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NRHIH PSSR - AR R 8 A& R AT
FLUBEDT - RO EE - MR hEREEA S @E)%%ﬁ
SRS V2R A o IMESRFIRBE LA d - [RESHE =07 (path
finding) J&—7feAE AR By &0 T RBREEE 2 TH - K58
M= DI REE S INEERHET o - DUES— R
HpssERSE - AR ERLIARRENEZE M « BEETHI RIS
MR R - (R - #E H(E FE B ST B 2 AR
FERBAIEDRL - BEATAURIR MR - WEPRET P it~ =88
W e 15 BUES R R R EE T AT 2~ B E A = AT
DL S I T BB S B R A h e -

One of the most difficult issues to website designers is to
enhance the internal findability of websites. That is to refine the
ability of websites for users to locate what they need. Based on the
concept of user-centered design, card sorting has been recognized
as an economical and effective tool to construct the websites with
better findability. Within the test of website’s information architecture
analysis by card sorting, participants’ classification cognitions would
be affected by the ambiance, time or other factors. Test results
would be fit for personal cognitions of classification if the test takers
recognize the meanings of each website items after the test, and
then revise their own classified results. Cluster analysis is used to
be the methods in analyzing precognitive information of website
classification and constructing website structures according to users’
classification cognitions. However, the path-finding method is a more
objective method to represent users’ knowledge structures. In this
study, we will use path-finding scaling method to construct website
structures with users’ classification cognitions about the similarity
of web site items. In this paper, we discuss the findability of the
constructed website compared to the one constructed by card sorting
and cluster analysis, to prove that the proposed method is suitable for
refining website architectures.

(88> Keywords]
B 5 H 0 5 BERA  EE

Information Architecture; Card Sorting; Clustering Analysis; Path Finding
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— =
= FEim

Va2 RS R A - BB T AR FHEE © N E 2
REAVAERS PR B SRR A I EEEEREE - (A
BHEIEAERS HVE R F ORI T RS EE TS AFIE R e SR A -
PRI > S5 A4 B {1 S A 7 17 B LS S AR A Y 4Rt 8 DA 4 R (1 i
Fr R TERIR & T R - DUERSRS AL ISV ERY -

S i 4k Y 4 SR AR B A T 2R e 23R 5 SR B RE T & 4k
{57 FH & 7 SR B HHAS Y A 4guhi st 11 45 U7 T i PRI B Y ] R 2 4
for {5 R & R B M P Py 75 Y & 1 o Morville 74 2005 SR HH S EFE

(Findability ) BYMES: - f5 /4GRS - o] DATHIARY & 725 i 4 P54
B o AT AT DALE AT for e T B sth SR 4 B o] N BCE R - duh =@ g o>
R — B ES RS BRI R A= nI4gns -
Z RN IENS © 55— Rl B R A A4k e B ) 3R 2 A
HIFTAE » T2 RN BT - AR AT REBIEE He A By 4mh - 7R ]
BEFIH A EE A4S - 4gunb= g R g B -

Ry T WG EAERE N = T B R 4 - & Bh(E - RE B B A
HEIFTRAVE N - EBESEAT Wurman 71 1976 5 X2 H T &
#& (Information Architecture ) HYME:S: 5 Wurman 57 5775 1B Al 2 & S0
st E YIS o R SRR T R A B A T G B AN - (5 & ST RE (e
W& (Wurman, 1976) - [EEEEE S Morville & Rosenfeld

(2006) K& 2R E 2 R EE A IRIRAVAE AT - AEunb Py HAH & -
- BMEREELAGNEE BRI EENE K DR M
B Z > AT EARIES o Wang, Hawk & Tenopir (2000 ) F5E(H &=
AR EIRAVAT Ry S5 R UEES S MERZ v LA UL AH A% 2888 > R G
(i F =& AR A uEaH 4% 7 LA Rt R B Fr R S el B A = AR -
BEZREE (2001) Fi5 KB e 25 AR 4G 0k (50 FH 2 R 4 b s R I R 25
TUNE BN BN - A S ERRER - MR (2005)
fi5 H— ({8 RAGuEAVRI N E SR IMEEINERNS » HEIREVE
BN B ZR 2 fE - FHEL TR BB EH N —(EELEHEE
Y KRB AV E SRR T r i = a8 - B2 e A
FHERINEERE -

BN B LOEVEET - fR 280% (Card Sorting) —E 2
R e T R S B MG 2 BRSO NARHI T B - RR AR
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T EE R R AR H RN S &SRS 7 HIR 0 - 1E
REREEHEN B RE  BBRERIIT - RESNETE
S R R [EIRR A 2 oy B = - RS DR T 420 RE - IR A Mg h =g
FEEL{EFME (R EERE - T R3S - BREfm > 20115 Sk~ B2 %
2009 5 HEERL ~ RIEF 0 2010) o ENET EE AL E SRR
FINKZ R AR AT E e - R o fEAR e
FHE S 4 uETE B R8T B - AR el g 23R
HEFE S5 LA R ZE PR 8 - DRI R = A R e i 4k TE B o0 0
EERENBEREDEEEE R WNREZ RR S EAEME
JHEERERY H ORGSR - DUAREREE & AR A8 3 HsS
R 2 WATFE I EES R R ARG ) B EFEATGTERE -

g =8 K (Pathfinder Scaling) /& —f8 & ¥ H DL4E BE & T2 #4280
ML S BAGRAVEREE 0% o RS = 802 A A 2 Ry
4B (Proximity Matrix > PRX) > DIKIERAGRE4HAR T 5 > 41 Knowledge
Network Organizing Tool » KNOT) #£ 17 43 #f7 > & & 1€ B& 14 = 49 £
(Pathfinder Networks, PFNets) - [ I E#ESEIRYBARTEE - AT HCES
=S B S 2 M R SRS R E R - B S A B
AL - BIRRHES IR GEE D) © SR 2 fEbh = Brddke - 7l
FHE SRR BT 2 o B EREIER R SRR E R T DL
BRI ~ REDT AL 3R hEERLIEET & E R
Z HEUEZRRE o RIS ESHE = oAr R AR DAB R B Y 200 7 = 48 A B
BRI EREERS » AR EREAURENRZ ST - BFEES IR
A TERE A - K= BB A EE B M 2 R AR
FERR ISR IEZERE > WS L= > 35 » DU IE T
HIEN I B R AgnE 2R -

&l ~ FHRESRK DT

ARWHFEHRaET 2 S KR AR ~ KR 2RUA ~ @R
Rt e 5 1 WU - DU T R T B AT eAH e £ R SRR AT

— BiEE
1976 £F Wurman {5 SER2AY A S B Sefe th B RIS © &G
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et B s a T R R R R o (&R 25 2 B e ﬁnﬁﬂjﬂﬁ“ﬁﬂﬁ =HLA
— S AR 7 S A 2K o e AV ERTE K - Bl E
A A BCE AR AR — LS RS > TR E nﬂﬂﬁﬁxﬁzﬂiﬁku&ﬁ =&
LHERAS AR B s HAHS R GE R BN S EQS HZHIEER
IR DUm R A&V ETE K © Wurman FrigH iV E RIS ST
B M WREE ﬂ?i‘?%ltfﬁéﬁ’]ﬂ‘ » HE 1996 4 Morville
& Rosenfeld (2006) EHHEHENAMEIREE - A 2o L E 1 -
Morville & Rosenfeld (2006) o [ 5 B LA A R o HPIHE =

ZEEAGEERESEE R HREE S > NaAESE S (EEH
HIZEE  HEERTIR RV EEE N BEE - o DA BhaE & se s - B -
BRRH R - 2R DUREHSR R EET > HEEE A PR E
w e EEFEEAEEEE B B EER IEEN T EEA—ERE
RAFAVAHARZR SR E B Sb il 40« AT 8L - EEEEE

EEEBUE - B IE HeH SR 2R R K L o F 3 EAS 18 LR R Y AR A
Huh N & A A8y 5 S B BN A L o ER b s AR — (]
RAFAVAHSS 7 =X > BB LE A& RSN S0V R TS - SRR &
HIRFI TR ERE T EN HAE - Bl 2o o] DU B 4k 1T N 240
& > FREAENEZEERE ﬁ)’lﬁﬁ* Tap B o A & 5 A R A A 49
UHEERAZ (Farnum, 2002) o 480G E AR RERT DAAEmh (o F & RN AR 5%
STRIAHERH S > SRR K - BRSO Ay i
HEARE TR RHBAY - ETRAMR - BB ARG E L U(E
HFEDIA > R —(E R ~ B - BRI AL &R
(Morville & Rosenfeld, 2006) » HHAH%E 248 IVE HAE T E N B
5385 EaRZRAENIAH 4R 4 FH4H 458 22 ( Organization Schemes ) F14H
445RE (Organizaton Structure ) FTREEK

HBRE AR EBNAHE 2 ML= > g 8iELEE 2

IRy EFAH )7 20 o 2B AH SR AS 2 v LUES Bh (o R =8 5 07 (st & $ L Fr
FHVERR > AL 20T 97 R kB HENE ~ BIRME - JREREY (Morville &
Rosenfeld, 2006) - A& HEM:HHE A& THTFEIET « #HEAR - #
IR B > SIS A RS TR R - SR - %
(ERE A~ fetbmryaHag 7 =0 R AR RS A4 8ES 2
75 o MERERA AL RS AR B S 5 2 [RINEE S ~ 4H&RAVBHY
DUR A AN A PR g - EARE SR AH A5 £ > B
FEEEEAEARAN - R AEAHEEHERER - R RSEE5iEiHE
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HiAIE H CEARATR AT - EUEERGTRY - FHRAERN TR ER
HEHFREE L > FrEENEESSEGATREENR - M
ARG IR Bl - R E AR E IS RIS E > DU AR
P BT ERHR AL B S S S B o SEuh a5 RS & P & o S
FHITEIE - A AKUESH SRS 20y 0 U & A B M e 8 (Toub,
2000) -

ST E R BB R ER Y EE 50 *hﬁﬂﬁﬁ%‘
RAZTRASRGET - WhE SR A HERE > BEREA%
AV E RT3 > W LAR BN E A SRR EIFT R &R - dekast
5y B =T« PR - ERHER - B3R - B B AR S
e B H AR Ay 7 FUORAH AR A ﬂ Kﬁfﬁﬁz&ﬁrﬁﬁﬁﬁﬁ
TRECHEERT AR > WAREIFT AR &R - R BRI A2 A PR e = AH 43
Gt AP EAEERER Wﬂl FERCET BRI 2 &5
& HWEREMS - 28R 10 ERHTBHERTRE - i EHyHastHE
%ME2%W’%@%%ﬁS%AﬁB%E%%ﬁ%Tﬂ&ﬁﬁﬁﬁ
afl o BERHEE AV AR AR PR U (AR R M B R Rt 7 20 > AR

ﬁﬁﬁiﬁﬂ TP HAEL - B RHE S i EAVAEER T 0
AR ERVEHERE - @ FAEBAR S LIRS > BBl
RIS ST B T 2 e o BB (E A R EIAERE N — RIS
ST B A R HYAAERGET - H - AR e P e A&
FEAERRE TR R Z R -

1 1 1 1 —_—
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2 RMEZEEIEEEE

R =ik S Az

Toub (2000) F2RfEFHEFEE ARG TRFAVERT T - (£&E
IRt b (EHETTZE A B E e B FH = A AR - BRAR(E
P AT R B R ~ AR (o P o o P R SHL AR SR 7 SR R ~ B (e
M N B S e s FEahaat v —EPEE: - BT AEH
Y > FOEEITEAIRIEAY AT > AR 1 AR - — RIS > AEHENE
ANAABAY AT B > AT PR B s T TR

&~ 1 AEERNEFBIN

PEER PAKiIDAEEN
RE R K HER A 5 P 8 S PR T4 B R AR AR A -
B ki P R L R -
BrFErE B PR A AR L A4 T AR R A
acat #IH HE T TS DA A (o P 5 2 h AL B s TUR AR AR AL
et e A & AR LR T4 h AR A R -
et AR B BT A

AENATYE SR 3 H’%E%&Eﬁ]@%ﬁﬁﬁgﬂgﬁ%@?ﬂ*Hﬁ%ﬁ]ﬁﬁﬁ@:ﬁﬁﬂgfyfﬁ*ﬁtt@ﬁ°
B4R e R LI A AR -
HH# AR+ “Evaluating information architecture”, by S. Toub, 2000. Retrieved

September 6, 2012, from http://argus-acia.com/white papers/
evaluating_ia.pdf, p.9.
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(—) #sk4¢ MM (Usability) 3¢/

Dumas & Redish (1993) 58/ {80 F 14 2 ¥ {50 A =& (o FH 728 by > A
DAPRZRHE ~ K G058 AR « BERE (2005) RIBERA4EnLEE AN (fF
oo P EE R B M) 2D BRI S, - HEETERTE
N RGNS T RE AT S (B AV EE AT OK - DI B2
HAFE PN & 2 AR B TR BT - W REEE(E B A A RER - B
/DY 5% 738 1 B K HYRUAE © Dumas & Redish (1993) 37 B {di F ST
RIS H ARSI T77E - FELEIEAIE H B R 50802 fh 58 i
HAEBRF - BN ASFEELHIEHAZERNEEZS S - ML R EEH
HRHE B EgEE WS EREZ BE - RSB E R RFEIEDN
A% - ZREEERIEANES - RSB L T2l
W7 RS ~ T ERIDAH R MR RIRE - 3F HE— PR o
HYER -

{5 PR PR B A T A (o P = Y B R B P I i gk (S0 A Ry 3d %
A T 7] B R A ST (5 S B 0 R R o (R R AR

(Genius > 2004) - JARBREAL Z #i[E ~ HAVERGEE L - F
% {55 FH M4 B2 2417 (The Usability Professionals’  Association, UPA ) j&—
(EEEHEHAMEEZ - THBESEL BRI EREEE T 2HE - &
B 2005 ¥ RS sl 2 MR E AN BT — IR MR T
HPAE » ZAELEEEAS 1329 ¢ RS R EAER
ARG TEARE ¢ B R~ SRR - (B ELR
I/ GEEEET - Pk 70% IR o SS4RRE AR R B SRS
ERPT By 4R i aH ] B BB HH B4 3 Usabilicy. Gov 481k H By 51122 2 {if
FAVESEAL 532 » DA BRERFT &) > UsabilityNet 48UEHE Kz > (5 F M2
T35 BHIBEE SR ~ SRR BAE S 3 i > Fedhim H P 4k
PRI R Ry 2 (E R MRS 04 -

(=) Wb FHER 5

R B BRI 52 + BHR (R AT - I AR At
HEGHERS - HEFFAIER TERBEERFED - 125 HiE B
PEFIENIIE R — ARV E - B A sE DU AR R R B S &
FoRVER > BT HE RERNEE - HHEERENS
W e R BRI ER K - iRy T 5 2RVRIE - RfgiliE
EHIRRE > Morville (2005) &t =& AL © Morville 52 5y =5 1E &
R AR EIRVEE T - M — DR r S R P Y - el A=
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EEEE T Huh s B0V EE T R A b i A BT 5 &RV sE
71 - Fral T AEUEHHREINVEE T | B E A A S [ A AR
HUET A E I FHERIALE - PEREAT R R B R S > Bl
PEVEFIER S - 0 " USRI R A BT R ERIIRE ST ) BfEE
FE RGN B R RSB HFRIENR - LEr 2R nEE R
e > MBI ES0VAENEE RS - T DB BN A B A R R S
Mo BI4EE=ERE S o Morville 58 Ry B S R MRS IR T P (M Ry
EHFE - HABEERENS  WREAKRFIMEEEGEER - (58 RS
ME > ENESEER ORI T - AR 2 490k 53 5 Bl LAAE ik A )
FEERT -
1. @k M3 FHE R

b N e T R AR A EH O R 5N B S A PR A R 4 2 5 4
uh o BIfE A i = | A e H =R E
PEL AT o BRI RS > B4 h = S - 49uE i 4gpE
PR DR 2 e > v DI FE R BRI E (H A
SRS AMEA Z EES R ETE H > S EESETT
PHEE > DIEERRHEE Y - —EFaydEnt > SEEE —EEZEEE
BB RN ST o RN E S E R E > BB
T R{ERE S T DA R M ST

(1) 48uhry URL fr EMVEZE SRR

(2) FlIFH Metadata 41525 7 g8 =0 [ 4 F

(3) HHEnL SR = S [2ATH $%H > 4 Yahoo! B Google

(4) {T4uh b st A e H B M = Ak -
2. WM FHEE

WL S > A EEEEREZNIM S —  RAREE
FEdt A RN & s e S A T8 20 = 45 A 1 1Y 2R R T B2 714
U BT - MUh N S i E B RS - BB SN
TEZ G TR R BT RV E R - SR 4GB B & 5 e & s e
Ak N B = P AR A 5 A = B s T G R 2 — (B ] ’Av T
Z - MEWKERES - MuhAN I FE 2 48ntn e HEHETFK
HY— BB S o (e &R A ARG » T A8 4R B0 BT &
2GRS AL I AT o

Paul (2008) ¥AFIERE SRR 7 (2aE > LT E
10 {ERRE > Bl B F A EREm RN T - oI AT fE
MIHREANE - Ialsk s\ &SI IEHEREE > #fa15E 2 s -
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2 MBibEESEETEILR

# Correct / 7
Question participants

M-Delphi  Open

1. Where would you find information about the last day to drop

4
or add a class for the semester? 6
2. Where would you read the Dean's Notes Newsletter? 5
3. Where would you find the application to the Tax Law Clinic? 5 4
4. Where would you find information about the Judge Solomon
NP 1 0

Liss Visiting Scholars program?
5. Where would you request a copy of your transcripts? 1 1
6. Where would you find information about the Student Council? 0 1
7. Where would you find help with connecting your computer to

the school network? 7 5
8. Where would you find the form to substitute a class at another

institution? 1 4
9. Where would you find information about the Attorney Practice

Internship? 4 5
10. Where would you find a copy of the Honor Code? 3 3

Total # correct out of all answered questions ~ 33/70  32/70

EAHRIR © “Investigation of Applying the Delphi Method to a New Card
Sorting Technique.” by Paul, C. L., 2008, Retrieved September 7,
2012, from http://www.iainstitute.org/news/

documents/research/results/applying_delphi_method to card_sort.
pdf

G ARV B R S0 o - 128 1 R TRC T R ] LR fE e 34 5
FIREAFTAE > MEPAAENF e B R MG (Likert Scale) - HIHT
LUEisst ot SR A BB B REEE - Sk - TR
BREEfR (2011) R G RHEASHE ARSI SIEE - KEE T
HAATE TS < A B AR ] 5 68 2 2R Ay S e 722 1 - B RE Al Y 8
(EEERSRIEE & 15 sl d o (RESHBEAEEERE T RS S
ZIREIE R iR - IR SR BIEZ S EEK - 6
scat HEER A Likert B ER - SEREMSForm TS - 5
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SR BIFEGES 7y~ @4y~ @3y AEa@2y - IFER
G5y e
(=) Fhasax

KR ABUAEL g R R B BRI T & W N B B g S
BB AR R A FIBVAEE - AR R R 4 B (WCST) #fEH
AR 25 B TS5y BHVRE 1T ~ S Y TP B LR Y RE 1 LUK
fE{EHY SZ Bt o Upchurch, Rugg, & Kitchenham (2001) f5H KR 73H4
JEE Y George Kelly FY{[E A RS 5@ (Personal Construct Theory) >
N P RE > FEABSNSEEYNEERNE > HEFEEER
S 3 [E R R AR PE AV ARE - AR 2 e Sy AE A ERE A
AVFFE (Fincher & Tenenberg, 2005) ° R 73 AR S OHEF L E N
TERTECAH RE SR 7 FH A Ak 2848  (Maurer & Warfel, 2004) > Hawley

(2008) #5i » HEFEH A ENEER L OVHEIEZENE - ML &
MRS A E R R o BUAREEET -

Hudson (2005) AR 2 BUAKE & sNZLfEan - AT 8
SHAm - SRR AR - FEHRR R - oD
G E P A B FRAVETAE o T Maurer & Warfel (2004) 305 & AR
TEETAE 2t —(EAEER - KEAH-RR 2BUEREREHERE - 7F
Ry e TR Y —(E2F 3 - Morville & Rosenfeld (2006) 5855 775
TEHEINE TR IR 0774 - (B IRAE B A E RIVER)
TR KAV E &N E T H 2 — » Courage & Baxter (2004) RIIFE A&
HMIFR G R 2 N ~ BA % -~ B miask EEE S
[B1f% (Feedback) - FRFMERFR]DAEEA KRR 2804 -

Fincher & Tenenberg (2005) f5iH~F 2 BUEAAERAER » B2 —
MG EAVEH R > G0 TR AR e > i 9 B sl B
HIEhB AR - T Oy BEHEAR A FEHEMAESRE A R EN &
¥& > BIanis R ER S EEC R I aURR A - PRI & B A Y R SR A Ak -
B Zad s 2 MG A EALENEES - RR BET A0 Db 2&(E
ZEEIVREDE N e EEES RAVRDL -

1. FhAaHEZIE®

KR BERARE T BB B — R HEE NS
FEMERTERAV-FRIEH » IR CHVEVAETT /38 (Maurer & Warfel,
2004) - IREBEEVET TN R SBEEALS BAREEE > K%
FOURNRE 2 7 R BB R R 739807% (Open Card Sorting) sz £ PR
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F 47 7% (Closed Card Sorting) (Maurer & Warfel, 2004; Morville &
Rosenfeld, 2006) - £ X R R S BA#ETE - EFERANEE
st B 2R 2Rl E T FAEE R EENNER  BEEE
HEEENSEET - FRECRAR 2 BERE G AN RV 2t
ZPEE: > B EH RNV EESRM S - T R EESE
o WAET T BHEEEE % o BT S KN E R - TR ER
KRR BARAVIFRE R AR EF N - BEYAEBHE 5 AT
VR o HEIER R ABUA R E NG EARERR > Ml
ZaE RIBIE B (B U B 2B A B =M 7 U DAsHE - (25077
HEg > P E g B Z R EHAS TR A EEE . (Maurer &
Warfel, 2004 ) -

KR ABETERNRNES RE > KRBTy B - YRS
BUEHECE S - PN AHIREE R LT » HAERE R o (e R LR
W > BT HEHNETERE LNRRE —HTA - EfFEaRIE
FIFHERSHEES - 40 USort ~ EZsort 25 - R/ BUAEBEAREHA ~ 25k
BATRIRE K EEHRE EEARER I DUT o RIEE B2
sl ] I e A T

(1) RR¥EH

TR PBENSEREZEERZ/VRR - HRRBEKS AR
TR FRHIRGT - R BEB VIS - BT EEWMR -
TERIFENE - B RN E AT R R o B B s T
J&L  Rugg & McGeorge (2005) 3yt ZLASRET T 0Mr - THEH £/0FF
B8 [ o E5 > Maurer & Warfel (2004 ) RIJFEA 30 2 100 {FEIE H 4T
R R/ DA 30 {7 B AR ZRfESe B 237 » 210 100 {#7H H R EE
W - HE SIS AE R G AT R SER ¢ BRIt 240 - i
B AT H Ve B SA 2R AR RS > ] DUREFE A 200 (E
DL EAVEE © Kaufman (2006) s8REARN R EEES T 20 ~ 50 5
ZE > EREEE S TR EASEREN - R EZ T LAEHZ] 200 58
HYEE  Hahsler & Simon (2001) FEZ5AF 7700 120 5~ - (HALHLZ
AR LA AL - #ETE R e % 5 - R A RR B E
ANEEHEE 100 55 - Courage & Baxter (2004 ) 575K B & A~ 24 90 55
R Bzl B AEE — I BB LN B EH 5 -

-~ 7 TH H AR N 25 1 BE Ry gk o By — (& BE 0% B A - DORE -
—/NEERVE A ~ SRR IS o MRS ] BRI AR
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BEEY— 2 - B AR 258 o A R N B - R IR Z e
BHARHNELIE > B2elE ] DUET S EENE (Maurer & Warfel,
2004) © g E AR R TH H EEEZ K B (EHE (Hawley, 2008) -
THHEA a4 ER B A S WRANE » 7 DE-R R 89% H#H
i an A B E i o B —9R R A AR SR G o] LUE B oy i Z & AU 73
%EB (Kaufman, 2006; Maurer & Warfel, 2004 ) - FEEHYE 5 25
EURIEY 3K > TS RTHVAHSS - EE R g hn T 58 M (Kaufman,
2006) -

(2) Za\H

KR 3 BUA TR A S RE R 5 =ETT o AT TR
FH—ANTREARR 2B TR Z S D BAE A [F 22 o DA R
HATKE T ameitE B8 - BERE T 7 AR B2 B F—4H > [F4
ZalE —RRETTE R 0 BRI ERE S B B E R o A - R b
KR BUERDE A KT - F2a B EERE - B0 EREEF
B F#ELT - MEHERZR B AET A - B T HEEI SR 25
W REMR i A P AR R > B 2B r#ET X - =
Martin (1999) 305 EIRGHETTFTS4E R B T E&E R a5 EE
R R s R (T RS T I 2 5B B 5 T B it 2 B H M2 5l 35 47 A
RS2 2 - HAEERS TS - 2l E WA RN AHAMZHE - TR
FIEFREN B CEIENRDE -

1E525 % NBE > Robertson (2001) f5Hi~Zal & 2/ V& 4 i »
R R sl R VIS 4 fiL > Frfg B théE R ARERMERE - SHIMitis
ETERE KR 28R —dHslEEREE 8 i > R AR a8k
DIFEHIELE T - B fCBE R/  Maurer & Warfel (2004) 305 7 ~
10 firZslF B E W - [H R 25 2 DR R B BCRES » Al 3 A
R—aH - IR S eHEEZRE (3R 15 f2ed® ) SRR EATRER -
Hahsler B Simon (2001 ) RIZY FsEI G~ sl & R 4HIEFERIAE 5 2 10 i -
Courage & Baxter (2004 ) #H A 10 ~ 12 fir 2z HMHE -

Tullis & Wood (2004) ¥4 7 43 BUAR 25k N BUETT B ST
7% » Tullis & Wood jKf A [F] 575 F B E YR 45 SR B 168 {ir 25l E A
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The card sort method (Hawley, 2008; Rugg & McGeorge, 2005) has
been an economic and effective tool for establishing websites with better
findability. When using the card sort method for the purpose of website
information structure construction, the resulting categorization is shown
to be affected by environment, time and other factors. If participants can
understand the meaning of different components of the website items
afterwards, they may make certain adaptations to the previous classification
to create a structure more suitable to their cognitions. In the past studies,
website card sort classification cognition data analysis, mostly considered
cluster analysis (Hinkle, 2008) to develop website structures which are
most suitable for users categorical cognition based on the analytical
results. Compared with traditional clustering approach, Pathfinder Scaling
(Schvaneveldt, 1990) is a more objective quantitative tool for cognitive
representation among knowledge representation tools. It is to deploy
Proximity Matrix, PRX, the distance of concept evaluations by different
users, for data analysis to elicit Pathfinder Networks, PFNets. The degree of
association of user concepts can be seen from whether Pathfinder Networks
concept maps display any linked relations. The pathfinder is based ona
proximity matrix, usually involves the subjects paired off concepts (items),
and the similarity or strength of the relationship between the concept of
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fixed scale assessment, with n concepts undergoing n*(n-1)/2 evaluations,
which is the most direct way to assess individual cognitive structure
concept similarity. This study deploys Pathfinder network analysis, using
the proximate similarity of cognition data in website structures constructed
between the users of the website, to explore whether the construction of
the site’s degree of finding effectiveness varies from websites built with
traditional card sorting with cluster analysis, thus empirically demonstrating
whether these tools are suitable to improve or construct website architecture.

We took NTNU (National Taiwan Normal University) website and
student users as our study participants. Since some library webpages may
influence conduct of the study, we deleted unnecessary content or content
unrelated to the study, leaving 83 webpage items for card sort classification.
Morville (2005) noted that findability is much more important than usability,
because for users, if they cannot find a website or information, the usability
will be of no value or concern to them. Hence this study will explore
findability as a metric to evaluate website efficacy, with study participants
accomplishing designed task questions in two different websites, recording
the time to task completion and steps to path completion, for later
quantitative statistical analysis.

A study of 15 participants with a card sort method resulted in an 83*83
adjacent matrix for cluster analysis, with the finding displayed as a tree. The
matrix data was then used to elicit a connected tree classification, for a total
of 14 categories, and to construct the corresponding website architecture.
Finally the card sort software EZCalc1.3 was used with a 0.9 threshold
value for categories, yielding all the major categories. The original study
participants reexamined their results from a week earlier; each undertook
paired-item similarity matrix assessment. The participants weighed item-
item similarity with 1~4 points, with the optimal similarity at 4 points, and
the least similarity at 1 point. The participants’ scores are converted into
a matrix. We then apply KNOT software to construct website architecture
based on pathfinder network analysis.

Website findability assessment is based on the average time (in
seconds) for each participant’s completion of seven tasks and the average
number of steps in the website path before reaching the target. 45 study
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participants undertook tasks in two different websites, completing seven
tasks at an average time of 125.35 seconds involving 19.48 steps (cluster
analysis website), and 91.26 seconds and 16.16 steps (pathfinder network
analysis website). We undertook single factor analysis of variance for the 45
study participants’ task completion time and pathway steps, obtaining the
following results:

Table 1 single factor analysis of variance for task completion time

Cluster analysis website v Pathfinder network analysis website

variable SS degree of freedom  MS F  P-value critical value
(website) 1249167.58 89.00 14035.59 1.81  0.00* 1.42

*p<0.05 indicates significance

Table 2 single factor analysis of variance for task completion

pathway steps
Cluster analysis website v Pathfinder network analysis website
variable SS degree of freedom ~ MS F  P-value critical value
(website)  5830.578 89.00 65.51 1.94 0.00* 1.41

*p<0.05 indicates significance

From the above data analysis, it is obvious to see that for website
architecture designed on the basis of Pathfinder network principles, whether in
terms of time to task completion or number of steps to path completion, the
findability performance is superior to that of cluster website architecture design.

This study uses the knowledge representation tool pathfinder network
analysis to the approximation matrix of website items evaluated by users,
f, to successfully construct the library website architecture. Empirically
evaluating the structure, we find that it is superior to the traditional card sort
methods with cluster analysis. It indicates that the knowledge elicitation and
representation methods applied in this research can successfully be used for
constructing effective website architectures.

Additionally, it remains to be determined that whether this study’s
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knowledge elicitation and representation methods can successfully be used
in other website information architectures, are they appropriate or feasible?
These questions merit further study and discussion.
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