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Using the website of National Taiwan Normal University Library as a case study,
which applied knowledge structure elicitation methods to information architecture, the
purpose of this thesis explored effects on internal findability of websites. Specifically,
the researcher compared the results from the two of the knowledge elicitation
structure methods, similarity ratings and card sorting, the latter which is used by
traditional information architects, then comparing the data of the website architecture

diagrams generated from these two methods.

In the first phase, the researcher compared the similarity ratings with card sorting,
as knowledge elicitation structure methods to collect data separately. As knowledge
structure representation methods in the second phase, cluster analysis and pathfinder
analysis were used to construct website architecture diagrams. Combining the two

methods in order to find the most effective way facilitates the setup of websites.

The results revealed that there was no significant difference between the
knowledge elicitation structure methods in terms of the internal findability in the first
phase. However, there were significant differences between the two knowledge
structure representation methods. Specifically under the condition of using card
sorting as knowledge elicitation structure method, using pathfinder analysis as
knowledge structure representation method retrieved better results of website internal
findability. Finally, the researcher provided suggestions to the website of National
Taiwan Normal University Library based on the experiment results: 1. Development
the website information architecture based on users’ expectations. 2. Considerate the

users’ categorization schema to design the website. 3. Naming the labels on the

I



website from the users’ perspective.

Keyword: Card Sorting, Similarity Ratings, Cluster Analysis, Pathfinder Analysis,

Findability, Knowledge Structure.
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Application (URL) Platform Availability
CardZort ( www.cardzort.com ) Windows Commercial
product
WebSort ( www.webzort.com ) Web-based Commercial
OpenSort ( www.themindcanvas.com ) Web Commercial
OptimalSort ( www. optimalzort.com ) Web Commercial
SynCaps Windows Commercial

(www.syncaps.co.uk/design/sycapsv2.shtml )

xSort (www.ipragma.com/xsort ) MAC OS X Commercial
WebCAT Windows/ Free

( zing.ncsl.nist.gov/WebTools/WebCAT ) UNIX
Usort/EZCalc (IBM) Windows Free but now

archived; no longer

supported

74 kR © ”Card-sorting: What you need to know about analyzing and interpreting
card sorting results.” by Hinkle, V., 2008, Retrieved May 22, 2012, from
http://www.surl.org/usabilitynews/102/cerdsort.asp
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Spencer & Warfel , 2004 ) - &8 chZd BaEg i@ * &> 38> 3 T E W SRR

2

GF s » 340 41 (Kaufman, 2006)

+ B R Y 1008 k15 2 m k) ng RIECR AR~ ¥2 sk S VN
SRR 29 & PR R T U 4o 2 3 7038 P (Spencer & Warfel , 2004 )-
Robertson (2001 ) Z#&%k @ * 7.6 >4 X 127 oA % pet 5§ o P x| X uE 8

frdE L N hE L F SRR
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Spencer &2 Warfel (2004) 325 7~10 i 325 A3 3 e fedodk £ F % A
B ZE CpE N3 A - XY SedirRskEe £ 15 l:i;’?]z ¢ ¥
| iE 3% o Kaufman (2006) 32522 & 10 Bidyg o S S5EE 34

@48 X 3F %2 o Robertson (2001) 335 @]%ﬁ%é'ﬁi CTERERE 4 L A RNEL
AT A L LA B T R A AT 8 A 0 F ORI 0 4 (RS T
W Eehd L K B %EF taF 5% o Courage #? Baxter (2004) i § # * 10~12

o R R

I 2y '?5 IR Gk X ;é'%z A g iER o @ Tullis ¥ Wood (2004)
AU 2 D2 h B A B TR R AN B AT Y S
»cAR B e & T o Tullis 22 Wood 345 7 F i;é'*ﬁgtfé_ ST F SR E 168 X R
ﬁ %7 7 % % 2 4p B e (correlation coefficient) ° #7 % % % # W > 20~30 =%
FHACAET] 095 iph i L RBH P B F BRI RF AN o &
Bobeentg B 2~ o F]pt Tullis & Wood 223k 8 * 20~30 =% ;é—?i‘ o AT S
% » Nielsen (2004) RIF # Fehgi » #3588/ 15 X324 T7 & 5] 09
PR Rl HAT Y A Al BTy Sonehw 2 Y E - BB en T B
WS TR B RS SRS B G R 5T 0.95 oip b GHH e 3 30 ek Ek

AR e Behd ko T BRI g i A BeE 15 4
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2 2-3 4 Rtk g EkE

N R R
Robertson (2001 ) 4-8 A /%
Spencer ¥2 Waefel (2004) | 5 &% 3 4 7-10 4
Kaufman (2006 ) Sk% 34 10 A
Courage #2 Baxter (2004) 10-12 %
Tulli ¥ Wood (2004 ) 20-30 #
Nielsen (2004 ) 15 4
TR KRR HEES X e (2010) o g R AL ES T P AREHENCERE

Rk H R 2ZFY ?I?*‘Fbk’ﬂ’*f"gﬁ » 47 (3) »245-282 -

+ PR T oud BARGF . Foud B VT o+ P R E A
BAKREFEY PP ELEE AR L T oMzt B
P REF A ‘FF‘*"‘/]E TEI SRS R . SR fRA SFEAY hE LR
B & - 48 %2 5% enig 7 2 5% (Deaton, 2002 ) - Wittiger £2 Ebermann ( n. d. );}F, 41
BARBEFEN R R DL ERE R TITEL . ¢ RRREFEARY i F A
TR TR AGE R R RA EHIEE A T AR p Rk
Flab e e AR T o MM AN FAT Y 0 KR T L) Mg
WO HEY VEPREGOTH V-2 e o BRMBAZANREFAY X
WERERF RS A RIZA B PR F oLy FX R g L TR

WY LR PR R SRRk T A Al & E

}Fﬂ;

cE B HERMBA LB N EFAY AR R R

iz & an N A b —"‘Ff %% (Spencer & Warfel, 2004) -
AB =T

A 0223 R AT AR B AR b IR 1Y 5 B ks R R
ARAPM L BB E WY SRR KR IR R SR AR
TAp IR A KT L I MAT R AR ah T B - LG SR P

LRI e K 31K {24 ~ {3 & (Cooke & McDonald, 1987) - %]
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AP0 PEREEE B AW AR T R 5 51 A At el e o

1P 2R F A AR B R R BATR ) hE R A R RS
FRREHE - HmA R M= (relatedness) i F 1 1 R4 T 4
B, 0 S5-7 R0 M Thonhl o BezARA R AR PARE o B AR R A 4P
MEARS 5 A s B R 2 L 4RSS 1 o I E R © 280 LA B et 1)
P BISES S IGERLE > 5 RR R Y KA A T e

ER

AR TR e A TR 0 Vg dE = 4p i AR (Proximity Matrix,
PRX) - AR 02 HABLA  § 8 % ERHOE A 474 B0 TR R W S
RAEmenz 2k G 2R Ed n S BoriES > BIE B &gk 40

n(n 1)

ﬁﬁé—‘ﬁﬂ?’gqﬁc ]ﬁ—g”%\lbw}kﬂr‘]%ﬁﬁpﬁifrﬂ p’ﬁ?—m%\/{y{o

FLRR > PEHp &30 B S ERI{ed ¥ S eaipht 2 074 @
P FMA D a4 0 HIERDIA i Ty €2 34 (Goldsmith et al .,

n(n-1) ,
=
2

1991) ; fed o Eh 2z PR B A A et 2 B 2T o dopt B4 4

ST 5 30 BREA A 4 435 (M

=435) S anEE > BAF S ApE B
34 F PP A HeD AT 30 BPEIA 5 3 R % (Cooke, 1999; McGriff & Van

Meter, 2001 )

E'EEFRY E A BAR S g '%z A ATEs, *f? Fend S Y ,%z R
S LERPERS AR A IR AT S RIS G RS e AN ek L
Penh it BRI e g Y ka3 AN MY MmABRRES EES

( Clariana & Wallace, 2005 )

17



$o 8 aBREAAC 2
KT B TIRREY g PrPE S [T RAEE A 471 L ks
’]‘#.&4{(1 Z oM F’ s ’f#ﬁﬂ’“iﬁ' FHEELITLEF AL A
WA RO TR ERARE AT R RILIE 7 - A % R
-~ %ijvggé,\ﬁ

FHE AT X HE PR S E A 47 (Hierarchical Cluster Analysis) © Deaton

(2002) 25 HE AT EUE &7 >0+ B AKE > T AEET LS 04 B+

‘m'x\a

W:\

S35 p R erdp BB - Martin 27 Kidwell (2001) 252 3 8 A 457 rL &7 o) ;f:“iﬁ"

~F

A P S AEEE P 2 B B eh 2 2 it - Hinkle (2008) 45 )iz &+

&‘F’/z‘ v ﬁx?}f e m/é:\"]tﬁ"’ P

pL3 R B ouaE 2 o4p e (proximity matrix ) 2 A B (dendrogram ) £h
PR TR AR LA R PR P 2 B endRiT i Ap k2 RIE 2
A 10 %+ BIEP T A 4T2E Y o e 10 BIE P A R B A R
FRGdaEg LR OB o s E2 AR08 P AT i Ak - = (Hinkle,
2008) © # 2-4 AAp DA angE )0 AP BT AR N A APMAARS B A E
sl B ] B0

2 2-4%E A A2 4p AR B

Cat Dog Bird Lion
Cat 1 .5 01 7
Dog 5 1 .01 3
Bird .01 .01 1 .01
Lion i 3 01 1

7o kR © “Card-sorting: What you need to know about analyzing and interpreting
card sorting results.” by Hinkle, V., 2008, Retrieved May 22, 2012, from

http://www.surl.org/usabilitynews/102/cerdsort.asp




FHRAP R R A P o o AP E R e 2 REIE P P M E T
HH 1> 2FR#EH 0 kiski - ii%éﬁﬁ.’rﬁ%@ié%%#pﬁ CRIF O E Ik

+ %38 p 2 B b % (Ahlstrom & Allendoerfer, 2004 ) o

10 LR R T Y Sk 2 I - B BT A Y A A L B T
LR FAAPRBITARE R P SRRSO BN FRAL
i, #E 4 (sense making) - & 4 47% % %7 { 4 £ B (Hinkle, 2008) - i
FEE R L (4o EZCale) R KRR A & AT R A P AL 0T

f& ek 5E o

HELAITALE I AFABRED M T 2 LIE PR oAy 5;3_‘)4»1:%]5,37
W HE AT REEORA Tl Brid AR R IE P EA T bk 2 0

o R IR F Ch ek o Bt TR L &% 3447 % % (Hinkle, 2008) -

Student Portal

{Arerage)

Fpphy onvline for grahame sady @ BTL

Fgar, rywivw, arad rpvis o o pemgmn on o oEmwes baalkh i

L]
L T
Apply T Sudent R 30 RNLE G e Tt e E—
Hoply bor pelalareiips ver The inbamat

FER A AR A B RO EE sl

DI EAERN GRARE 5 DOMERE N Bhach U 3t nroled
FocwrE 3nd paticpats n yeur Backboand courmer

T, P, e P T ok
Favien, 30 and duein s wrcal 330y (abwmaty Mddoeres it il by Tonsarded 1 your BT wmadl acders.

et 30 Facadty diowctiony of Gontact information (8 ., amad, portal sddiuas, 4 phires fumber

|y
I

Ehangs Yo contact information (.9 - emad, potal addurr. & phor numbar)
Faviom your sxiem goores nd bariing sater pabcian, Schaduber, Sl Sasdirad
Paad souns Seasrptiond for 3 eisrradets Senes

——

agatar coina for wpeoming revaset

Lisk of clasra ou e registend orio comest cemerter
e vy bekds you R that pravest you fram regitterng

= . T
—

Civethe grades, treds asesed el S8 Tor ey it S derteiiters pou'en comphted
BT v el gy ariaed Pt Dita wowrn e el ot e e b herre Darts :l
@

|
|
et o crwity trane farmeed oo othae sollagas ‘
S IR * T '
1 045

A roget t4:a ahoms 34 courn aken, ad dafrciancier bt 8 comgpiete GF ard Maor reqaresants

B 2-13i&* EZCalc & = 2_ 4k B
7L &k - ”Web-based Card Sorting for Information Architecture”( p692 ), by Wood,

L. E., Wood, J. R., 2002, The Usability Professionals Association 2002 Conference
(UPA 2002), Florida, USA.
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S SRR A

R SRR S I e U SR e E A 4
R Bl SRl B N0 A R A AT BB MA
B eabg % (Mitchell & Chi, 1984) © # A2 a4 3 Fo@d B i > 5 F 4
M i St BE R R R A e R Al s SUE R Ry 0 LD M R B e e

frid 1% o

5 Bomdde @ R T get R A At " H_113E 7 % % (Semantic Networks ) =

PLA 1T 5 2 # (McNamara & O’Reilly, 2004 ) - 3% £ % 2 4;% (Semantic Network
Models) & Aazefh® TIRPEAZ B L3 2 b Vin s v iz 8 2 &
SRRV &\, CFM AFE R M ORA § T AR A e B 5 A & (e
A ) e B (ot M) cnBlm et R pic H P S e B7 1 R F e B Y

IJ"%\—,‘j “me’ﬁ

FERIEF A R P b e N B 8 B 32 % (Graph Theory)
£ 5 H B A # (Schvaneveldt, 1990) - B33 #% § 88 - B A L > BN
d ek BB R BT F S el i SRR 580 R
FoE R em SRAEFFZE-HUE DB EE R e L g
B % (Durso & Coggins, 1990) > 1335 Bl f252 % e I 4p 03 B > TR IOF
REF T BER(D)F L Ap e > g g 3t e R anip i e - (2)
PR SR B LR 2 QB E G SRR R S Bk

(Jonassen, Beissner & Yacci, 1993) o 3% 2. » JSRIFFZF*F N F LA

PSHERIE 0 T2 AN RO BT S PR

TE R EROFZEHE DI EFY F TR A G Y PRE R

v F k4 A ok % (Rubin, 1990; Schvaneveldt & Durso , 1981 ) » i Ffip|e
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W endo® 2 Jsff 5% (Cooke, Schvaneveldt; Durso, 1986) -«

ERAEE T BBl D 2 e 8 R edp e o A
- B LE B A B o 0t R il B8 12 F g % ( Direct
Link) fr2t 8 # i % (Indirect Link) & # » %5 SR 4F £ ¢ ¥ 7] >
EREFELEY ¢ FTHTE(RfrE | P g » :T&{T’RT? rioE

E R hT R | o
b4 B 2-2 7 AR BF C(/EE ABC) 2 B chidif @ 3 2

AT C(ERAC) FETEL 3> F L Bl 5 RTERfTR

ETIRN

o B R AT B R C e Bad ok

it
o

BT IEIERE
( dissimilarity ) PFNET
A B CDE
A 01 3 2 3
B1O0146
c 3 10 55
D245 04
E 3 6 5 40

Bl 2-24p B 0 T R E e
FALRIR ¢ 7 Assessing structural knowledge.” (p96),byGoldsmith, T. E., Johnson,
P.J., & Acton, W. H.(1991), Journal of Educational Psychology, 83(1), 88-96.

ERiEHE 2 EpT R * odeeaa & (Koowledge Network
Organizing Tool ,KNOT) i (7 & » A 5 2 % 2 % 1 & d rfcqa B
FBATEE S RATERERDTE T EDFERAL I o
A E&ka 3 r B ¥ K500 g W e HhEp >
ﬂ%@{z Fl n-1 2 F » % r=o0" q=n-1 ANV SR UL AR

ETIR

%W o KTA R Efoq EMPE PFNET R odep » ¥ 4

#

4 B 46k 75 (Isomorphic) e % B o 11 T i SR IEF

\\\?{r

frq 82 wFprenl s o
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ERAE 2SR LRG0 F LRI BEL FRIR L T

7t Minkowskir 8> F * NRIE S B P 2 B andp i B AR E e

Pk XfeY o 2w upBe & e £ 47 = (x1, x2,..xp) v (yl.,y2,...yp) >

1
B XFeY éhMinkowskirfedg 7 % & £ 1 d(X,Y)=(X1,Ix; — yil")* (Li, Chang & Wu,
2002) o F ¥ XY SuEaLeher i K 3 B i SEALAR RS 1020 X
frY mﬁﬁéﬁ,ﬁ £ % 5 2 46554 (euclidean distance ) © % 2 L FESE L dp - T 5 ¢

A Bz R end MR AT G o 2Rl A HEAe B (X1 Lyl ) B2 A B (X2,y2)

PlEbl 3222 Fenm A 2 REEHR 5 (X, —x2)2 + (y1 —y2)?)  ( National
Institute of Standards and Technology, 2005 )

FRAEE S Urddci A#H D Mridich- 0 A B YD B g gk B
R Y o B A BE gz BRI BES B Ewl s w2oo.wk o B3RS
74T (Dearholt & Schvaneveldt, 1990) : W(P)= (TX 1WT)T °

ra 1pF > S g et @ (Path Weight ) )]* L B 2R TR 2 AR B e o

P 2R B R R Bk R AR EERR S S

s

réoo (I P EE s i R LR A B b i

Blde : AFIBHd B2 4B 520 BRICHd 2 4B 54 #9484

1
B0 ko k0 SFAFICZ ER B E 4 e 7T L limye (W] W) =

maximum(wj, wj)
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2. q %k

d 03 g e g3t o ILE P Ang & o Fltq Sl RUH]R A e
i@ 2 #cE (Kuk, Wood & Copeland, 1995) » Ak &M= & 2 &3% [ enii g2 7 >
qQfBcrdiciE ) ek i 2% E (Chen & Morris, 2003; Dearholt &
Schvaneveldt, 1990) - #73) ch= & 2 & 5% %&? Mo Edp - Ta bz d

2 ERAFfE AR 2, (Selby, 1995) 5 A BiF R AR Ly T B

- HFAMGPL BT UL LS (T A A B FAM R A ko R
% B x‘A,T*—kﬁé#mylf_’”’ €3 ﬁ”‘“%‘}“fJ (Chen & Czerwinski , 1998) -

;T*ub_ii":}%ze e LR R0 T 0 oR23 HrE o

! B B A C eyt &

Bl 2-3= 4% % AEz

B R2-3¢ o d SPAFIBaug 2 4 E 10 AFICx 310 eBF|ICE4 0 BF
Cerde g 2 % 30 CIAeh4ef 4 + AF|Betefg i@ (BC>CA+AB) » #7u#

o

it

BRI Cerrig !

L_Jg_ﬁ"if'ﬁ/éf"f#% ]"]ﬁ’*mbﬂ 2 A A ERNFERDANRD] > FEae
( Dearholt & Schvaneveldt, 1990 )

(1) 5% 3 kil g haBa~brcrdre @5 o @ Bal] & Bhehili

SR

s v . T T T r
i EWge & * Wge < (Wab + Wpe + Weq + Wde)
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B § ghan] 6 et T LR AR EL <) - - BEFSEE
Ben7 BB BB H 7 (n=5) 0 BBkt 34 (n-1=5-1=4) - Fpq%
b 4 B4

e

(2) & mifrdgin T o A BB EIERD,; |

Y

Dy, = MIN | (W (B,). ¥ (By,)..... W (By,) |

ijm

Dy s 5 ¥ it Tt be i EW(P)) el Pyt 2 S B | fod gk

0t G BT o W B B RIER RS § B Y B DR B .

r5frq b ] 0 RIEAZ DRERAEFZARAIMNEFT D (1) - &
Bie A L Z 05 (2) F EHfen FR R F el A
ERA S B peipy S e g M (3) A Slch B PlqPF o 4T AR M LB D

Z A3 E ST R R Tl g R 5 SRR (L) 0 AR D

\4

R= & 2 BNk B o

BASRIEFEY 0 Fri8cl s o0 q SR Lan-l AL KOS TR G
P X HG B B4 % (minimum-cost network, MCN ) ( Schvaneveldt, 1990 ) >
4 RARUSRARE % S A 4 DR ] PULRAEE S LR HRAE AR
BRI RPE > 2§ T G &M S R 9ud % (Dearholt & Schvaneveldt,

1990)
(2) Spm g n

e e 1 & (knowledge network organizing tool, KNOT ) & ¢ New
Mexico State UniversityiSchvaneveldt® 4 12 T 35 e % 5 B 5 3035 A #9058
Bofest o 4 B PO s AT R SRIEE R % 0 A5G i % P PC-DOSE

Macintosh§ #6538 %k & ; KNOT 4 5% ¢ 77 BB+ k5 SR fs ey p)
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KA AT ZIT TR —,'tiﬁs?]i"y? AAPE S rr R AR E S H e LEA P
Logheh i+ % ezt 5§ R % Kamada®? Kawai>t 1989 # 4% 41405 B 2 4 (Interlink,
2004 )

FRIp LA T A SRR 2 X R R R A AP (L endp I fRE
HEKNOTH M M2 e CRIEF R ¥ c Ry IR ;f:“iﬁ" R e S

AR IS T T e

2y RRFER

1

7

B2 4k BorpRIZIE P T 5> 2 % o AN B A R T IRIBRE ,:Igvz,;/,‘;p‘

FE GGl 3 du B AEPS TR B PR T s ARl 4 -

7R

PR L RS S R AP TADEL g0 A H RS R
FE ok GFe iy 2 nfmT > SRR A6 R EIRGES G5 1 LAY P
T E g B R R AR T AR & > $ SR IR R * JRAE O € (Brophy &
Craven, 2007) - B3 #Ede b i @+ > T Jﬁ" fie st EF T MPE > T Y
BINBFEDTH A3 ¥ AREELT QR PP F ok F Ak F A
e 4 SR ELALBRARE PR R - BER S SFIM R
#+(Fox, 2008) « W F 4e TR H A & > L4 o it B mpE e
HDPIB R & F R F B E R el o2 & RS R A Bl

b4§ﬁ$9%°

Morville (2006) # 1 & & & ek > F R 45 éf’!,T.*‘w‘Uﬁtﬁ Fleie 4 0@ B
PRA R FER S F O RBRP DI 2 R RERY F AL TSNS

Morville #-ZF E R 18— H & 5 Qb INB RN IS Ba e o
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et MFRBApOAR Y F AT B OVAGT RS Y PR e S M6 T

R XS EIR FAB TR R ARTIORE LhmE P LT G A7

:"Jk-

WELE s FARR > TR NFER S -

PP MFEREA Y R F bR e o LT RO RI Y H AT O
Folo b e * g F AR o kA T o R p NF KA LS
FRhfLz - > TS MNEERRIRET Y AT REER Y 0 A BEF LHL
PR /A R IRFER o White (2003) 305 b 38FFER b ipsbi
FEAGRY I A BPHET PG 08 2 GFAREL R RT RS

(accessibility ) 22 7 # #+ |+ (mobility) 4r8_= £ FER - Fox (2008) i &

&R A AR e bk R 4

~F
&

Paul (2007) 2 3 & A)4¢ =58+ KA P o EE T ek dﬂz %
FEAFLEOIRFFE B R F 10 BRI R Fw F 10 B B AR rp e
FRFRAELA EFEATE AP NBOMEfRR T F oL e i ek A D
AHREE - R

HEA Tl g (2010) IV LA A TR A FRE e FER

RERRE* Z BT BT 4 FE 20 nﬂxéﬁ—?ﬁ IR o = i BT VA Y

E LN P AR B D AL IS P AN R siE 2 B 8 A4 e
PANEET BREYE RO BRTRAN L4 BRI L LT LGS

te 5 (2010) PR B 4ok 2-5 977 o

WHEA T R REG (2011)7F T R AR AR TR R R FER
B 15 ok R R Rz BRI TR R TR R R R
KA BRTHRAL A BRLRES L 0F SRR W EHY § BT

FEA O BRARRARE LT HERAES o

1
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FE A T iR s EG (201D & FE A~ X e (2010)0R B R A e

Paul(2007) % F 2_ et > Paul(2007) 0= & 38 0§ & F aflsd & 5V 17 5 3247

Kl

AR R AT L ek B R P LR RS

WO R R LG i AR

W R A RRER L a4 0 BB R R 2 4 (Likert scale)ik 3 it B

e

AR LEERT AR R R Y EM LY

711\“\
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2 A-S R EEEER

AXZi | BX %1 | AY#H | BY ##
A1 14 17 16 13
A2 16 15 14 15
A3 11 14 20 17
A 4 15 13 17 13
A5 18 13 18 17
#®A6 17 11 16 12
#®A7 14 18 18 16
& 8 16 11 18 14
A9 15 17 14 16
A 10 11 19 19 17
A 11 12 16 17 17
A 12 16 18 15 17
& 13 16 14 18 15
R~ 14 13 14 17 12
R~ 15 19 14 16 17
R~ 16 15 14 15 16
& 17 11 15 15 15
A~ 18 13 14 15 14
A~ 19 12 15 16 15
A~ 20 17 19 14 15
A& 21 18 12 17 18
A 22 16 15 20 16
A~ 23 13 18 14 13
R~ 24 12 11 15 16
R~ 25 14 16 17 13
R~ 26 15 14 12 16
R~ 27 16 14 16 12
R * 28 18 12 15 16
R~ 29 12 16 16 16
t* A~ 30 18 18 14 17
T = 14.77 14.90 16.13 15.20
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HER A1 ANOVA BFF+ R AT RAGEREFZ LR > Fyn

ANOVA B 5]+ # R fcm 78 - BV REAPFEFIZ A FHEFLF 5 L1 -

B-F B R Hchy ¢ * SPSS #f8iE 7 ANOVA 7+ % 8 fick 470 3 oid g

Bl M2 22 FET I HFAL 2 oA 22 P L3I HFLE A

SRR NS R B A S B 2L B EF AR BE ARl

% 4-6 FERZREFFREHLSNTESE

REC R
% ik I Z 24 | df | TS Ae F RF
R {8 et 34.167a 3 11.389 2.559 058
e 27907.500 1| 27907.500 | 6269.729 .000
L 4.800 1 4.800 1.078 301
F e ik 20.833 1 20.833 4.680 033
A=

- 8.533 1 8.533 1.917 169
E 516333 | 116 4.451
KRS 28458.000 | 120
R 18 enig 550.500 | 119

a.R T3 =062(R&Hise R T3 =.038)

sl

How SR IEHER 2 FOE A BchpiE T ANOVA FFF R drirts > 7 7 aops
B3I A [ hp 50301 > 0.0504 A F2 FERFFLE
A A e f8 2 02 fhp i 5 0.033 < 0.05 0 i}u{a FEARIPE SN N
AR V@Bl N 2R Bk F 2R Hah p B

0.169 > 0.05 &7 ot lg 3l 112 2 E iR G A 7 22 BT m E B i

o
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(-) P Ragidgsl 2 FERE TS 8 HAS T

H_ANOVA B+ $ R BA T #F R am il Na B 22 T2 ¥4
BoFie- H 0 ANOVA H 515 % B g 470 0 7 b - i i i gk

SR ERT 0 A R ARBEN N 2L FAT I HFLL -

4B FRAA I E AT BN E AL 47 B9 R E
BAadr it i am@ A 2y T P AR HE A —AX g T
piEE HEA ) BX EH A HHZEF T RBEAITEE LA 48
Pieie ¥ JCEAOF AT IF L @S A S g T P A JTRAE S
—AY EHE T T JTRAEE A4, —BY %H 0 3 B TS Ak

A% L4 49

Lo4-Tw R R fﬁﬁiﬁiﬁW%?ﬁﬁ

e A Rac kS SRR Rac kS =Y S A % il
X % 1 o kEad g 443 14.77
X %4 Ap IR 447 14.90
Y ¥ + 8o pE R EE A 484 16.13
Y %4 Ap i 456 15.20

2 A4-8RPHEEMTZ AR OBERII N EF > FERLE TS KB EA T
AN

% i SV 1| df T oI 5 4o F ¥l
KD 15 erfissh 267a 1 267 048 .828
e 13201.667 1 13201.667 |2362.775 .000
e ST 267 1 267 048 .828
A 324.067 58 5.587

i 13526.000 60

KD 15 i dic 324.333 59

a.R T3 =001 (&8 R T3 =-016)
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TR MR RS CAX FHE TR EE AT, —BX %
HotePE: 0828>005 ARHFLE Ak s @ HEMTHTRT
SRR R R R S AN R F R T B Y
P o

24-9R* CREEF ST PRS2 FREAE T KB KA
SRR

o Al I X = e df | T4 F R
R 18 e 13.067a 1 13.067 3.942 052
e 14726.667 1| 14726.667 |4442.510 .000
AR N 13.067 1 13.067 3.942 052
A 192.267 58 3.315

KR S 14932.000 60

R 14 ehi ik 205.333 59

a.R T2 =064 (B R T2 =.047)

TN AR SRARE ST —AY EHEE Tip irBim R e ® A4
—BY %45 st 2PiE: 0052>005 XxEMFLE > Bk 5 F LR
AT T T AT N R R R S AP R R e F R R

e Eg g F LR o
() P RABR RIS ZLFERE T R A4

HANOVA 7]+ R B AP R AR e ik B2 22 FEHF LR
Flutig - #H12 ANOVA H F]5 B e 47 > @ % - i sl o 2

SRRT A RS A M F L R LE I MFLR -

4R R FEA A M B ERAoL 4100 2 7 R

BN KR TR S AT BRI S kg T R AN HE A —AX B T4
BN TREE A — B ; 73 SR s 7% 04 4-11;
Aol BRI F AR IR L AeE gl D 2 g TR R AT —



e Cap iR RS A0F A 47 ) —BY %1

e E L4 4120

z\ 4-10 5k P“"é" T#-%]Lﬂzgfiﬁlsi\ﬁﬁ ““F‘Lﬁtﬁ

E3 SR LEERE 2

e ih 2 —f#]%] Sk, Lﬁ‘ij] x| s pﬁéz\ A ok A I 3o

X # I I gt 443 14.77

Y %4 R RE A 4T 484 16.13

X %1 R HE AT 447 14.90
W g

Y %4 ' JERAEE A 4 456 15.20

oA 11w+ v

B2 27 &

EES ST Sl LR 2L RIS £ A

R S
% i M T2 A4 | df | T3T 2 e F RE
8 et 28.017a | 1 28.017 6.090 017
B 3E 14322.150 | 1 | 14322.150 | 3113.122 .000
RS A 28.017 | 1 28.017 6.090 017
FE 266.833 | 58 4.601
N 3 14617.000 | 60
I 18 e 294.850 | 59
a.R T3 =.095(&s R T3 =.079)

%\ 4-12 l% * #El ll/r}’L£7 % P\-:’IV;E\'

BAR R B F A TS R R B 4

R
% ik 3 I &2 e | df | T3T 2 A F e
R {8 et 1.350a | 1 1.350 314 577
B e 13590.150 | 1| 13590.150 | 3159.233 .000
S K N 1350 | 1 1.350 314 577
FA 249.500 | 58 4.302
B 13841.000 | 60
R 18 et i 250.850 | 59
a.R T3 =.005(RELH R T3 =-012)
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