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Abstract

The purpose of this study is to explore how integrating Keller’s ARCS
model into an online discussion forum can enhance student-teacher and
student-student interactions. Specifically, three case studies are analyzed and
elaborated to test and verify their effectiveness. The first case uses the
non-participating observer to make observation, and the result reveals that the
ARCS model did enhance interactions between the teacher and students. The
second case adopts the survey method, and the result shows that the ARCS
model did increase the number of articles in the online discussion forum. The
third case also adopts the survey method, and the result shows that the ARCS
model did increase the number of articles in the online discussion forum and
students’ willingness to share. In sum, Keller’s ARCS model did enhance
student-teacher and student-student interactions. Finally, practical suggestions
and future directions are addressed

Keywords: digital learning, ARCS model, learning through discussion,
integrating information technology into teaching

* Associate Professor, Graduate Institute of Learning and Instruction, National Central
University
Received September 17, 2007; accepted January 18, 2008; last revised May 30, 2008.

262




WEsE S E Z E AT

W& e-Learning HYBILEE » MERHNAF M E » H—#rfVEE &R
TCHEFEE R S BT AR B A R R R AR B 1% RS N E AT =
B IR NE R R AR A B I — (BT - R A e
CAMHERS S AN R E AP OB ES - HRNHESHBE
H > B4 RANERE RS ) BI0E S e —(Eaes i sn
W RS B PRI N FE R LM E B R EFHSHMELES —F
P I o

HPS BRI R E E PR R S TR 4Es A vl e Ay A (B A
4 > Level) By @ “R{ERI4EEE (nowebuse) ~ s{EM:  (informational ) » %1
FEALERAE R Bl 4E &0k} ~ 7 (supplemental ) » WIHE LN A HAAE
B EME (essential ) » WIFEZESER S/ EERIAGREG T R FRT = -
ARl G E R A Z A 2 RIS - BARTDEARtLEE (communal ) » £y
SER A EATRENA KEEEE (immersive ) » Ry A SEIA LA,
AT o FEHLE BN B » BRI R - DA ST il s B R 1%

%

2 f2A
G 5 °

W5 fa A B[] SR A R 5 A -8 1B B 2 HVIRe e — PR T AF L Red

LR M (R EBERBUR R ) > (EHREEE) BIT73 (1999 12 F ) » H 29-40 -

2 BlEE  (BRAIYERS RHOHBI I T2 AR B AT AR B 2 BA9T © DA RO 22 e i
EEERAE RS ) - (2002 - B RS BRSBTS _ERVIE IV &3m0 ) (T
TR REE » 2002 4 ) 0 H 16 -

3 BIEIE - (HEREET MRS AR B E I A AR ) - (551 DUJE B s E TR i it
STEam ) (58 C HIERSE > 2003 4E) > H 16 -

* BIEIE (ST E AR BIERE RS  DIEE AR EGETRE RO - (B TR
e BRI S S o e ) (HPIfE © P RORER - 2004 4F ) H 1-6 -

5 D. L. Lowther, M. G. Jones and R. T. Plants, “Preparing tomorrow’s teachers to use
Web-based education,” in Instructional and Cognitive Impacts of Web-based Education, ed.
Beverly Abbey (Hershey: IDEA Group Publishing, 2000), 129-146.

263




PO REE NSRS B

SEEEREE o R R EE RO E S R R R R E
AR BT EN TR m] DAS [EER A AGEITERE EL G BilE 7 Wu Al Lee £
BEERERETMHEWNNE R A EFE T SR AEEE
= AEBIREL S BIEE » (E1G IRA A A ZR I Se EE LS AR 0
PO RES A s ER A HE M - A - BRUR SRS RE S [ SEAT 42
A AR RIS 7 B S EARRIER - RAFHE &S S B DIHIERE
W5 ? FE - AEIEB = EEG - BDREEEEFTHE -

RS
— OEREEEER

Resnick 2T WA E FE D& T E B -
Fiasoe T PR ) JE TIERSHY ) o BRIEZAN > S ARGl 3R ERANER
HIERS R (G BRI 5 SV EY) s R P2 AR FES S (R
R BRI TR S FRERINE A > FEN
B RS T e R A R 2R © AV R B R] o Ry = (A -
S LU (A - AR AT A VAR LR R R
R EAVIhRE (AISRIMCSCE) - (EiiEaT i ko S s g
" -

=~ BN
AN R R e AR SR S G A DA R B AR 52

6 Deborah L. Butler and Philip H. Winne, “Feedback and Self-Regulated Learning: A
Theoretical Synthesis,” Review of Educational Research 65, no. 3 (Autumn 1995): 245-281.

" Cheng Chih Wu and Greg C. Lee, “Use BBS to Facilitate a Teaching Practicum Course,”
Computers & Education 32, no. 3 (April 1999): 239-247.

8 Mitchel Resnick, “Distributed Constructionism,” Proceedings of the International Conference
of the Learning Sciences (Northwestern University, 1996), 1-6.

9 Mitchel Resnick, “Distributed Constructionism,” 1-6.

264




WEsE S E Z E AT

S ERMEBMIER > "B B RS o BRI A
{5 FHAE B B e AR D « FR IR T B, - F2 BR Al DL ey 22
MH - USSR AR E IS RINERY - Frllam B ity
"ARCS Bt | "o B R ST R AR AT 5 | B A Y B SR
% o ARCS ( Attention gaining, Relevance, Confidence building, and
Satisfaction ) BhfRFEIEE - F— Al AT IEN SR AR B2 R R fE AV SR
% - ARCS St SENE=F - Fral A FERY S TR RS - R $5AV2MHRE
PESRES - CHEAVZ(S LIRS - ik S FRNVEMESRIg -
= - ahREE

featan = ATV AT » e e R L ZE s 22 3 T O B AT AYES - 3
G R UIRE AR R E ) - fE B A William Fawcett Hill (&6 R 2234
REE > CHEETEREENE RIS E T E E A G LR BT o B E
DAR R ETRT Y A T A 8 — 7 e DME 22 » SR DU
ATETEm AR R S AR LAY PR - S22t S B2 Y 8 (my R e A 1 B Bl Ry
M MBI R O AR PR R R M Bl 2SR
e i EE T A (A R A OB -

0 EEIT  IREW (TR - RERER R )  (REETEEGEEUE) (RE
90 /£ (2001 )) > H K230-K241 -

11 John M. Keller, “Motivational design of instruction,” in Instructional Design Theories and
Models: An Overview of Their Current Status, ed., C. M. Reigeluth (Hilldale, NJ: Lawrence
Erlbaum, 1983), 386-434.

2 John M. Keller, “Motivational design of instruction,” 386-434.

13 Jerome Rabow et al., William Fawcett Hill’s Learning Through Discussion (London: Sage
Publications, 1994), 1-30.

14 Michael G. Moore, “Three Type of Interaction,” The American Journal of Distance
Education 3, no. 2 (June 1989): 1-6.

15 Michael G. Moore and Greg Kearsley, Distance Education: A Systems View (Belmont, C.A.:
Wadsworth Press, 1996).

265




PO REE NSRS B

~ MHRRbTSE

HEBSETIREEE RARAVEUE - CEURITZAS  W5HARY Web BBS »
BB AR LRYE SR M A Y & (R R 5 R h ME F SAEAG 2 Sl
—fi% BBS {4 FRERIIRE] - 2% 51y e tRrah R R ARG 5
BIHEHATIRE - AR ATHEEIN = = HY 2T -

AptbElamEAYEGET IR Z EUEH » Liu A RS ERERAEGETaA
RSB RS - R AR R BRI M TIRE . — - HATEEE A
MERVEZL & Mo Rt amiEs— (8 v] LGRS A8 R RN Ry e S
[l VA R E AT E AT DU R AR RN HAY - (&K AR
P LEAOER - FERTN BRI SR > ApkaTamtteE ] DAS [S8EmAE B
R ESUEE) -

TRAR AL E R P A S YRR SR (LR S8R Sm Ay (o IS YR8
T EBUERCORA BN - PARER T A EraamleE - R AT R
NHIFI AR YRR TE AV BN - iSRRI EEL—f% BBS aYsf @I T Al
FEAREL - (EAELEE E BN R > A RN — R E AR R - 22
A AT H BB 2 R TR TSR Iy B B M HER B RSO Al Ry
R ez R A ARSI TSR EA SR > INIE
TREEHIN B I R LSRR T 5w L

16 Zhi Feng Liu and Shyan Ming Yuan, “Collaborative Learning via World Wide Web Bulletin
Board System,” Proceedings of the ICCE 98, no. 1 (November 1998): 133-140.

17 Eric Zhi Feng Liu, Sunny San Ju Lin, and Shyan Ming Yuan, “A World Wide Web Bulletin
Board System Designed for Collaborative Learning: Detailed View on System
Implementation,” Journal of Internet Technology 2, no. 2 (May 2001): 129-135.

85 MT o (4R EEERBE R E )  (EHBIEE) HA 73 (1999 4212 F ) » H 2940 -

1 Bl » (BRAERS TR BIE T2 AR L RN AR T BN BF5T ¢ DB RO SR e i
B REAR ) » H 16 -

20 SRELHC EERET (KA MERREEE LR ) (& NELHE ) 1 89( 2002 47 6 H )» H 65-80

266




WEsE S E Z E AT

=1 2 i B SRAL P E — 0 WESYE T S G Y S A L B R (R R B S =
Y EEBTANEES AR RAVEAE b ES R A AT S
PN > BRI - SRR/ NE R TR SR AR A SR E TR
Fo it am e oK 5 [ NGB AYET B B SERE #E e el s IS 2R Y SRS ARG A 2R A Y
HLHIEHRET] - ERFPUEE S R E TSP am e - KB
B A F RE I EE IR o Vi BB R S R AT h BR ] SRS Y 0
M ST ER A A A O S ] SR B AR Z R E AT H Y -

\\\Xr

\x;zI;Z-ﬂ‘s;‘z«E‘

B e BT TS 4 S w G e Ry b9t TR - BB RO EAY SR
FRHRIATFEARRE Z 5T - DAkt & B S A B B A A ol « A T
T AR AT FE B AT FE Y 22 SRR BT - 25 [ SO 1 AR Ryt
AEVERERIAT] - F5E - W e AR g s R L o RAR PRI
ZEWTFEAS T S E A RIS T o DL oK SR RIRB Fe R i i H =]
REZS A YRS -

— ~ EEIFE

{EZEWT 7T R SRRV A e B E kK - S B —(E
B & BT TR — TR D705 « EZER Ao s g - m53ky
— A B —EREL R EEFE AR LA EEER R SR
ZRMAEZE B — 81 = I DA — (A 5 Tam b R 52 £ — (A s T Sl T DA
A (EPEREE 2 (YT T R — 23R (ATEt RS RE ) HUaT 5

2 RERE - TRAREC > (MR ERE R PR R AR R B R R HEE ) o (&
BREE N EANRHCE oSS & ( GCCCE 2001 ) 5sC 8 ) (HfiE « 1L o RS, - 2001
) > H 780-786 -

2 syl o (HE/NER R/ N ERTE 2R AR TSR N 2 ) (T« sREEREE
FEWTFTATRR L5 5L > 2001 £F) > H 154-161

2 FEE > COBEBEEWIE) (PR HBEER 1999 ) > H 228

267




PO REE NSRS B

I

(B BT TR R SE AT H IR ST 0% (0BEA ~ EAD
XEETTE RS RO T IRV RERSE R A s
i B AR BT U 2 i » SUERIIZEIT 505 » DS B R BB 4 7 (& 1F ]
B 0 FESE (L — (EZE B - RIDEAENTFUERNE L KEREE
B2 2R B [0 B B R S DA E BRI e R A 2R MR EIRS
e T B RE T HH S T R B RS » BEBG I S (R B 7 f T

B A SRR DU I — R R - R IR R
RS AT S -
= EREERWE

FyEITHHSE > ETTHS MR e TR - A ALR(HR] ASP #54Y
nhE BhTIEE » Web Server £ 11S 5.0 » {E3 2.4 5 Window 2000 > & HEEH]
£RH Access 2000 - 24 {f FHE YDA I ARG - #5855 50 - [01&
EE -~ MBRSCE - HEEEEETIRE  E A — (R4 LR EE
NEE  FNREE R R SR BAEREEA SRR
BEZEEA: - FEMAE BN RS - ZENEH AV BIE ARG EHE - B
BOARIAT ~ 55550 F ~ [ SCE ~ MIFRSCE - 43 FefEZE ~ 8 B&E T hnorbA
43 FRE B BRI EEDIRE » BRIER T A LB RIS EERES  IBRE R4
R X E AT HOVEN ER 2 BB T amnViats  DURECRS s -

=~ E—FrERRITA
(—) B&%
EZE— R EEE BRI VIR > 73R Ry5e I REERE TR B

9% ~ FREERBIMEEERR T - SR E ST Lo R4S R T B EE - PP
sRHVEEE I R A NRE I 2 SRR 2 (i &SR M TG Ry

#HAEE S CLEBEEWITE) - H 229
% FUR - CBEZERTTE) » SO - B T o (BEHITE) (ZdE © BiRESEHIR
JNE] 0 1991 4R ) 0 H 183-186 -

268




WEsE S E Z E AT

AT H - (IR MR NS A EHEE - 2N TR TR
HYZERIER - BHIBTFEIEHYE B ARG - M EREE A N BRI - (@
FE—HIFFE AR DL B 280 ERR AT Bkt bt By £ ST B f il
MEHHTT - BENEE SRS EAE RN EZNEEER - K T
RERR R BE T PRy IR WRAZ BT ERFHIBER RS TR AE
A 7 ~ SRR AR AR B AR HIER Y » TR — 0wl R Z A ]
DISHE S ML B R B R R

BRI R B = S rsa R - BRI BrEE 8 > 7
Bl Bt BRIV R R BT s — (1824 - B et W (i B 1 T
S AEIEAGHE AT R IOP MRS - BRI el £ et ¥R
G A STV E T BHEET - el SRR B B THE1R - )
ERTR MG T R AR HE - B RS T BRI S
PR AR A B BRI o EERA REBRIENN - BTl
EFGEFR N BEE R EATR R ERSGE SR R H F
SR TR R a AT A B R -
(2) gL
BIZR H B e B UE RPN AR T RS SRR - TLERIE Ryl
&> Bz — Mt GRS > Bl A LA AR R s amid i) il A
DIE R R 5 AT - IR E R R RS —Fa 4 - RETELEZR
B E A TR - B 61 ARatta A -
(=) HEIE
WIFE TRMERT T et Z R B R 2THEEIL T R B i
TTalleR - —fir Ry B SRRV AN > S50y ERREEA: - FEIEGEHS
AISCHET TS RAVIZ B R » B R REVT B MR A 1 et R B P A BT

® E > (BgEN %) H 183186 -
7 E > (BEEN %) H 183186 -

269




PO REE NSRS B

TIHURAE - FIGEHINERE TIURFEE - QZAF3RE « BEFRIR - B
SRR S S B 2 T - B H BRI ERRAYEET  RAIRE (1)
FimiE ()~ #EER (3) g (4) BIREME (5) - fEERIRI T H
HIRE H B0 Ry > HE R &R S U R AN BN EREEFE - (£8ER
RT R HER G Ry > B E S RIE L SRS S BRI ES -
FE BRGSO I HTRE H B Ry - BlAE B BRI LU A ih S A HE T TIE
I - FEAERSE GG RN < #E1T T T HRE H 2R By - E RS A B R AE4EE
ENIENEFU R EESUE e SR EEEREEE -

() e
1. st

(1) FEFEE RN © R E 2 K IZREEE T m A E A > 23
A RFERAEAE SRS T e LSRR MR F - BIRRE B & s (]
EOERAEAERS L -

(2) FEBESENS © SR AR 2 MR S R AR T
& LB — AR R -

(3) Ef0L 5N © BAGAERS T hASE4 TR R B I -
S (T e BT I S — (BB REE (FTH SRI B) » T L%
S YR/ NE (A€ TEEEy COOL /NEIsiaME) AETE— R 35
SCELIEL L SRR I S TR AR -

(4) HEHNS © DIBRS COGEBIE FRI I BORE AA - I FLE
GBS T B A N5 7 PR - DO SR (IR B i
BB -

2. slEmA T o
BRI RN > WH AR 2 B G - SRS SRR S BN IR AR

270




WEsE S E Z E AT

AAEET TR R > DR

(1) MR E © TR (T - PR st
PEAL - B EEA Y A RAERR G TR R - WS eaamle b o S (EE
RRRIK -

(2) MBS @ BRI IE L > PR RS ES S
B B A HE SR HAL F SR AT R > s Pk fth A ARy
sEife v 2 i - BEBEEA=K -

(3)UrE4 : EFEEET NRATEIHEE 2~3 LR R HIFE AL -
P AR LR AT — ORI A R RE Y T am e SR AR B LA TP — TR 3
Z MRS SR BRI ST AR RIS - ARSI RS
M Z R B SIS A T R A B -

(4) 3PE% | FPEHRLE > RS EERERS L4 T
IEREIEVE R s — EElml 4 TS TE S S A P
RIS TBIHE » e T TR A MR SR N SR
(AR - ATTE L300 - AT R PSR T 5 T30 DA £ T
HEEY -

3. B

drsEl I g EEFEEFUHLRTRR - IR M A - I
SR RS A RRESUE R Server #5170 SERECKIVENE - EEM
Fiate > BAEMERR AT - MBS EEA SR AR
sl HEEEEIH CHYRER IR - SEESET SIS Eh T BEh AR R
FORECERHFTA A E RO AR - (£ HEEE > 5 a5
B HIBH] > B EHIRGE - HERFSMEFRAIN (RIAERSS T SmEaa s Ry B2
FRERHT— R0 ) ARAEIREZAEAVER BB - DUB B AERE A IR P LRV R (T 1%

271




PO REE NSRS B

DRUE -
~ B B =R e T A
(—) FAEGFEE

) "= A ARASUE - DL E RAVHERE S S AR A
& RERR - SRR TIRENITR O - RIRUNE DA - $HEBIRG
[EREAET T oA > AR EIEE SR ARVE MR, ZimBh AR a o BLERHY
A2 - FPI =L EZEH RS LU EE F B pE A 2 e - A%
DI R SRR AYERE - A RRERNRERE A R BB O
%y > Bl CEHEBIRF S ERED - SUEREG = P RS TR
DIRE =P — 2 BE - WIS I = (@R G A m S E ERUEE A -

(Z) RO ZHFEEE

BEHCH G oy B LER AL RS RSB H T A mER AR » IEERAE Roh
& B — AL G R > Bl A A AR R S BRI - DU Rt gesss
SHE RIS S ol 2 B2 - B R B A — A - AHEdE
74 N REBTEVEAR BRI E &Y TAZEEERE R - 201 59 A (80%)
HI5ME 15 N(20% )- 22 ha i+ 66 A(89% FZ A+ 8 A(11% )-
RS 64 N (86%) FIZK T e REEEeadit & 10 A (14%) -
IR AL IR LRI 3 5 ATEA F] s EES BT - 5950 5 AH
AR R % E S BT - EARESRATE A RS e ERea
12 A\ (16%) > A 4 AER#EZEAR BBS FIFRIECRSEH BBS - 5 2 A
{50 FH AR RS = R BN SRS — (B2 - 5 6 AfER#E Yahoo HYSRE ]
aln > EAEERAT AR R E A 62 A (84%) -

28 Yong Zhao, “The Effects of Anonymity on Computer-Mediated Peer Review,” International
Journal of Educational Telecommunications 4, no.4 (November 1998): 311-345.
2 ERF -~ ERRL o (HEWIE) (L AEEE HRRAE] » 2007 4) 0 H 268-319 -

272




WEsE S E Z E AT

(=) EOI=m5EHEE

BEHCH R I LE AR SR B VE - & Java FEz (Gt afiE - HEERE
RIS - A RRIUR = FR P4 - it 58 N REFTELEA BT
X TAZAT - A B E A - 21 38 A (66%) A5 20 A (34%) -
FPEEGE 54 A (93%) MUgAEE 4 N (7%) - ZEREEER
F 53 A (91%) RO ARBEEeadit & 5 AN (9%) A& IE i
IRFfH] - FENE] ~ BASR ~ B B2 EAE TG o EAAESRATE A BER#EST
sl ERAYA 21 A (36%) > & 15 A BBS » ‘A 2 A\EAEEHE
RE ~ VST ~ MISLAHTEE —(E%2 - 5 4 AER# Yahoo YR E ]
afiln > EAEERAT AR A A 37 A (64%) -

(M) KPI"HE=2HRTER

EHI R EE S T EER (AR ERER R A B ) -
AR (RS ERE S SREEE R AET]) ~ BEO (WAL AR
e R B - B E C R DR ) ~ SRAIERS (AE R AR
CE - RS )  BRAIEREL (A1 E4ER R RS RE Ay o BV EG
AEB) B=ERRGUERE > AR LB (EE R, - S4B

EEA RIS RARMEER - SRR AR © 1) RRER EHEER
FYELES - AR DR HERIE T ZOK EEETamevss - (REEH28IE? - 2)

EEH B S RS ? - 3) el ARt i LIRSS EE 2
SO B BB N PHY ? R G AREE % -

EH =GN EEE 7RO _AEESN - B TR E RS
TR RS E R A HARE ) ~ (BT T R SRS amla iy

S& M - AR E BOHIER) B EERECAN (S P RS R SR - RIS TRt oy
FEBUMT) > DTHEATANE S - FEFEGEH SR FRA

sat > AIEEAERE (1) AFRE (2) EER (3) - FE (4) #IEE
[F& (5)°

273




PO REE NSRS B

(F) EOIZH =7 HEBRHE

BRI > W RGN R Al A BIRFAS T [Bl6E - 1
oy e R AE RS s S8 AR a2 BT - SR
SRR o HE e A L [ B SRS - PSR AR A B (B B ORI S 15 - 5
AAE AR A s AR BN SRR A B T T A AR ] Rk - A7 EER e B A
% BEIIAWETER HA SR AAVREE > W R M EET TS W ? ST
AR e am IS o (et o SR RS DRSS - ZEItE e 24
/NRF T LAEEE > R AR B YRR B ERET o (Bt RE e HITRFAY (]
B - e Em YA IR R ZE B — - ERAEHIES AN E 22 0 —HY 5
= o

AN

— ~ BRI TR

AEEs T am A DUS S R BT I A 240k - — kR e LAY [HlaE & i
FoRBER o o S B R AR 5T i LA S T 2 1] > DA S ER— (e 2=
HY R ] S LA S S ] -

274




WEsE S E Z E AT

PRI R i EL B
AN AESAER S E_ IR ZOREEES - TCP/IP 48R « KA MRadiRs
Z B (T PEA [0 2
ELAER L AR > EHEAREEAE -
BAEZ W FAE R A R sE B [ LA ER H2eHY - BT EARER%
REAE -
B4R+ AHIE » BRI AR Y — B o B RS FRY
AR AR AR IR - AR5 RAGE 2
AN R4 AIERIER T o ZATHVSE A RIS TR 0 &
JEEE BBV TS - AR EERAE - F—TEAK
KIEE -

ISR

B4 A BIFEEFHEL > IS E S R ?

B4 B B il i DI E THA4TE (Host Name) DUE Byl& .2
H - Sigi#afE (Domain Name ) FIE FIZRER IHEERG T AERYSH
I -

B C: iR 7o AR EMEEA K ERAERER T4 17 > B
HrhE AR AT —(E R - AT —EHE - AR
(S5 EFWE ARYhE > A BENFEFIHY AT - (Baettihl 2
RS 101 5% A E R et B e e 2 8 2 R
REEIE o B R RV o iR El e L
> BUHE RS B IARAY H B - a0 & LTS 101 55
AEE(EE R E SR G 1T WA - 71 2

B A T BEEET G o AErBEEGT RS EE o i
A FEARAAEHE > 2 edu > BILIFERT—T edu 2
WEI 2 (> - fRERZ AR )

275




PO REE NSRS B

UM R IR R A VB GE R DB A 2 T A 2R (R —
ERIU) > FELL T R R 2238 S0 1 4 T R SR RS B S S BV VA

R ERIRIR RS 2 P E RS

5 o 2 F RN
Mean S.D. Mean S.D.
RGeS S8 5T - 38 45 34 55
ETEERE SRR B s 40 0 36 55
S ER T SR T S 38 45 32 45
A T FERER - 44 55 36 .55
HTE R - 5[H - 42 45 40 .0
HESE Y 404 30 356 .30
Fo . BESRI T 2 (B E
o g 2 4 RN
Mean S.D. Mean S.D.
EHEHESRE - 38 45 36 55
2 jr*%nﬁmm 38 45 36 55
G BRF L - 40 71 38 .45
HETEEHCEIYE N - 40 71 36 55
EFERTIIRERE - 46 55 38 .45
| 404 52 368 .30
Fo= BRSO TR S 2 S B
5 g - ER AN
Mean S.D. Mean S.D.
BZE B ELRN - 38 45 42 45
SIEEEE S HETIER] - 42 45 40 0
TREVEENHETAVEMN - 42 45 40 0
LRGSR 20T - 40 71 40 .0
S| 405 45 405 .11

276




WEsE S E Z E AT

RV s mhEN 2 T S FIE - R R SAH T

g2 £ = Hi

& H Mean S.D. Mean S.D.
Fifi 22 4 & R - 44 89 42 11
HEpsaTima e A AETTIEA - 42 84 40 10
2SR R R HEREE - 38 45 36 .89
CHIESEREEMEE BRSNS - 48 45 48 45
EhTEE T MR - 5[E - 46 55 46 55
| 44 59 424 71

KRRV R B RS E RS S B SRS SRR b B A AE4RS 1Y
slem N DBV E BT BHIEEE M S5 R L TE (2 BRI
WA ET & 2GS - (S RBUR S E R R A T BB AERE SR E F A S
HFR T4 - B i R ELA[F) B2 1T I Bl - i AR RS B B B (A5 Al
SR AR E T I H e AT R BB A R R T B R S S
JL I E R T EREN S | AR RS - BRI S 5 - RS
SENE RS S ERRL A E A E RIFIVEIS - fELLEUR > 48
I T H 0 A R 4y B DA R B AR B A R T AT BB SRES  N AR
Resnick (s amidfE 2 B -~

EFESERAVEBIRE - HrEE (N=11) ZFE - FERBET A ERErEET
smEBRERINE > B B SR A [ FE DR eI R R A
s O] DURIGE TS 53 DU O I - TEZE ] — 4L > W oe & (B b

30 Jerome Rabow et al., William Fawcett Hill's Learning Through Discussion (London: Sage
Publications, 1994), 1-10.

81 John M. Keller, “Motivational design of instruction,” in Instructional Design Theories and
Models: An Overview of Their Current Status, ed., C. M. Reigeluth (Hilldale, NJ: Lawrence
Erlbaum, 1983), 386-434.

32 Mitchel Resnick, “Distributed Constructionism,” Proceedings of the International
Conference of the Learning Sciences (Northwestern University, 1996), 1-6.

277




PO REE NSRS B

wkrsca |y e | B TR - IC Ry SIS T R 0 PR AR TR
=~ FEI RIS

T4 AL —(HEHHHEER T 1665 /R VI AER T 225K -
#E— DAy > BRAPTBRREY ERESCE I 968 R (58% ) > VYRR SR AR
B 13.08 i FRESCE - [ SCE AL 697 1 (42% ) > ST {ir 2 4: O] 7 9.42
R SCE - IIRNTFeas SRS PR B2 A SRR Br BOHT T REEA (B[ 77 S0 - AR 18
EHUBIGE - FE R L EEERHEA 09 % [MIESCE EATE
AN#F 88 I "BURHRZTT VSR BOR S - AT EIE A
HYSCE B R A AR S I H S MRV E T - PR AWT SR AR
i M ERERLTTTAVE AR Ry » [RI A I RERYRE TR Ry e 49 > EERTZE
RERPARANTFTIN AT RS » L BIRIERAE RS Z 58 - AR A SCE
SR B ER > (Bt BN A BIERIRE T i AR 58 - ARACER AL
FELEHTSRE T - v] LI INEl @ SRS oy Eepl - IiomER A B R Eh i - 7
HE— TS A R A (R Sl > PR EEZAE O 22 A AE R B T RE B ]
W E LEA 1257 B ER BRI E SRR LR N A fE
R RZE  BRINE  BUSAEAENN R - BUREIEI RS
AT SERYETERSCE > T EILRREE Resnick Frfg sl Em A ST

N
=

P S 2 A EE RS PR T T AR (S S > DA —
SHEREREHIEE R - 3295 48 (T2 A SR MRS RV e E T2 -
RIS 26 fr[FISEEER S5 o EERMEAZORAEE - ARISZA B
Al > M FIEE R R Rfie 2 26 (R R0 - 16 & (62%) &R Firhl
M LR RS E e R T EREGE R > BER DR SETEMEEIE

¥ Eiad o (MEREERIN R TN R — LR - BRI R R AR
SERRE) (210 RIREHERHEE M w5 > 2000 ££) » H 144 -

34 Mitchel Resnick, “Distributed Constructionism,” 1-6.

278




WEsE S E Z E AT

_E R[5 AR P RE R SRR TR0 > SR INERD AR = - 502 7]
DI & SRRl - B[22 AR S ayERE - 8 {# (31%) &
R R R (EME - A0 SR T o] ISR R e KBRS
2 iSRRI T AR GERIE S ARG ERRRREE O
WER AR EGEEAE 2RI HEAVEESE - 2 [ (7%) B
FEEE A > R AR AR St SRR A
A EARAURE S L RERRYE LRRIF R4S bR SR A (M5t 51T EAREE
BRI > ARACH] A RS T EARHIF R - SR SR B A RETR L 2T H
BRI E -

SRR SRR RS S IR R AR L5 TSR
ZRERE - #4560 fiz (81%) [FISEFHESEALIEE AL - A 14
fir (19% ) [FISEAFHE S - BURH 2 B ARGE R SR T AH RS -
HEHES > EREGESANE RETU0E - 14 E24ERIEE THA
BVER B KR 2 (82450~ L4t e » AR nl LUE R
i FI(E FEERG AR S > TR o Pl R R Y THE - AIREiE 2 Al
HEMHIERE - 2 & S PR AR A mn AR i - B SR
HIEE - FREUR 12 R4 HECEIIANE > AU HES
sfamy =0 BE SR AR N A B R0 - S A HME S
S EER Ry B

BARRERNBEETEG AT fE8REEAE T AW AT
P o BHREADY  RKREEEE BB BEATRE T ESR AR - 257
35 R AERE Ry - B 39 L EIEEE RV - WSS TR > BAZAE
E T AT ECR A RSS2 R A PRV AR R ALY 2 B
34.17 53 > SRR NPV AR Y o B B 17.05 5y BEEGPS
Ry 25.15 71 - GRS PHUSR A HERE R SR AEIE S EREE -
WNERAESREE] T M LR - AR R B3R > A )R sRIE it -
HIPRZE T - FrAASR ] LA EAEET R R SRR S T A E B -

279




PO REE NSRS B

so b NAPHYERA > HERERE  AESEARVERSE R I8 K
E T EEEEEAREAR > 0 T HS A AR E LA A
B T BEAARREGE H CREAER - (B2 DRI RN % ST Ik
WAEEA - FTEAE CRIERR LSRR D - (S8 PR AP -
FHIEERESA > 28] REE RIS R LRTHLT - FEFT(SHY (& E SR AT
il > ARESCEER - B BIHIERESHE IR AR HY 25% -

HAM S A AR SR Ry B2 AR T A Y BRI RERE RIS S e i 22
HA Y BERGEOMET - FERERIERE ERE et FEIASRE T AHIE
 EERME OMEE G - IRIRSRE A 12 RS HEESERE T BHY
HiE U e EEr DB > Nt PIEERE N EER S ENHE - 5
AN =3 BEEER B EM I FE R BRI - T HE
LRSI H R FIRERE > L H R H CEER ARV A2 B ERE T
ELAFHEAZE -

=~ EFI=0IFRER

58 ISR AE—(EERFE 83 T 1512 R » JIFRERTEERAY 43 ELA
FAERA BB A CE 133 55 F 1 1336 s - P9 ARR T 2325 -
i — D Alsy - SAFRBARHY ERECCE S 615 R (46%) PSR IERE
PR 10.6 @ T RECCE [B17 SCEE L 721 R 54% ) R SR A2 (0] 3 12.43
R SCEE © TR eas SRS PR B2 A SR T Br RO T RE B [m] 77 S0 - BRI
A ELZ R Ry > E—(E 7R I E SR RFHRERAE - B et Y
EEPIE R [EEAYEEA] > A& (80 [~ & () BRIEZR - HiE—
oS A B A A o T S » SR PR PR O 52 A AE B B RE B ] A S
= EHER 7-8 K B AEHEERENE SRR R 7 S LR
87 W% BN > FUSEEAERRE -

TERIASHEE I, | S0 AL » AT i 4
ST 25% - R [E] 2 P Ry AR A (T 6 5.0 (M=351, SD=.48) 2%

280




WEsE S E Z E AT

Bl (M=2.71,SD=.64) & - SHME (effectsize) Fy 1.43 > BEEE « 18
BB = (EEE L B REL PR SREAEAER (M=349,
SD=.67, Alpha=.86 ) BilfiiFf]T 5 (M=3.47, SD=.52, Alpha=.63 ) » thFHE it
TR T (M=3.54, SD=.57, Alpha=.85) » [LhEE Resnick FTHe 2 77 S
AR -

iz~ B

AFRZEPHTHEEHR A - {18 L3 - S9MEs R e Lo -
B P (R A O T ABREE T e R R R i DR - T U P8
FHSE A MR A B 2 A T ) - G (MR I E 200 - OB 5K
GESEH] > BYMOMIRNRNS AL S | SHTIAE RN 5 BY - I LT = IR
S5 WAER R E R B RIS S HEE MR T SR R
(2 B DU E 2 FH%E) "B W R A R S SN 2
EARE - AT - AR SRR SRS B ¢ S
SYRC ~ TSRS  AHBAVESRS - (Lo - RS R
SR LR BE A -

R WIS | IR R RS AT DA T S A TR0 8 —
DT THTED b S Bt i A6 % - T L Pl B S P e -
BITRT A T R ety ) - 55— 1A » P M SR A
BEARENBRAY ¢ DL R R ACHEFT 48 5 B 30 53 8101 % B S S A T T
(alignment) » R 2B - SANRHERARERAAE I ERFHE LT -

RIZERETFE SR B2 TRt B B A LRV R BRI ek

35 Mitchel Resnick, “Distributed Constructionism,” 1-6.

% EisE o (W EM BN KR E I TSR — B « S AR E
SEREHIRZE)  (BIL L RTREBERHE L H 5w » 2000 ) » H 144 -

3 HHAE > (AERE RS S RS R - SO IEERL - B AH R
Fe) GO » SOERERBEHZEAH L5 » 2003 4 ) » H 79 -

281




PO REE NSRS B

B e R T = S g\ SRR S S - BRI SRS
B J0E EERTET SRS DAY - W ERVE R DO R A SRR
FRELEETTS 0 ~ PRATEEDE AR I8 ~ (LR Tam b SR R —
AYEEER ~ RIS AR IR A (0 > (EHAH B R 2 R 25 -
HRER AR E T T A A R R R B2 R (B S iR AR F SR DL
AR TR T > nT DU INIE A SRS Bl > DUNsRER AR A R Eh - 2
BB AR BAIIAG R > BRI F A P SIS AR D
AEEERE APV S SR BI A R LU RaTamiE TR e BUE ARSI
R R TR HIREAIZ L - BREEAATT S - pS B D T ARE ARV & iR
WE > BAFRNES  CHHENER TR ERNNERRIAER - (I8
B oy SR A A S e PR AT REME -

FREFEAAAELT FFIWTSE

D) ARG S - A A] bR A h T f ot 1 S22 AR &
aAEfEI AR B BT RS Ry 2 BRAY TR -

2) RZJRATEERE N R N-1 fESRES A & - 5 2/ D i Rl % > S22
HETamiBI SR8 > BN RIS Ry EE B o

3) FREEMIESCEAIEER - BRI CEREH I ? A AAMA
Rt o] LA ANE A S EEHIEER -

4) SrIREEDYEIIA T B R EGrE 7 A RO BBS ik
FHVAE  (FHRES BB AN - SR EHICR AR ERE - DIEA %

% BI5ig > CBRAMERSRIREEBT T2 AR B AT A B ST ¢ DA ER e
EEEE A Rl A) » H1-6 -

¥ BIEE > (HERSET SR E AR R A Z AW )  H 16

O BIEE > (HERETEREE 2B E R DEE AEASETEME RG] H 16

BIEE - (AR SR BN SR ST S ) o (B R EE) J5) 80 (2007
H£6H) H3T-57-

282




WEsE S E Z E AT

ARAALEEE LT -

5) HIFISERPERET S - B E G BB S Pk Ay — BRI 7
BT o Ry TN I A [F 2R B M R AR = R et
BER BT EETE - TR N G AR — TR - AT R
FERERES T - MR LR B G B -

6) EXHIBER Rfale ? BB AR A T B — Y B AU
Wg ? 322 NRIERLEETE 7 12 (B PR o] AR S AT
TR A o

7) PEEEAEABE ARG » BE TN AR SRR A B ]
& 7 EPI HER W IDRAE i (1528 A R SR LS E=SL
Sy Eh IS BB R A RIS - AIRACE BRI L6 - B2
B BAENEEESEREATE ?

8) alEmlEbR 7 E RafSatamsl > Bt i DU Ryl Bk €6 & ol
WY T HYE ? dNERERAE LR (B eI H AR e IR ~ B0 T ae AR ~ 2R
BRI IS - REBAENBGERIES > QIR RS e E Ve RS
EE S

9) EITARFBURGABEH] - WHETRREAZ S > DL TS THANR
[ 2 R L R S e B R RN -

2 Bt (Robin Dunbar) & - JE#7:#  (IEMIEEYEES @ SRR - AR
fsdsh = o ) (24 - R HAEE - 2002 ) > H 2-21
B BI5E - (DIYER S R @R A B EAR SR ) 0 T 37-57

283




PO REE NSRS B

f{iﬁtélv‘/gk

T~ 28&5L - (FEWTEE) - 210 F IEEF LA E] > 2007 4 -

TRURT - CBREZRTG A ) > sl ~ REes L4m - (BEWIsTE) > =10 - Bl
RESCHIARATE] > 1991 4 > H 183-186 -

EaRs 0 (ERREE R R E I Faiot——BERIEH ~ f28HE
YN ZR ARS8 ) » 210 IR TR E PR 2+
s 0 2000 4F o

———  RERE (RS E R PR A BN R 2 E
aaift7e) > (EEREE ABE &R ot & (GCCCE 2001) G
) o opdfiE - RO OORER - 2001 A

o Mo (R EBERER R ) (FENEES ) 10 730 1999 ££ > [ 29-40

SREERK ~ FEERT > (KAWL ) (BEEEE ) H 89 > 2002
> H 65-80 -

FAET - CLEEZEVIUE) - TRl - BESF > 1999 4 -

HEUT  REW > G2 e - 2ENEF IR ) » (EEET R E=ER
SCEE) 0 [RIE 90 4 (2001) 0 H K230-K241 -

=N - (EE/NEE /N ERTE AR A MR N Z &) - 1
i REREZEWEATE Lm0 2001 4 -

BlEE - RIS PHERBIE T AR Sl (e R G B b 5T © DA
HriscloE2 e B AT ER AL Ryl A ) > (2002 FEEAS LS R eSS L
e IR & amsCER ) BT« BN TT8E R > 2002 4F -

———  (EEE RS AR A R AN ) » (B EEIEE
AVEEREMTbTE G ) 5238 © TIEAREE - 2003 £ -

——— (SR AR | LIS e A GGETERE R BT

(1N EEEEVE B G am—C i ) T - thFEURER > 2004
o
——— (MRS TaR B B2 A SRR SR ) (BRI LS )




I ERE e P [HE =S

auE

q

HH 80 > 2007 & » H 37-57 -
A E - (R BT AL S RIR - SBFEREER - ghik
R ZARBERTTE) - 1T SCERERBE WA 5w L > 2003 4 -
SPE2 (Robin Dunbar) 2 - (5% - (FEHIEHIEAVEE S © (EBWIH A
- NSRS =R ) - 240 - BURHHAREE - 2002 4 -

Butler, Deborah L. and Philip H. Winne. “Feedback and Self-Regulated
Learning: A Theoretical Synthesis.” Review of Educational Research 65,
no. 3 (Autumn, 1995): 245-281.

Keller, John M. “Motivational design of instruction.” In Instructional Design
Theories and Models: An Overview of Their Current Status, edited by C.
M. Reigeluth, 386-434. Hilldale, NJ: Lawrence Erlbaum, 1983.

Liu, Eric Zhi Feng, Sunny San Ju Lin, and Shyan Ming Yuan. “A World Wide
Web Bulletin Board System Designed for Collaborative Learning:
Detailed View on System Implementation.” Journal of Internet
Technology 2, no. 2 (May 2001): 129-135.

Liu, Zhi Feng and Shyan Ming Yuan. “Collaborative Learning via World Wide
Web Bulletin Board System.” Proceedings of the ICCE’98, no. 1(1998):
133-140.

Lowther, D. L., M. G. Jones, and R. T. Plants “Preparing tomorrow’s teachers
to use Web-based education.” In Instructional and Cognitive Impacts of
Web-based Education, edited by Beverly Abbey, 129-146, Hershey:
IDEA Group Publishing, 2000.

Moore, Michael G. “Three Type of Interaction.” The American Journal of
Distance Education 3, no. 2 (June 1989): 1-6.

———, and Greg Kearsley. Distance Education: A Systems View. Belmont,
CA: Wadsworth Press, 1996.

Rabow, Jerome, Michelle A. Charness, Johanna Kipperman, and Susan

285




PO REE NSRS B

Radcliffe-Vasile. William Fawcett Hill’s Learning Through Discussion.
London: Sage Publications, 1994.

Resnick, Mitchel. “Distributed Constructionism.” Proceedings of the
International Conference of the Learning Sciences, Northwestern
University, 1996.

Wu, Cheng Chih, and Greg C. Lee. “Use BBS to Facilitate a Teaching
Practicum Course.” Computers & Education 32, no. 3 (April 1999):
239-247.

Zhao, Yong. “The Effects of Anonymity on Computer-Mediated Peer
Review.” International Journal of Educational Telecommunications 4,
no.4 (November 1998): 311-345.

Zimmerman, Barry J. “Self-regulating Academic Learning and Achievement:
The Emergence of a Social Cognitive Perspective.” Educational
Psychology Review 2, no. 2 (June 1990): 173-201.

286




