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H o B EMETH R EHAER T RGREEEN2T ZH -
FAERERRH B AN A LR RHABTHBLZUT L O HEHwA
Eo BENEN - DENARAL  THAEFEHALEARAEHNHEREY
(Green & Bonollo, 2004; Lee, 2009) c SR E 4 av i F M 2 R 453 kil Z &
FEHAZHNER BCAEASRUCRECAZRMERGATRRF
Ho EAXHMF P AR A NERA T HZNTE - Al KA HITER
HEHERNEE  HHEAN A TR A RBTR AT HZHaE
Bk BEF N (Breakdown) AU R EH B FHAB i E 2 Fwg o A M -
KEFE A E M AFE

() HERFLEERERAA T EETNREEH TR HRFTEENH
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ERFHRBRAFEEEE MM B ERE B RATHROTHEER
s # 3 3t 8 7 (Reimer & Douglas, 2003; Lewis & Bonollo, 2002) » % [& # i &
RAGERE ANNESTHES 2T BN AERAEREEHMARE
DRSNS FERARRBRG T B EHENER -

HEEEZERE R EH RN EWA £ M % 9555 (Brusasco,
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EHED - BARAMEHES R CHEYH(THEREMEHEAERE®
oM E AR T EAMARHELER &8, v EREH R T ERE
BRBANEA THnEEFA MY LY - FREEE TR AN EN -
fe B8 2 R E A% 4% ¥ (Hofmeester, et al, 1996; Pipes, 1990;
Scrivener & Clark, 1996)

BHELHRHHBEARIUBHEN T BT REREBNEHT -
BERMREEG B G HEE AT A KK R (Hollan & Stornetta, 1992) &
HEBHERB R T EETRERLHET BB THME N KRR
A - BEYEHNCHEAFEEITES R G ERANT R (KT
BRE#H > 2010; Tang & Chu, 2005) > EEBHNGHAEEZH e E L LA N E
WM  BEHWHERAERZRAHTHRE - S 2 EHrBEESNMHE
AR FRAENREATR RS RN THAE -

(Z) HERHEBAZ

ERf Ry iR ER AT B AR E 0 KT 2P Ko Chen £ You (2009)
YUTEREN AR WA LR RA A ELY s ZHHAELEA
B EEEENRTET RN RAIE - Maher & A(2000)F 88 5 4 2%
HAENEE B AETELEER U REX TR F AL L nESE
WA S MEPHEHRABARURIEALG - VAN EPRFAG T LG T
ERMNUBAENZE WERABEZOHEARNAUZENRFEL S
FoMEAAERBENAN - RTBRAYCTFENRFATHHELY S -
HEMHEMASZLEG T W% L d 4 5E K (Chen, 2006)
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&% 7 37 (Breakdown Analysis) M R 8% — B E P B A NEA - &
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# (Scrivener, etal, 1996) °Scrivener % A (1996) #4874 7 % = {8 ¥ B +
1. EFn s
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Subsystem A Subsystem B

B 1 A-EMRXEZEER K ZH(KHE Scrivener, etal, 1996)
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4, EREERE
ERAHEHNEBRABREBEA AR LT HIRT 7B -
(1) ##M % E(Sufficiency) : B EHF B LB R L A0 EHREZHNE -
(2) & Wi (Clarity) - EREM T FXALBLHE > v AWFH -
(3) 2 # 71 (Comprehension) : XA FHE R BT A mEHR Lz
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(4) % 7 (Attention) : R # EHE ML WREHN KT HWEH)EL
AH A, -
(5) 1 # i (Coordination) * i# 3 & % 77 % i# % 4 3 A 0 4638 » 4o FIE B

=1

(6) [ #f (Feedback) : FEH# ¥ » L HAEFEEHE]E -

Bl - A0 &x i dER o mEEatsti#d@z ®4& - & FashionNet
WREF - FhEFITEHEEFRHE T RLNEE (Woodcock &
Scrivener, 1999) e FH B H ARTH P AR T EK - HAF P EEF ¥
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A B #H

41 BE2 B3 Bi4 Eis
5% T S1, S1, 52, S2, 525
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LHCCRER) Hlii S 5. Rl jiH Cintiq+PC)-

B2 RERARET 2 AEE

..... a

B 3 NetMeeting # K- %% B (£) £ 4 8% & (4)

FHBIETEAREE NetMeeting* HMAEFER -HELE-HER
RENEAXFARE W B3 EBFETaRET - AT EARET &
WL E  BOmEAFREN » BdmEEREHHEE E BT EWacom
Cintiq)#y £ L& & fig -

B 4 W% 155 F 4 & B Polycom Viewstation 128 % 45 A B 5 #1% | o
Fom B2 HE R A RNUBRR FA LA N EARXBETHEE
ERETEAFEE A REMRGAE LT LUEEW mHF B4 & A EU
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RBEER-BE36A2ENAEEZTEE £ W 4355 209 (%) -
FEHNAZ4ER(Cm) - ERABENRA TR LG HM N EERYE
(Photoshop) ~ ST # ~ WM& - P EAWXBUARHEM W XES -

EERESNECHLE A2ERTHESANA IR AT ER2EH S/
P sk B LT OEY > B4 E£HDVIEDV2 B 4458 7T DV2 Fi#
B T M E % - Bl B AW %Y NetMeeting EEHEXATRE F » Fild
W i B7 NetMeeting R H A8k - XHARAELG FEE@HE » Fibl A
HEREERETH T K-

B 4 %ok sm FAALRRE (E)E DV2 R (H)

() ot

BRAMIHEN SEHANET 1AM EERNTR - FTEMY
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HMEEERERTAETHHERIERAOEERT - TR AR EFA T
WEEE -
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R TELAAGSNEAESERRAZRRERER A s W FE
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FRBERE RSB e U 3D BB AR EH -  MA TR
HEGRRER - RATHHAEEL > S1 2R L HAHREYERY
120 08 » S2 A 98 oo # > BHFHREH LR 2- AN EFEZTRUF N
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T 51:10 HRET ?
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T 51:13 WRET ?
S1;  51:15 & #E ot
T 51:18 B % P
S1;  51:20 |# - # £ 7% F A2
T 51:21 OK ! #~F#H T

FHRERANAR TR AFEC - FTEHRLAFHRAEEETNH
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WO R AARAMEHRAES TN REARY > Y THEBN
L AR RBRANAREN R IR ERT TR R WD RAEFTZ
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B R AR B AR LRI T E B A R EEE R R 24 49:46 2| 51221 -
FEEE & o5 R -

() H#&
RRAEHLE I HERNHE RS AXARETEFREEERE
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RE AN EARRAY  TH R TER ARy iig o

(77)

ABEIR ST R BB R RETHHK > E — TR R H R ERH T
WA AR o L R WAZ E R E NS ML A3 REB R AR R
HEH OBCRERERBRBETR SRR W 2 0K 10 FU L#HH
TR ERERNRHE 1 ChA SRR ERHRO L > £ 3
HEFXSHNARHRRETHFEL S URHSGHARET 28— R
AEZEE HAFRIHWMAZAERFETULREATERL - X3 AHEXK
LE LIS & il
%3 RERYEH FEA

ET S B il
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WRETH  F-HoRREMF ERH - EHF/ TARERZ E%E
3MAEATH W~ DB R o B W R AT B R ROR BEEAT T -
FEHELAEHHNARZERREFTIEARERREH L AT R
Pler sl R AR DI sl st ot 2 i R 2 s at R OR 1 {2 2 M 2 B e
KA RRZEHE °

(—)ER 4™ R e mER
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Bo12 EERatE WS SR RE > L RE Scrivener # A(1996) M FH . - M
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F4RBREXHAHAEZ REAENRE 5

E- 3l K EE R K% EREE
(A) 1 A B e AL, BREZHIHRETH
e A%/ A%  (Coordination) Al,  H S Y A
Al S FEEBEREE
2] % @ 12 A2 RERERE
(Feedback)
(B) Y4 & 10 Bl, #Bks
EH#Z/1EH (Tool failure) Bl, IEF#=z

Bl; #HiEeuiE
Bl, ik

ERABRERE B2, HABREFEW
(User-tool mismatch) B2, T #&& #H#EH

© AT R Gl ARBEBAERAHTA
=
REL/RRL psunts 2 HRMETE

AMABERZ /EHENEREN > A6 2 BAENHAEEETH) -
EAHABEAEH BYEAERAY TEEHEN - A5 cBEXHER > 7
SRR 2BAEINCEK,  HERERAFEECEAERE REERET
B2 BRENCEETRERBENAETE) - 0k 4 IR -

1. AHER: FHF/ERHE
(1) EHF &S REH 2

ERERHAHAREGT  REHANERNF EAZES R A AT AR
REREmFEENME AT AL AP REARETH U
HEESERIYRENE B EEn AL BB R EM -
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Aly B FFHES X ETFE
S1; 4946 .. GEEFHE.

T 51:10 W ?

S1; 51:12 W2

T 51:13 AW ?

S1;  51:15 4

T 51:18 B #H%E?

S1; 5120 (¥ AAL LA
T 51:21 OK /! #~ZF# T

WA HRERTE  FEAENET AR ETHEN A ENREZIR
HEEA D WER - REFEARSL 2D WER » At i
Fop HHEEXTHIER] -FAkEz Yy ARELNBREZN &
WhEEA] ETHH - FEFREAZ I WAL — HBHGELE - £F
FrN e R EEAAPNES B LR A RN A AR AT RAE S
AL#HBEBHEAE T REERTASNERT 4 KR5S K FRFTE R
Wi A EKERR o

Al : B G 7 &

T 03:58 [RFlEF?

82y 0401 HPEFHEEEEFEHK  ZHGHZIHERE?

T 04:17 HXFEHGFF?

T 04:19 HHETW ?

S2; 0411 H—-F » #HHHF

r os1s 15 BT I EHT I EHT » GIEEHE T

'
(2) #BE REH

HititmMEc A ZHE AR AAREN (E 5) #FHEF e
B FRARE SN ESRRAEE T EE2REUATEANEHELE - B
6 AL K & NetMeeting N2 W HEZLE  FHATHAREG LT A I 5
AR ERL RECYEXTROAAINAFTCESEH WAt s
EEBRERFHEEBVFRALTRE  BELEA BT BEMETHE
HEFRET BREBAKEBGRIAEES  TASHTHEEHIERE
EEF A& s £ F o M 4h » NetMeeting £ & - EER A EETHEA
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#FHbE LFNETRE  RERRBZAERr LMEXE TR -

B 5 &FaietmEH [B 6 NetMeeting &7 & 3% 76 £ o1 i

2BH#A AL TE

AR ELELEBFEEINBENEREZE T L2 &R %1514 (Nielsen,
1993) ¥ BHADE AN AK SRR T HEART A 48+ AHBLE
e~ T REUKERERETR -
() 1gE

Bl AL EHE ERGEEAE - A0MBERBL)  TETEE
Bl)~ “HMEREZBL)RTAREBL) -  BREEX X B EMABEH
ZHEAEL S LB BEX D EZTH THABRELT W - 2 &
L WEEBL: X Bly) o T B AEF A ENEHFMRIA - AREF A
#3 NetMeeting BT £ 4 X EH R B AR F KRG ER > B ARAT
ENBEN ARG ETR e w - R EAMEANREREZ BE
EEEN AR E R ERT AN RE -

A AR LG  MERAERNEREAR B BRI REREE
o EMEBETRAERAE LERHEAATREE T FHREREER
%% ~Photoshop AR FEEW KA - WA LEE THERTEWEF (Bl
AR — XSSy - FETHERR EME R R EREE LY
TG - v BB BABGRNABRER AR ET AN ERETRE
i RE LTEZIREN  WAER LR m R TR H R
Db ZERAGE T HERRA -
(2) f& A 1%

TS WANERIRENRHBEL A RWEHN TERE
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BHRET S8 20BFIH

FEMERLSORT BB AR AL ONE  EREFHRRAEE -
A EEREARBL)NERAA(E 7HF) BLEATERHH R HE RS
T BT HEREHFRASEN  ELFAREETAMUBERTHERL
MEHR - RBETEFH SR HREF M RAERTHT - 4
BERBE LT EaRE BEARAREHBREE - BHABTEREH
EBUAHENE BRSO THE LARE-

iz R o
B 7 HEHAEFAE

AHEETREBZ)L HAEET AR LRARAFEUREERE
S PENHTEA NI ASEE - BErSELSHATHF T RE £
EERNAAMHERIOMATNEREE - A - BRE S fEEF
SEANRRHAFERN 2 SWEETTH EEFE BB &L - BN
BoRE -

(3) ¥ # 1%

ERESZHEHEHRT O HEEATIREER -HAZHH FH X
FHAGENMELeRELN AR - Bl - Bheamidnda
AHHGREEET A ARGET BRI B 0B ETLEFHRETIEF(AL)
RAUEHEDE Fo i BAL)S S EHME -l BofE R AR
HEEEAAEE TE A RS H N ERTRENBEUREENR
ﬁ_o
(4) EHEET

R THEGS AR RER  REH4 S AFFHER4 — M
B A RFEERATETFH A EE > wEHEREE(BL)EH -
Al REZHTHFEARFTETHAS YR - AMEEL WY =T AW
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FERA AR RYEREENREYE - wRET LA & AR RN E %
W bie - TR EABRERBRE T EMAMBERRLELTRE
HyE I

Bls : FHBEHA

S1; 39:56 HFAHEHEHEFEFE !

T 3958 AET!

T 40:02 HEEET !

S1; 40:03 B XFHEEK FFZHFEH

S1; 40:04 [EHE—TF

T  40:06 KEFER  FE—T

T  40:30 HET%?

S1; 40:31 H£F o HE

S1; 41:30 &

S1; 41:36 EH&

T 41:37 #

S1; 41:38 HERAEZHE LB EERH

S1; 41:42 | ! &4 KT

HF-FEc PEMEAENERA)THS A RFEEIAFTREAE
BERARL WEFRSLTES S royRCEME - wAHBER 7L
BERE BEIREEIBRGURAZERATH AR -

3. FHRAE/EE
(1) #H &SR RHED

CHNPARERETRARAERERZNRTEREREN C1 B #
THAZEFHEMHE R T EMELNEEGEN -

Cl: UEHBEHHEFTH TA

T 0439 GHEEHBBEHENE?

S1; 0440 HEFHEE—HHF HEE..

S1, 04:52 ExFH#E?

S1; 0453 |[#4
S1; 0456 ERHEZZEHEHN  REETERYPH

HERACHERBEYIIAGE - s AR B oA AZNE
FoBARBREAAERAE LAY HORRCE > BTRESFORE
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TRABRBEAT NPT - RHBLAATHEEM LRHAE > FEAERE
EATRSA T R BERFEERFRRER T AN % (Cameron, et
al,2001) c HAHFRFTEEGAENEE - BREHRET LA HFEMH
FUEGLEGERAEEL R LERER A B RALEIF - HEY -
HEHSERELERETYRAZ TR TEARAEMAREN IS -

AEFBEFREANGERH AR THALHZTNDE G AHS R
HERFEERHHAE(THE) A e AT HETRHE TR HM (2
EERE|NERELLIT R ECBAEREOHEH R L - AL T
BrEREETAH ARG AL T T WRHA T EEABRANEZE B
PR E TERTE] ESRABE -

(2) D REH

R BEHERETRIAH RN FE AN R A B A B EE AL A
PR AR B BT B 3 Z0E 09 B o ¢ (R E WA R B9 BURT I (accessibility) (Fiske,
1990) LA B4 5 » & & A fE A2 o 71 DLW M 38 47 5t s LR AE B Y
BE - TURBREESRGIHARIAWIECHHERER -

HHAHBLEY  FAARI L LEEEHRCHEHAHEREU
RIEATH AN H B E (Chen, 2006) > T R EH M R MU R B A ENF
Bolhh - F EFENYEEFHIWEEB)THE b wERE > HEE
WER  HEN TR HAERTENERERBRKES -

(Z) &R dn

BABBENRERNS  AEFEEENEZE - RO HHETH AR
METHRNIN - RS ETR 202 ERBENRE RN -2 HELEET
By Ak B A 56 K (S1 AL33 K 1 S2 4123 %)

RENBz EERE/EREEN T ERE 22 KEF(ST 4 12 K s
S2H10R) s ER#F / TEZHEANERE 3T REHF(STA 18K :S24 12
Ky ERH/BFEWEINRH 4K(SLA3K 1S2 1K) A EHE4&
MR RAETE »S1 A ERE NSO BDWER S2HAF 1105 - 244
FERH /FERFENTLRE 371 DN ES FAHF T ESE 3751 ¢
R REZHEANERE RV -BRETERAY TENERERE
M 8 A o

DABTE  RBAFTUENEHEEBL) £HE 10K : KE AH
Pl A8 T AL ER L o X BB RETHEAIRALESE
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EHRMB2)2HBE 6 K- ERWHBARIENTECHBEZEF KR
oo EH 1K e

ERHFEE B EABEFRENEE 2/ AR EHEEBIER
£ 2540 B~ HHEBEH R BIOA B E 508 PRI ETEE(BL) B4 362
BrABHERRMERIABTHARIYRETEAL) £8 £ 162 F
M R TS (AL B R 149 £ o

& 5 BRI 0y R B I

- S1 $2 )
TEH BEHEEEEH TRBE) ARG 4 5t
Aly, BEZRFHRETE 4(76) 2(86) 22
wEy, Al HHSEEYE TR 4(84) 5(65) (371)
fE B # Al; BFHEERE 1(4) 3(10)
AZ R EE 3(46) n/a
Bl: HEE# 2(508) n/a 30
Bl, I EFTHE 3(281) 1(81) (3751)
gz, Bla FHERKE 7(1879) 3(661)
TE Bl, #alFA n/a 4(82)
B2, HAEEFEW 5(94) 1(20)
B2, T #THREHEA 1(62) 3(83)
Cl ZRWBEEAERANT 1(51) n/a 4
®AZES £ (142)
% 4 C2 ARAETHE 2(74) 1(17)
- 33 23 56
(3159) (1105) (4264)

THABRV I FREREEBL)ELABIZRER FARLZEN
Rl ey  HEMNZRAER AR EARVEERTNNE - RAERBIH
HEHRT EHAEERAER - FEAER LR HARERALT
WRREWBAFEARN - - ABFRBLY)ERERR L ERZH D - 2
AREH WA BFETHERR - ZERRBEHGHRTE -
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EHWMZ - EHE / TAERAREKPEE FRERAE EREERE
BRERZ /BR -ERFZHAREZERAEEELAMAXEE B
TREEFHET RN ZE E2RBEMIAMEANENRMEAEETER
FRRWHMEFAAREIE  REFREF LG FE AR T HEH -

(Z) BHRZBERAESN

AEE-FRATAXHAEEFRALERRTZHE #HHAB
CERIABEAETHF RBAREAVE N 4 4 BRHEI -0k 6 TF -
oM AEHRERZ B ELNERZNELHR

*#®H  EHEREEE T S, S1, S2; S2, S
Al, BEHXBIHRETH 1 3 3 2 2 3
Al MRS TR 4 4
Al; BFEEEE

A2 BEHEE

Bl, ABEK 1 1

Bl, T EFTRE 2 2 4 3 1 2
Bl; KA EHERE 3 4 2 1 3 1
Bl,  F#ErA 4

B2, HBREEET

B2, A &HAY HEHEA 4

C1 ERMHHBMARANTE
C2 SRR TE

HAEAABEX R I RETHALEN R ARE R AT A AL
FREEBL) BRAFHBEG LA EEBL) - EPh7THHES1AZ4H
ARG R B EAEANELRS AR ERLBEEN B L RA
HEHTE  AZEMALBL U ABL3FAE HERKEAZE
RAFAREBYNER B EHFR IO RETFCERE —FHaagTHR
Wz ERY: TARERURER GG ERERTIBE SR BN
EH - EHBEANIPURETHENERARN  FEARFEFTELLZEHLE
REtdwmd c EEAAAEHES R TR ENESR D TAKERAER
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WEEBEEBENER - WSLAE

12 RENERAHEELFEEFL - BEGEXREFCEFI R -
EREBHRENK  FFAFHEH  —Z—THBLEE  THER
FHE R HEFE REEEFHTAE TITREEOREEF -
BH -EAHNEHWEE L I RMER T EAET  EWAERZE

HREANRET  RERHE R FEGHETEREPHBETF - Bt &

Eitn S22 E [BEME] HHARE -
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Abstract

Since face-to-face design teaching-learning discussion uses various
materials as the supporting tools, many issues raise as design
teaching-learning discussion undertaken over a distance. In this study,
two student teams attended 3 weeks design project and communicated
with one teacher via video connection and NetMeeting with the shared
drawing board. All online teacher-student interactions were videotaped
and transcribed for breakdown analysis with which 12 kinds of
communication breakdowns. These breakdowns were categorized into
the two-level coding system including 3 primary coding and 6 sub-coding.
Results indicated that 12 kinds of communication breakdowns affect
each other. The study suggests that the ways potentially reduce the
occurrence of breakdown from three aspects: participant, tool, and the
environment, and proposes the direction to facilitate the conduction of
breakdown analysis.

Keywords: distance design teaching-learning, design communication,
breakdown analysis
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