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26.1 A& 73t (Factor analysis)
LEEZESTE— BN A EE S I E 1T E R 4 F (data reduction) M E ¥ &  (data

summarization) IERE 575 - BER RSN EREMR B VN LEBHEE - FHES
Y5 5 £ BL B2 [E Z (factor)

QEAESITEHNEESERERE RSN T 2BJUE - 82 E 1 (construct validity)
FMARZES T HEEIE 2 B89 E E ZE (common factor) - U/ DB E(EIR)KER
R BN S B IREEE -

BSEENSERREREEEH L2150  nAEMESDHEN  —SJEHEBFHRD -
B+ @ & 2 (common factor) 24 & 7E B Z (latent factor) ; F—RE2RZEEEENK D -
BN#& 45 B & (Unique factor) - HEIRZROJgEE—1E - mEEE - E8EZAERS M
EE2HLE  ARSEZEIA—EBRRE WA M EBRHREE  BHEREW
H N BEOREZHOEENM) - ARSI TS EHEE EEEREZRSERR
=

4 R ZE M E ZE 73 #7 (exploratory factor analysis, EFA) : BHHNERSTERT - HRE
ZAEBNSH  UARATORKEFRAER - §REENHE - RENEE - BE
MRE - DU E I 9 $E(1EHE Dimension) - IR EIENR BB LTES - EHEZR
DHTERRE -

5.5 55 14 K 2= 93 #7 (confirmatory factor analysis, CFA) : E AR EA R LAPEER - B
A ERARIMZSENWMERRRNEE - BEUEERITBRASEEERE
MERZA - IBEHEZIBER T UERNTREERESWNE - REREHERER
ZEBHEANY REREHRZHARBERCNRZMTE  REGCHEEH AR
—HREZENTE  REMLEEEE—MREEBHEEY -

6.1927 & Spearman BT EITIRZE DT -
[APSESaxiidiokgis
IFTEREHENE=HBEGE AR —HBEGEDEE HEXEMH
(h?)(communality) °
i AERIANET :
iii. ARERNFG EREE | ZH eigen value KR 1 WRAIE -

T

b

2
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iv. AREAGEE | AREH DB EReE AAR R AME -
VAERNEE DXZnBEHLERZREZMEEZEEIORTE - EXLAFTES
BENREBIARBEZ —HERR LREFERANER(EBIR)
BARDITEEMD DN ZEE
DRITE

262 AEDHTIEsmIET(

Z; = ajiF1 + apF2 + ajsFs + ajeFa + ... + ajmFm + Uj

Hop
Zi: 7% j EEIENZE(EDE
Fi: HEIRZE
m: FrAZEHEREZENEHE
Uj: BIa 7, E—RER
: RREEE  ARF i BAREARRY | ELREEEE 75/

Z1=anF; +apkF; + U
Zo=anF1 +apkF,+ U
71 =azF1 +apkF,+Us

#1g Fi(HEERZ) BREERRED) | £EHMR |[E—RHEJ?
X, an an a’, +a’ 1-h;
X5 asi an a +a, 1-h?
X; asi asn a321 + a,fz 1- h32
B ag, +a;, + &g, aj, + 8, + a3,
pms | Brdra | dordea
3 3

Factors were considered significant and retained only if they had an eigenvalue equal to or
greater than 1, and variable with factor loading equals to or greater than 0.50. (Hair, J. F.,
Anderson, R., & Black, W. C. (1995). Multivariate data analysis with readings.
Englewood Cliffs, NJ: Prentice-Hall.)

The principal-factors method was used for the initial extraction process and only those factors
explaining at least 10 % of the variance in the data and having properties of simple
structure were retained for rotation. (Hatcher, L. (1994). 4 step-by-step approach to using

the SAS system for factor analysis and structural equation modeling. Cary, NC: SAS
Institute.)

26.3 BV E )14 2 B{(Kaiser-Meyer-Olkin measure of sampling adequacy,
KMO or MSA)
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KMO BENRK 0 & 1 ZE - BERSESN | - RrERNHEFEAS - AUESETR
oM - BERASEER 0 - RRBIENHEERE  BAESETREREIN -
Table Interpretation of the magnitude of KMO value
KMO value Interpretation
>0.90 #R1E (marvelous)

0.80~0.89 542 (meritorious)
0.70~0.79 b (middling)
0.60~0.69 ¢ = (mediocre)
0.50~0.59  F[3k(miserable)

<0.50 A5 (unacceptable)

26.4 BBk E (Bartlett test of sphericity)

Bartlett(1951)i8 i #1 ¥ 2 BB RAFE FERIX AR TE - ILIBEENEZEIR 2 o &
Bl BHEBGEAS  RIFS ¢ BRK  XRrRESETRRST - FHDHHEIEA

NNHERR - WERATE - ROUSRICBREEREERR - BIFRXERE AR
- ERERABEETRARDTERNERRE -

26.5 A ZHEY(Factor extraction)
26.5.1 £ k1353 #73E(Principle component analysis)
FMAZEFENEEABZIENULR M S H(linear combination) - 5T & Ff A Z I H [E#2

FREMAESEUR  SIEHNSE—EEMMMEET - cJUBEZRERENEA
—&Mn - HFfB S ESREE—EEMMOF i - DREEMRIGRNEES &5
Bry S EARVARMES O - oI IR LSS _BED - HFRENEESRBRE_E=
RITNERE - KILERE - FMEFREBESRRAD  B—ERNNBREERFER - B
FFFOAMINHABEERERLL - —REBBRESERANEERD - RAKRRHEFFEWEIR

ERRAEZBERRBEREBBERBVENRNE - UKARSTHAIEESR

(pre-test) °

A principal component analysis can be used to find the initial factor solution, in which
case a reasonable choice for the number of factors to use is the number of eigenvalue greater
than one.

26.5.2 £ #E ZFEE(Method of Principle Axes; principle axis factors)
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FTHARZZOMEIEBORREZES - MERNDIMEAZONTEREREE - TH
HRZZHFHERAAEREPRE AR - AR 1 B HE M (communalities) AR - HE
ME—2HEBUNEER - F—EREZREESERBRAREES ; F_EENZERE
ERERFRAEZEEER  NFHRREBEESNEAEES | RERRKFHEERER

BEETNEAREEE - BIMENRREBESR I IBREEZ R -
EAZNABTRSEE -

26.5.3 &x/I\FF 753 (Least squares method)

HEREREBOREE - NARK/NEERE - 58— ERZFEIAEZEFE (factor pattern
matrix)& - FIRGABEBEERTEAZETSEHEHEEBRERER/) - BHRMNER/)
75 )%(unweighted least squares method) - FR/NFIIMBER R R R IARBEE R S iEFa

G HE AR BT TR L2 IBAV5EE (uniqueness) » RIEEX E’J"z‘;@ﬂ(ﬂﬁﬁiﬁﬁzﬁx"\%)
tEERE - sTESARGHEBGEFTRZEGGHEEEN &R/ A IER - ETERNE
FotE 2 IR /N 75K (generalized least squares method)

26.5.4 R AEIRE « HRAEIHEUE(Maximum-likelihood method)
BB BRI S = (uniqueness) JN1E R - M S EE 51 (parameter estimation) [R3E
M ET AR O BE IR AIABREFREFE SO -

E = EEHRE

26.6 A1 =2 #fi(Factor rotation)
EHEAFREZEGUEINHRE - ETEIVE  ENEREEERENEREE
Re&/)\ - MIEREBEREZETEENERN -

A EE A (Varimax) ~ R 77 A E)A(Quartimax) ~ HHZE R AEA(Equamax) ~ B
2R R #EEf X (Direct Oblimin) ~ Promax #EH % - BI=ZBN " ERX(ER)EHHE
(Orthogonal Rotations) - fEE R #E#AD - RERERZZENSAMHE - A= ZBHNKRA
ERo0E ; BMEBR "RIEBEY , (obliquerotations) - R NAERHEREZZBRIEBE
EREENERE  EREMZBNRBEAZ90E -
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BEXREHZINEMRZERRZZERHONAEAZEE  RHFER —EEZE D B
EEMRZRRDE - RUIEIIE AHEE | (RMEMREERRZE A8 - EEER
AERBMRBRED - RIEEHEERNIEERS -

AESITRAR EERERS 2 BERSEEAR | WRARETEH - S8 E
ZENEZmIREEEAEERRIMERT - INEIZEMR " B4 1 (simple structure)
HIREI - &RESFHANG AR IERE# (orthogonal rotations) 3 HY 8z A & jA(Varimax) @ R
ASERGE  SFREE  RERRZESBAHEBEEHEE -

BERE
Factor loading: BRERGBEBIHNEY  SELERLDREZHOREEY -

factor loading <1

BAK/N

HETEZEDHTE » Gorsuch(1983)fE Lt :
(1) BB ENEAIRES 1:5

(2) ZEHERBEAFTOR 100 A
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26.7 A&7 SPSS #IEGA
1Analyze){Statistics(#5 5t D HT5 2 #7) — [Data Reduction(Z R 4&3E) — [Factor.. (&
?7.%...) B'® 43R Factor Analysis(RZ 72T E F 72 47) £ 55 R &
2EFMBETRESNMPMEEZIE - AEREREMN Variables:F/\HE P -

3FEL N A Descriptives... (M ETE)(D)ILER - B L3R Factor Analysis:
Descriptives {3 & °

4.7E Factor Analysis: Descriptives 3 B PRy Statistics 7 Z2J# Initial solution - &

Correlation Matrix &%) KMO and Bartlett’s test of sphericity Z 18 - % [Continue(
464812 8013 Factor Analysis(EE D #1/F F D47 ¥ 55185 - B2 [Extraction. . (3
3% $H - & HIR Factor Analysis: ExtractionZEE)RY ¥ FERE -

5.7F Factor Analysis: ExtractionZEE)RY ¥ 55 E & - BV Principal components(=E /3,
7)#EEIE - 1 (Continue( 448 1% #1 [C] 2! Factor Analysis(EEZE 2 H7/EF 217 EE R E
# % m& # - & €I Factor Analysis: Rotation(# #f,%) W EIEE R & -

6.7 Factor Analysis: Rotation(32 82 ) A ¥} 55 1% & oF Method NA)3 Varimax (8 A& 52
J%)#EEIE - 12 (Continue( 48 1% #1 [0 2! Factor Analysis(EEZE 2 47/EF 217 HEE R E
+ BHEE Scores... (D B[R - = HIR Factor Analysis: Factor Scores FI¥I 1R & °

7.%E Factor Analysis: Factor Scores FU¥I5E R B A » ZJ#E Save as variables(BE &7 X
""""" B E)HM Regression(ZBEF)WMIE - 1% |Continue( 448 )12 1[I 2! Factor Analysis(HZE 72
/B F oA $IEE R B - R6%E Options... (IR )% EH - & HIR Factor Analysis: Options
R R R &

8.7E Factor Analysis: Options FI¥IEEfRE A - 8 Coefficient Display Format MZ2)%E
Sorted by size 18 + 1% Continue(%@ #8121 [0 F] Factor Analysis(RZ 2 #7/E F 247
VEREIRE - MR OK 178l - FETRESTHRTERS -

KMO and Bartlett's Test

Kaiser-Meyer-Olkin Measure of Sampling Adequacy. .626
Bartlett's Test of Sphericity Approx. Chi-Square 62.004
df 45
Sig. .047

Communalities
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Initial Extraction
JE B AL 1.000 681
JEH &2 1.000 545
JE B ) &E3 1.000 645
JEH R4 1.000 573
JE B @5 1.000 778
JA H 1786 1.000 589
I B BRE7 1.000 652
5 B &8 1.000 441
I H &9 1.000 514
JE B 10 1.000 467

Extraction Method: Principal Component Analysis.

Total Variance Explained

Extraction Sums of Squared Rotation Sums of Squared
Component Initial Eigenvalues Loadings Loadings
% of | Cumulative % of Cumulative % of | Cumulative
Total | Variance % Total | Variance % Total | Variance %
1 2.640 26.398 26.398| 2.640 26.398 26.398| 2.082 20.824 20.824
2 1.907 19.075 45.473| 1.907 19.075 45.473| 1.906 19.061 39.884
3 1.338 13.379 58.852| 1.338 13.379 58.852] 1.897 18.968 58.852
4 .847 8.475 67.327
5 .812 8.120 75.446
6 774 7.739 83.185
7 .548 5.482 88.667
8 489 4.890 93.558
9 .347 3.472 97.030
10 .297 2.970 100.000
Extraction Method: Principal Component Analysis.
Rotated Component Matrix®
Component
1 2 3
JEHRIRE9 .695 -.107 140
JEH E &6 661 199 -.334
18 H [E17E8 .640 -.057 .169
18 B &85 .608 591 .243
I8 EHERE10 516 -.045 A47
12 HERE7 .039 .806 -.017
18 H [E1#E3 -.095 795 .066
5 H E &4 -.044 199 729
IE EERE2 144 071 .720
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Component
1 2 3

18 H Rl .288 -.418 651

Extraction Method: Principal Component Analysis.
Rotation Method: Varimax with Kaiser Normalization.
2 Rotation converged in 5 iterations.

EESTHRRERAG : &H
x2 HEZHRRTANWERDM

B = &8 @ 2

” . BR2LE REREN HOER

CE BN A2 BN EIRIBREED 0.706 | 0.156  0.201
KEXramtm ARPBRRIOEZENG 0.702 | 0.364  0.054
KEEEAEREERNEREmM 0.668 | -0.173  0.279
ez —LRESIRREM 0.660 | 0.203  0.123
HEHRBRAMEFEIREIW K ERIEER 0.658 | 0.238  0.191
CERRRREAMBEEREIRREMD 0.637 | 0.300  0.187
CERARBEUREEMUERRFRERNSH| 0529 | 0327 -0.057
EINHER  EBHREARR 0.142 | 0.729 | 0.174
HiEREREAEEENER 0.166 | 0.704 | 0.232
KEEMFkRE 0255 | 0.591 | 0.322

BAEMEEEHRG : BXRMENEY) 21U
0216 | 0578 | 0.035

T B REEHE

HEAEAE  EHANS—HmIERH#E ZH 0.119 0.100 0.804
REESOIWERA - i85 - B - RIS 0.142 0.216 0.768

HKEEENARER - W K~ E - KL 0.241 0.224 | 0.700
HEE 3243 2298  2.127
Cronbach’s alpha 0.824 0.691 0.737
RIEEZES (%) 23.2 16.4 15.2
ERHEREEREE W) 23.2 39.6 54.8

268 AENTERAZREREERAEEAR
26.8.1 B3R {FF
FERZEECEE
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26.8.2 ZEENER
FERERARBEEREE REEENTFEE
HEDHT ZBENE SPSS #ztERAE - 2RE -
BT SPSS for Windows MRt D IT-#)EMETEA S EMET - RBIED - sRBIFT -
MEEE -
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