Simple agreement ) TEeitdk i

SD # » & (Simple disagreement)  #iEiE 7 kR

7 kiR © Poole, M. S., & Holmes, M. E. (1995). Decision development in
computer-assisted group decision making. Human Communication Research,

22(1),90-127. (# 5= 7 fcn)
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3 R GAR R FEA X A HAY o LT Y X HBN
LR NS e Ry R R A T
FlMT o x S EHE ISR - REBAEFE AR T - ﬁ'l“i,’ﬁr'g DR A
ZRAAE - RGN F AL G R G K 1 F S (1989) Fy o p G
A2 EREEREO0S A 09 c AFTHY ZERTE I N o 4
FEAKCRIFIEGR THRIRARCAAIFLAE 28T (PEE
1989 ; ¥4 ~ » 2004 ) -

23813 FEAR (P

2xM
N1+ N2

M: % 2F & #cp

PIRFLR=

N1: % - =%+ kG ok L #p

N2: % - 5 7 Ok L H#kp

2N 2 TwmpIEAA (P)

Tk AR — P1+ P2+ P3+...+Pn

N
N %2 %78 4 A #icp
253:m3F R (R)
B A 2x PHHE R
1+ S A [E B

284 @aE R (R)

N x P44 2 [
1+ [(n-)x P E R ]

VA

*mk*

D R=
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Yr ¥ FHREFLSI

ARSI EF - BAEA T F RFRBHLNALE Y el
FHREEH g Y -‘F’i‘ vt BB LT BRI AR L L
EER LA SR SRS E IR LSS ERE G LN

BB SR BNFREY ERAMNL P FRAMMFT 0 BRFY FR
EIBAwmMR AR RV FZ FVAERREFELL S &
PR R e B egd Yy '%‘Ll SR ALADARLEFAN KT §5 B
R s R s R SRR

SR AR AT RS LT BT R R SRS Y AR L

¥ FRBHENEVAFEI BREfRAARETE LT

-~ CREHRBLFLEGR

RPN FATE LR TKE SN (1989 ¥~ 0 2004)
AR EHS RREBE AR ERREE M el HmE HALEDN FEF A
AT RRFEFESF LAY R AR AeT
Fodl e sl A 4T S %
% E A B2 FRA 093
WBE AZB2FsER 1096
Ry AR R
WA ABE Bz REA 097
AR AEB2ma 5 R 1099

AL RIS AR L FEA A 0935099 2 F > B A8
PHALENRPM F L HhBES LT REZ LI ERREFTER R P F kb

25 E ?I}i

55



A EEVH AR WEEFBHD SFARERAT BHRET L

AFIRBIF L P e Y f A6 e) g B FEEe gy T
Cr O HHBRFCEREEBZPHPERA LTI B R Y RF A
oo v ol 2 B FR P TLT FS g0 k45 Poole 2 Holmes (1995)
ST A ENR AR R A e pdpth o B F A TSRS 3 B E Y F B R AL
2 F AT S SRR b dod AL 0T o ShAg 2 B oA TR Y FE Y BB R
FEHAEY FFA T EBRENVEREBAFT LT LG LR BRGERY
EArE M N F B e PR e s BT A3 1 E 46 P T B B
o ST A BR Y HSE T B AR 2 -

S N ﬁ@?ﬁw T ( ﬁ‘&,%’.\frﬁﬂf?ﬁi)ﬁ o &Y "ﬁ (AR R
a3 E R AT B B R drdk 4-2 P51 o B ¢ R 38 4 $7( problem analysis )
gt DR AL SRR R AR IR B - ke e RSB
#4238 309g 4 + o B 48734 (problem critique) & 4FH = & ¥ —-ﬂk s A e
N oo bt - ke e b0 F R e E33% 0 B dl e R ik 2896 o gt v >
f#4251 4 (orientation) Pl &5 04 § H$Z M ALE FHy S5 U T 2R v
= % 4 47 (solution analysis ) B B ¥t F* 82 4% J f24 2 2 E 3% 0 > % @ i (solution

elaboration ) E_$f I AL4 1 R4 7 JE A o L = F ¥ BRSOl

Gl 2 AT % K AR itz Biho » AR

* % FE3% (solution confirmation ) E4% i A f248> R i £ AN 542
BOE Y FRRRTL A  B - G v o gl blS 1990 B R
w2060 T LI B RN A A LN RERE S P A BATBOELY B
AR AHFFETHELA LIRS IR LY > Tk ELS B 13% 4%
B gl 2064 206 0 B R R e F Y R hArmae 3 b Moh g
o EHEVAAFEMEIFEATLeLAERL S AR RN LHHT BHAR
i
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%41 RATFRAZ T L ds A B b

4= Y
S
A4 P £ i
g
A 1-2 PR REH P ~~TR AL G AP 7 Y
PA [® %4 7 (problem analysis)
B BT LA A L2 LR 9
PAvs o N efE R F F)L S A RE AT AriUp
PC F®42:=% (problem critique)
7]}%7‘%’—%‘-—%‘-%%'@ i
AV RBITAPERLE g S E
v B erh oo X B R PURIT AP AR > G
OO f%4g5! % (orientation)
dol R AP EATES - ikt o IR
e i AFEREEpr ZLEBAE -
wwiEE igfrmgyzm:ﬁk ) —F] EA RN RS
SO = % 4 #7 (solution analysis)
¥ YE R JE g L |
AF 9 pe5ene LA KRB GRS
FRREE LG B R{frR B EELE A
= & @it (solution
SE ko dpFE € NR[FE R ] Bt
elaboration )
4 > R4 A URL 7R+ http://2 fgm%h_q*
el Vi )
= ZFrid (solution
sC DY SR
confirmation )
NT & i ix7+ (Nontask) FTE P~ FHEY T AR AR
SA F & (Simple agreement) B kdhopt 1 2
SD # F & (Simple disagreement) no #* & £ & 4
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=2 1N RHRE

FT% 15’.‘&1%‘%&6% 7 RLBZHHF 5 a0
¢ § it B 3 itk Al

PA 15 34% 16 35%
PC 12 28% 15 33%
00 2 5% 2 4%
SO 2 5% 3 7%
SE 2 5% 1 2%
SC 8 19% 1 2%
SA 1 2% 6 13%
SD 1 2% 2 4%
&3t 43 100% 46 10096
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AEF-REEYE RREFVFRF e TR g IR T
YPRPEEE RPN FIRACERTIDEFEY TR 117 Fd T 0
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Flefpdle s & o 2R REpFo e 58 T B dmag atm ) F BRI
oA ERReDI L2 - S HARFIEIL FRETEAGOEY FEA 5 o

- A 4ra B B RE Rl RAE - RS2 LI E) - 5 e
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HRALER AL A R A T S AT B SR Ark 4341 o B A AT A B
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BTH VA By e TS FREET 179 Al ERE T 20% 0 FEET

BAFR B NI 2 2 o B R e B A SRR AL 4 A fRAES S %A

(=)

PR TGRSR AR A Z A e et > F AT 109% 0 @
0 b PRI AEARAES P MR R 0 R A AT E S ARERG THERE A

G ERREERACBLTOFEI Y A Et s 2 E o BAHFETIeLER

LREFRLL e Ny BEY ARSI RPN T R E -

2043 FoSHR s B Y FRARRG Y 2 H i RE SRR A

FHlE Re%E
R RARZHRE o, RORAEER
SR E R E AL S
PA 27 34% 287 33%
PC 16 20% 150 17%
00 7 9% 60 %
SO 3 4% 82 10%
SE 3 4% 30 3%
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SA 1 1% 134 16%
SD 1 1% 15 2%
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F4-4 FHERBEI LA BV F RN AP RBE R R

& pd R BRIHFL(EE)

W A 5 -84 Pearson + 10.159a 7 .180
T ¥ - 184 Pearson + 26.264a 7 .000
it - 'H}#;;‘}ﬁl‘—p—g 3!13'?111{*‘— %&/ﬁf/ﬁ"ﬁ‘g‘# | v £5 ﬁ*/i‘ﬁ‘bJ 2 ¥ 75 4

PR BEick 44577 0 S - EFTREELIIEFERLZH# N TE A
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AP S SRR 2 e AT RS ERBAL SN TSN
Fk#(+ > =26.264" p=.000<0.05) » % 7§ Fp AL F KR Y F LR AT
fRA-g e EER -

2 45 Lo eV K he FERMGLT #F Y 2§ itm Rl in i
025K T A PEROFERBA IR LTI  FHRELY PR - X F
WHE?  FIEFV FERFEER LIS NRERME T S iF 0 Fla ER
CEAERLATMAAAL 2 B HHERACERT T 2 F IR R R
Al Bl eniiig 27 R B 5B BERA LI EA L P DL %
B3 R BRHEAI R s $Z R R Y R AL g T B
IRV PERES R D AR B BAHET oEREINA S R AR
g R e R SR E A YR A2 A g Y B TR X
RITEFEE FY AT PR A B e A LA B Rl e
i F AL hiky mY A ER RS R GE

PRZT oAl E Y HAF - BEF - I F MR o KPR R
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FEF KO T Y FASLREL Y - R R s S DR
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HRAL SEFET RN R Y FEFT b RHRS  DFY
HEIEM G ASRARE 2 MG S F ARV FANLRE NG
SRE R BARARTE M SR TR PRER DR Se ETTRACERIT
Rt s BB T LwiR A aikpk R e AP G P o

%45 A eFY ;F'k e PR AR B Y 2 5 st Pl it &

3 HB 1 1 TR 1 4]
fe B L) e
3ol Tk FAY FoxshkRlE Tiok AW
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= I3 EwmARR o
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