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GLM (General Linear ModeD) &k %
NG A DYy 7 O R (3)
A2
Parametorical understanding through GLM(3)
TAKANASHI Kazuhiko
3=

INT A BV I IRZEBOMEHRNTICB O THW SN TV 2 E ARG EOTEF I, AR
Wi/iiETdH 5 LARFIC OV Ea—2OFMANRETH 5, TNHOHER., 16k, ZhZNHIEOTEL
EZONTHBELEZDXICWDNTETC VS, L LA D FId RN R A & — D —fi%
ICiz>TEC, TNEDHEZKXD —EDENEDNEERLES LW HEHH D, ZTNHGCLM
(General Linear Model ; —##HETIV) TH B, AWIFLTIE, CLMO BN A B RKAZE 7
#57#7 (Repeated measurement ANOVA) %z & 5 A, #iat/ Sy 7r—2Y 7k (SPSS) 12 &K B 70 FIAD
EWER LT,

F—7—F  KERESEHT (Repeated measurement ANOVA), —fif## €7 )L (General Linear
Model)

X Colc

CNETHR COID'"BXUEE (2018)IZCLMOVHHAN AW EZE LD TETVEN, 5
[ENIZEETTIVO ERTEGHT. IBETTIVO ZERTEGT (BEEREN 1 - #RE R 2 35 X O uiE
N2 - #RER 1) &S T licd 5,

(1) 9894 (ANOVA ; Analysis of Variance) DEF IV (§TIE)

B & 5 I —EH 4 S I “EROBEEETICOWTIRT CICHTIRETICE LoD, SEIOE
&I A BN BRI (WERENL - RER D OETIIC—HENIGRO DD 5 77, 7T
EEEDTRITIENRD

TR (BEBREN L - BRI D KIEE SO OET VG, LIFO &S el TtEENG,?

E(Yin)=p+ i+ o+ Bet(af)i

ZLUTCHUEKNTH 2 DHERENOBDRIGIE A OETIVIE, LTDOX S5 TEIN
%,?

FIELL AR NSCARR DBEEARE
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E(Yi)=p+ i+ i+ Brt(na)i+(nf)at(af)m

C CCERMITHAE,. pBXT nid Bl ARk, o FAERDOIZERSEMF ORI, B IFBEK DIFERZEMF DR
R (o) BEU () IZDWTIEEL 2 HEHE OWGEM T N TISHEHT 2 —HIEZ R 2R WRIR, (ap)
W3R EEHTH %o

(2) —MBFEEFIVICHIT2HREN_—EROREANESEHSH (Repeated measurement
ANOVA) 22\ T
Slal o ZBERDEOT BEREN 1 - #5REH 2) ORERIED BT OET IVIE, ROKXHICEE
n5,"

E (Yiim)—p+ i+ Brt(aB)i+ i +yrt+(ay)w+(By )i+ (aBy)i
+ (v ki)

EHICCIM TR I RO & S itk En 5,2
E(Yir)=p+ai+Bi+(aB)i+nii +yvet(ay)wt(By)nt(aBy)mn
+(y m)wiGi) T €ijra
YIE PRI L2 0ER, p dRECHRBRIC K 2 BROMMBICEL S MR WVE, 1 3RS ICETs 5 0%
LI EKDONE., o « B+ v ITEBRSEM (BHEBRENEKD., af: ay: YIKDODWVWTIEZFNE DR ALE

FZhE. aBYIE XX HAERH., ¢ l3i8EZTh 5,
ZLT, 195 —DO=SERKENESEIH WEREN 1 - #ERER2) BXROXSIcEENnB,?

Eir)=p+a;+nrBi+nye+nin+(maBic) +(may)inr
(B y)icey +(maBy)ir

YE T L720ER, p dRHECHRBRIC K 2 BEROMMRICEL S MR WVE, 1 3HREICETs 5 0%
LIZHERONR, a « B« VIZEERSEM (B &y BEBMENERD., af ay-: BYICOVTIEZNED
RHEERRIFR, aBYIEZRZEEEM. € 32 TH %,

ZUT R ET M K> T B (WBREN 2 - W 1) KIEED BT OET IO K
SlEEING

Y= p+ it it aye+mip +(ma B +(may ) By
+(ma By + ikl

HiE V2 TEE LTV & S ICANOVAETIL & CLMOEWITHADRRICH S e DERTH 5,0
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(3) #EHINv =TIV T b (SPSS) IEKBRERHICDOWNT

FNTIERIC —BRAGRE BT 72 5 TN = HIA (BEREN 2 - #EERE R 1) IERNE 280 Hr
SPSST & D & 5 I FIEDTHN TN B DMCDNTCLME DB TIRARS, WS T —ZIZDNT
&, ELARIED (1997) OB ORIE S TICEEHT— 2 ZFIH T %,

SPSSTIE. LARGD/N— 3 > TdH %SPSS-X""99 5 L UFSPSS/PC+' OB Tk, I~ KLV TDH5
BT D3¢, ONEWAY, ANOVA (7272 LSPSS-XDB#HRE T). GLM (SPSS-XM5SPSSIcZEH > Th 5),
UNIANOVA, MANOVAL WS XY RZHWT W5, KIEHEDEIHTIC DOV TIE, MANOVAIR Y R
17> T3,

a) —ERREAESBAHDOBE (EEETIV : WW)

NP 2 IR & MR E SICHT=R ERERE D 2 (M2 T NUCBI L T125 OHEREDIEERZ Z > X LI L
e ECHEZME LI E WS IRETH 2 (TOMIC AR E TRERINDOFMEDNH 5N ZNHRBE LD
THHEZROT), 12%OPERED 4 BICOT2 D REIEESN TV S, EZHIEHHETHS (K1),

&1 #HE7T—42 (AEREEZE. MREHERE. Hildmm)

2E B - MR BA= - BR = - MER = - HIR
1 68.25 68.25 68.00 50.00
2 85.75 62.25 72.75 58.25
3 89.75 84.25 86.50 74.25
4 83.00 86.50 79.50 82.25
5 82.50 74.50 73.75 58.00
6 77.50 69.00 74.00 66.25
7 80.50 71.50 71.25 56.50
8 82.25 76.75 77.00 76.75
9 81.50 82.00 70.25 63.00
10 107.25 84.75 83.25 84.00
11 93.00 87.50 65.50 88.50
12 68.25 87.75 70.25 77.75

i) SPSS-XE TOFNELAEH (SPSS/PC+ 1T & %50 H1)
OV RERTERDESICHED (F—RDiHRARERTIEE <)o'

MANOVA BA== - iR TO BEZ - BEAR
/WSFACTORS=MEIAN(2), RYOTAN(2)
/WSDESIGN-MEIAN, RYOTAN, MEIAN BY RYOTAN
/ANALYSTS(REPEATED)

/PRINT=CELLINFO

/DESIGN.

Cell Means and Standard Deviations
Variable .. BE=E - /@R
Mean Std. Dev. N

For entire sample 83.292 10. 509 12
<HE>

xxkxxxxAnalysis of Variance—design 1 %%xx%%xx

Tests of Between-Subjects Effects.
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Tests of Significance for T1 using UNIQUE sums of squares

Source of Variation SS DF MS F Sigof F
WITHIN+RESIDUAL 2494. 29 1 226.15
CONSTANT 279380. 08 1279380.08 1232.09 .000

Tests involving "MEIAN' Within-Subject Effect.

Tests of Significance for T2 using UNIQUE sums of squares

Source of Variation SS DF MS F Sigof F
WITHIN+RESIDUAL 220. 56 1 20. 05
MEIAN 892. 69 1 892.69 44,52 .000

Tests involving 'RYOTAN' Within-Subject Effect.

Tests of Significance for T3 using UNIQUE sums of squares

Source of Variation SS DF MS F Sigof F
WITHIN+RESIDUAL 970. 29 N 88. 21
RYOTAN 305. 02 1 305.02 3.46 .090

Tests involving "MEIAN BY RYOTAN' Within-Subject Effect.

Tests of Significance for T4 using UNIQUE sums of squares

Source of Variation SS DF MS F Sigof F
WITHIN+RESIDUAL 530. 98 N 48.27
MEIAN BY RYOTAN 1.33 1 1.33 .03 .87

T T TIEMANOVATHREZIC K> THliE T> T3 (%R 9 % B A 5 Mauchly D ER i PR E 13 R 8
SHRIRV), HTOFER, = - BEZFO TR (MEIAN) FHETHD (F=44.52,df=1,11, p<.001),
AR « BEARZEE O 38058 (RYOTAN) (3115 © (F=3.46, df=1,11, p<.10), Z L CTZ N5 DL HAER (MEIAN
BY RYOTAN) 3IFHEICE>TW5 (F=0.03,df=1,11, n.s.),

ii) SPSS-XAHSPSSICZED > T HDFNEHIR (SPSS 16.0LAFFD#EHR ; LA FSPSS 28.00#5 &9 %)
CIHBECIMTMEZITET HKIICE>TWVD, AR Y FRERDXS1C%2 (F—X2DHH
AR AL Do

GLM BA= - @HR BAZ - BEER BEEE - (ER AEE - SR
/WSFACTOR=factor1 2 Polynomial factor2 2 Polynomial
/METHOD=SSTYPE(3)
/PLOT=PROFILE (factor1*factor2) TYPE=LINE ERRORBAR=NO MEANREFERENCE=NO YAXIS=AUTO
/PRINT=DESCRIPTIVE ETASQ OPOWER HOMOGENEITY
/CRITERIA=ALPHA(. 05)
/WSDESIGN=factor1 factor2 factorixfactor2.

Mauchly D BRI HERUE ORE RNE R TROKRHCH RO ZNUTOL T A2 REDTHZM, T
BEZETOERMEEREND 2, MauchlyBiE IZEUEA R0,

AR & b2 EHEBITENEH 2MMERF Clc x5 (R2BXRUE3), MEREEOMRE] LUFTF
BRJ ETTXRTHCEMIC R > TV B, 2 A TV 2 T ORGSR, BI% « RSSO %
(factorl) DOFEHMRNEETHD (F=44.521,df=1,11, p<0.001), WiHR « HARZEFDEHE (factor2)
W md O (F=3.458, df=1,11, p<.10). ZLTENLDRAELEA (factorl * factor2) FIEFREICE>T
W5 (F=1.333,df=1,11,ns.)s
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K2 WERENMROKRE

REEHA MEASURE_1
247
V=2 kil BHEE TFHEs F f& BEmR
REEDIRE 892.688 1 892.688 44521 0.000
factor] Greenhouse-Geisser 892.688 1.000 892.688 44,521 0.000
Huynh-Feldt 892.688 1.000 892.688 44,521 0.000
TBR 892.688 1.000 892.688 44,521 0.000
HREMEDIRE 220.563 11 20.051
2832 (factorl) Greenhouse-Geisser 220.563 11.000 20.051
” Huynh-Feldt 220.563 11.000 20.051
TBR 220.563 11.000 20.051
HKEMDIRE 305.021 1 305.021 3.458 0.090
factor2 Greenhouse-Geisser 305.021 1.000 305.021 3.458 0.090
Huynh-Feldt 305.021 1.000 305.021 3.458 0.090
TR 305.021 1.000 305.021 3.458 0.090
EREMDIRE 970.292 11 88.208
o Greenhouse-Geisser 970.292 11.000 88.208
BRE (factor) Huynh-Feldt 970292 | 11000 | 88208
TR 970.292 11.000 88.208
IKEMEDIRE 1.333 1 1.333 0.028 0.871
factor * factor2 Greenhouse-Geisser 1.333 1.000 1.333 0.028 0.871
Huynh-Feldt 1333 1.000 1.333 0.028 0.871
TR 1.333 1.000 1333 0.028 0.871
KEMEDIRE 530.979 11 48.271
RE Greenhouse-Geisser 530.979 11.000 48.271
(factor1xfactor2) Huynh-Feldt 530.979 11.000 48.271
TR 530.979 11.000 48.271

a. 777 =05%ZFRALTHEEIN

K3 WEREAXLLORE

REZH4A MEASURE_1
247

V=2 factor1 factor2 A BEHE FFES F & BEMRR
factor1 b 892.688 1 892.688 44,521 0.000
582 (factor1) iRE 220.563 11 20.051

factor2 b 305.021 1 305.021 3.458 0.090
5257 (factor2) iRBY 970.292 11 88.208

factorl * factor2 iRE o 1.333 1 1.333 0.028 0.871
S8 (factorixfactor2) iRE iRE 530.979 11 48.271

a. 777 =05 &2FRALTHEINE

b) =ZER (#HRENI - WREM2) REANESHHTDZE (EEETIV 1 BBW)

C T TR K URALO 2 FHAD AL, TNEND AT 2 DT DDERIC 4 DOEFR(ERE, B, =
it HRDO7 A F 20K LRI L T ORRZ[e EAVES %o THIEBMRIQ)BXITZ X (2) B
[EEE 7V THRIDOER (D IZZERE T IVORIGRE T EINT TH %o HRERIIT A MIRICR 2 (F4),
COTF—=2IR U T=SR (BBREN 1 - $8REH 2) EIE RO Z21T 5 (EAARIED, 1997,

&4 AER (AZR:2), 75X BER:2)., ## ((ER:4) O7—%

WERE =B ¥ eSS EH
1 65 80 57 60
72X 1 2 55 70 76 63
AT 3 70 67 68 55
- 1 39 74 86 81
TTR2 2 50 66 75 77
3 62 90 90 92
1 64 46 69 71
7ZA1 2 72 59 82 80
1T 3 83 71 91 62
- 1 48 88 76 90
75X 2 2 69 79 86 87
3 56 83 90 79
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i) SPSSXE TOFILHEH (SPSS/PC+1T & % 57H1)
aR Y RETERDE S 1ChD (F—ZDFHMHAFRERTIFEE L),

MANOVA T1 TO T4 BY CLASS(1,2), SCHOOL(1,2), SUBJ(1,3)
/WSFACTORS=KYOKA(4)

/WSDESTGN=KYOKA

/ANALYSIS (REPEATED)

/DESIGN=CLASS, SCHOOL, CLASS BY SCHOOL.

* % ANALYSIS OF VARIANCE — DESIGN 1 * %
Tests of Between-Subjects Effects.

Tests of Significance for T1 using UNIQUE sums of squares

Source of Variation SS DF MS F Sigof F
RESIDUAL 1108. 33 8 138.54

CONSTANT 247825. 02 1 247825.02  1788. 81 .000
CLASS 266. 02 1 266.02 1.92 .203
SCHOOL 652. 69 1 652.69 4.7 .062
CLASS BY SCHoOL 4.69 1 4.69 .03 .859

* x ANALYSIS OF VARIANCE — DESIGN 1 * %
Tests involving "KYOKA” Within-Subject Effect.

Mauchly sphericity test, W= .92323
Chi-square approx. = .53692 with 5 D. F.
Significance = .991
Greenhouse-Geisser Epsilon = . 94745
Huynh-Feldt Epsilon = -3. 76545
Lower-bound Epsilon = .33333

AVERAGED Tests of Significance that follow multivariate tests are equivalent to
univariate or split-plot or mixed-model approach to repeated measures.
Epsilons may be used to adjust d.f. for the AVERAGED results.

* % ANALYSIS OF VARIANCE — DESIGN 1 * %
Tests involving "KYOKA” Within-Subject Effect.
AVERAGED Tests of Significance for T using UNIQUE sums of squares

Source of Variation SS DF MS F Sig of F
RESIDUAL 1455. 67 24 60. 65

KYOKA 2086. 90 3 695.63 11. 47 .000
CLASS BY KYOKA 274.56 3 91.52 1.51 .238
SCHOOL BY KYOKA 1982.23 3 660.74 10. 89 .000
%ﬁs BY SCHOOL BY K 512.90 3 170.97 2.82 .060

MANOVAT# E 12 X 2 0 OFE RN S (Mauchly DERRIPERMUE 1dp=.991 TIEA ) . WERHERIER D 5
B FHER] (SCHOOL) OFshiixfEmb v (F=4.71, df=1,8, p<.10.) . D ENHE (F=1.92, df=1,8, n.s.)
EECICENS DBIOZHEH Gl @ CLASS. 228l X KAl @ CLASS BY SCHOOL) BIFAETH >/
(F=0.03, df=1,8,ns.). —7/7. HERENER (FFl : KYOKA) OFE#FAE (F=11.47, df=3,24, p<.001).
COHFREDZANER CER X BRL CLASS BY KYOKA, #AfHI] X #F}: SCHOOL BY KYOKA) DWW T,
HIEDIEAE (F=151, df=3,24, ns). %&IFHE (F=10.89, df=3,24, p<001), " XKZHIEH (il x
TR X 2R} © CLASS BY SCHOOL BY KYOKA) & fif1d D TH - (F=2.82, df=3,24, p<.10),
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ii) SPSS-XM5SPSSICZED > THHDFIHEHIR (SPSS 28.0D%54Y)
IV RETIBRDE 512755 (TF—ZDFFHFARERITIEE ),

GLM EEE %% ZEE 3R BY U5 BAER
/WSFACTOR=factor1 4 Polynomial
/MEASURE=25}
/METHOD=SSTYPE(3)
/POSTHOC=2 >R #3&R!(BONFERRONI)
/PLOT=PROFILE(factor1x#®&&n!) TYPE=LINE ERRORBAR=NO MEANREFERENCE=NO YAXIS=AUTO
/PRINT=DESCRIPTIVE ETASQ OPOWER HOMOGENEITY
/CRITERIA=ALPHA(. 05)
/WSDESIGN=factor1
/DESIGN=02 R RAERI 0> Z+<pAER!.

s SEVRINDS i

&5 Mauchly DIREMIRE®
BIEERG HH

< b
Greenhouse-
WEREASNE  Mauchly D W | A1 2 & BHEE BEmER Geisser Huynh-Feldt TR
factor1 0.923 0.537 5 0.991 0.947 1.000 0.333

FRER L E Rt B E R OBRER D BITIHOERMITINCLA T 5 E WS RERHEEELE T,
a. 5tE YR + 7 2 R + Ri&ER + 7 5 R 1Kkl
HWEREFHEA : factorl
b. EEMOTHREDEHEFARICHERTESEEN DV E T, BIELIEEE. WBRERNMROBRET — 7 IVICRRENET,

K6 WEREAMRDEE

AIEEH A £
247
V=2 Akl HHEE A FiE BEHE
REEDIRE 2086.896 3 695.632 11.469 0.000
factor] Greenhouse-Geisser 2086.896 2.842 734.215 11.469 0.000
Huynh-Feldt 2086.896 3.000 695.632 11.469 0.000
TR 2086.896 1.000 2086.896 11.469 0.010
REEDIRE 274.563 3 91.521 1.509 0.238
factor1 s Greenhouse-Geisser 274563 2.842 96.597 1.509 0.240
727X Huynh-Feldt 274.563 3.000 91.521 1.509 0.238
TBR 274.563 1.000 274.563 1.509 0.254
EREMHDIRE 1982.229 3 660.743 10.894 0.000
factor1 Greenhouse-Geisser 1982.229 2.842 697.391 10.894 0.000
BAER| Huynh-Feldt 1982.229 3.000 660.743 10.894 0.000
TR 1982.229 1.000 1982.229 10.894 0.011
factor] * REMDIRE 512.896 3 170.965 2.819 0.060
552 % Greenhouse-Geisser 512.896 2.842 180.448 2.819 0.064
] Huynh-Feldt 512.896 3.000 170.965 2.819 0.060
x TBR 512.896 1.000 512.896 2.819 0.132
KEEDIRE 1455.667 24 60.653
2222 (factorl) Greenhouse-Geisser 1455.667 22.739 64.017
i Huynh-Feldt 1455.667 24.000 60.653
TBR 1455.667 8.000 181.958

a. 777 =05%FALTEHEEN:
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R7 WEREMWROBRE

WEEHL:  HE

LREH ¥

V=2 SA7NFHH | mEE | THTS F {8 BERE
ila) 247825.021 1| 247825.021 1788.812 0.000
75X 266.021 1 266.021 1.920 0.203
BAER! 652.688 1 652.688 4711 0.062
75X * AR 4.687 1 4.687 0.034 0.859
BRE 1108.333 8 138.542

a. 777 =05%FRALTHESN

HAEN280EEZ < DGR FOERLDOHDES TV A, HAIITIIMANOVATFIH TR E N
LD ERERBACICRD (EE~KT),

o =ZERE (WEREMN2 - wEREH1) REAEIEIFOBE CREETIV I BWW)

2DD%EM (VT A1 E2) KENTNIDOER (FHFE. . BH) OF7 A M 20K UEML.
Zhz 3T > TROMRZE I LARET 2 (A ARIED, 1997), TN ERDEEETIVTZEN
DN OBR & HHNERET IV E 5%, WBEBIET A MBIcES (£8), COTF—RICHLT=H
K (MBI 2 - SR D) RAERE D BT 2179 o

®8 Fik (AZH:2). ¥ BEH:3). ## ((EH:3) D7 —%

1583 25 3%
whERE | EE #HE e EES HE B B HE #}Z
1 45 74 65 40 66 71 56 60 84
7SR 1 2 57 82 77 60 67 47 64 60 88
3 66 81 75 58 81 70 47 57 78
1 80 77 79 83 66 76 79 57 70
7ZX2 2 62 70 81 66 74 90 75 75 92
3 55 66 77 59 77 84 60 59 85

i) SPSS-XZF TOFNALAEHL (SPSS/PC+1T & %73 H1)
Oy RIZLLFO@D,

MANOVA T11, T12, T13, T21, T22, 123, 131, 132, 133
BY CLASS(1,2), SUBJ(1,3)

/WSFACTORS=GAKKI (3), TEST(3)

/WSDESIGN=GAKK, TEST, GAKKI BY TEST

/ANALYSIS (REPEATED)

/DESIGN=CLASS.

FINISH.

* % ANALYSIS OF VARIANCE — DESIGN 1 * %
Tests of Between-Subjects Effects.

Tests of Significance for T1 using UNIQUE sums of squares

Source of Variation SS DF MS F Sigof F
RESIDUAL 400. 89 4 100.22

CONSTANT 260416. 67 1 260416.67  2598.39 .000
CLASS 726.00 1 726.00 7.24 .0%5
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* % ANALYSIS OF VARIANCE — DESIGN 1 * %
Tests involving "GAKKI’ Within-Subject Effect.

Mauchly sphericity test, W= . 76288

Chi-square approx. = .81196 with 2 D. F.
Significance = . 666

<FhHg>

* % ANALYSIS OF VARIANCE — DESIGN 1 * %
Tests involving "GAKKI’ Within-Subject Effect.
AVERAGED Tests of Significance for T using UNIQUE sums of squares

Source of Variation SS DF MS F Sigof F
RESIDUAL 846.00 8 105.75

GAKKI 33.44 2 16.72 .16 . 856
CLASS BY GAKKI 230.33 2 15.17 1.09 .382

* % ANALYSIS OF VARIANCE — DESIGN 1 * x
Tests involving " TEST Within-Subject Effect.

Mauchly sphericity test, W= .03788

Chi-square approx. = 9.82026 with 2 D. F.
Significance = .007

<HEE>

* x ANALYSIS OF VARIANCE — DESIGN 1 * %
Tests involving "TEST' Within-Subject Effect.
AVERAGED Tests of Significance for T using UNIQUE sums of squares

Source of Variation SS DF MS F Sigof F
RESIDUAL 1060. 22 8 132.53

TEST 2131.44 2 1065.72 8.04 .012
CLASS BY TEST 505. 44 2 252.72 1.91 .210

* % ANALYSIS OF VARIANCE — DESIGN 1 * %
Tests involving ’GAKKI BY TEST' Within-Subject Effect.

Mauchly sphericity test, W= .01106

Chi-square approx. = 10. 88549 with 9 D. F.
Significance = .284

< FHHg>

* x ANALYSIS OF VARIANCE — DESIGN 1 * %
Tests involving *GAKKI BY TEST' Within-Subject Effect.
AVERAGED Tests of Significance for T using UNIQUE sums of squares

Source of Variation SS DF MS F Sigof F
RESIDUAL 507.56 16 31.72

GAKKI BY TEST 917.78 4 229.44 1.23 .002
gLASS BY GAKKI BY TE 302.22 4 75. 56 2.38 .095
T

MANOVA T4 Z 1 X 2 M DR M 5. I DOMauchly® BR i P 8 E & p=.666 T IEH =, #RL D
Mauchly DEREHEMUE 1dp=.007 THE. £} HOMauchlyDERHE HME I p=.284 TIEHE L R> T 5,

Z U THIREZER O (CLASS) DOF#RIEmd » (F=7.24, df=14, p<.10). #ERENER D
H] (GAKKD DOFEMRIIFEE (F=16, df=2,8, ns.). Zik & AHADLHAEH (CLASS BY GAKKD &IEf
B (F=1.09, df=2,8, ns.). #Fl (TEST) D EZhRIFHE (F=8.04, df=2,8, p<.05). “Zik L DL EHAE
Fl (CLASS BY TEST) 13JEH 7 (F=1.91, df=2,8, ns.). # & BRI DO HAER (GAKKI BY TEST) 347
(F=7.23, df=4,16, p<.01). “#i & A & BF DO R HAEH (CLASS BY GAKKI BY TEST) (3
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(F=2.38, df=4,16, p<.10) &7x->7z,

ii) SPSS-XA5SPSSICZ D> THh HDTIHEFEE (SPSS 28.00%5 %)
Bk, GLMax Y REH>TRDZEIICE>TWVWDS, AV RELIFOED,

GLM EEE1 +t==1 ¥ 1 [ERE2 #52 #5F 2 ERE3 =3 #F3 BY 3R
/WSFACTOR=factor1 3 Polynomial factor2 3 Polynomial
/METHOD=SSTYPE(3)
/POSTHOC=%7 =X (BONFERRONI T2)
/PLOT=PROFILE (factorixfactor2«2=>2X) TYPE=LINE ERRORBAR=NO MEANREFERENCE=NO YAXIS=AUTO
/PRINT=DESCRIPTIVE ETASQ OPOWER HOMOGENEITY
/CRITERIA=ALPHAC(. 05)
/WSDESIGN=factor1 factor2 factorlxfactor2
/DESIGN=25 .

FEARIERDED . TN HIF/NEFLL T OMEDE S TV A D, FRICDOWTRETRADE D LF—TH %

(F9~%£12),
&9 Mauchly DEREEIEEa
AEER MEASURE_1
< b
Greenhouse-

HERENEER Mauchly W | 3EIA 1 2 5 BHE BEMER Geisser Huynh-Feldt TR
factor1 0.763 0.812 2 0.666 0.808 1.000 0.500
factor2 0.038 9.820 2 0.007 0.510 0.690 0.500
factor1 * factor2 0.011 10.885 9 0.391 0.486 1.000 0.250

FHER L ERREBEROBRELPFITNHOBEATIICLEAT 2 E WS IRERHRERELE T,
a. 5TE: IR+ 75 R
WERESHER : factor] + factor2 + factor1 * factor2

b. ERMDTIRED BHEREICERTESARMELH Y ET, BIELIIREIL. BEBRENNRORET —7IVICRRENET,

CORRE D MauchlyDEREITEME D factor2 (BRL) OAFRETHZ78 (p=0.007). IHr#ERIEH
i A 72 5% U C W % Greenhouse-Geisser AR 2 £8FH L. Z S Dfactorl () ¥ &K Ufactor * factor2

DRHLERE TEREPEDGE | ORERIRZRITT %0
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K10 WEREAMRDIEE

REEHA : MEASURE_1
2471
V=2 Rkl BHHE el F & BEMRE
EREMEDIRE 33.444 2 16.722 0.158 0.856
factor] Greenhouse-Geisser 33.444 1.617 20.687 0.158 0.815
Huynh-Feldt 33.444 2.000 16.722 0.158 0.856
TR 33.444 1.000 33.444 0.158 0.711
EREMHDIRE 230.333 2 115.167 1.089 0.382
factor1 * Greenhouse-Geisser 230.333 1.617 142.475 1.089 0.375
7R Huynh-Feldt 230.333 2.000 115.167 1.089 0.382
TR 230.333 1.000 230.333 1.089 0.356
IREMDIRE 846.000 8 105.750
_ Greenhouse-Geisser 846.000 6.467 130.825
FR7% (factor)
Huynh-Feldt 846.000 8.000 105.750
TR 846.000 4.000 211.500
IREMEDIRE 2131.444 2 1065.722 8.042 0.012
factor? Greenhouse-Geisser 2131.444 1.019 2091.078 8.042 0.046
Huynh-Feldt 2131.444 1.381 1543.601 8.042 0.028
TR 2131.444 1.000 2131.444 8.042 0.047
REMDIRE 505.444 2 252.722 1.907 0.210
factor2 * Greenhouse-Geisser 505.444 1.019 495.872 1.907 0.239
7R Huynh-Feldt 505.444 1.381 366.045 1.907 0.229
TR 505.444 1.000 505.444 1.907 0.239
IREMEDIRE 1060.222 8 132.528
_ Greenhouse-Geisser 1060.222 4.077 260.036
S82 (factor2)
Huynh-Feldt 1060.222 5523 191.954
TR 1060.222 4.000 265.056
KEMDIRE 917.778 4 229.444 7.233 0.002
factor1 * Greenhouse-Geisser 917.778 1.942 472.588 7.233 0.017
factor2 Huynh-Feldt 917.778 4.000 229.444 7.233 0.002
TR 917.778 1.000 917.778 7.233 0.055
HKEMDRE 302.222 4 75.556 2382 0.095
Zggg : Greenhouse-Geisser 302.222 1.942 155.622 2382 0.157
552 Huynh-Feldt 302.222 4.000 75.556 2.382 0.095
TR 302.222 1.000 302.222 2.382 0.198
REMEDIRE 507.556 16 31.722
RE Greenhouse-Geisser 507.556 7.768 65.338
(factor1xfactor2) Huynh-Feldt 507.556 16.000 31.722
TR 507.556 4.000 126.889

a.7Il77 =05 %FRLTHEEN
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K11 WEREARLEDIRE

BELEL MEASURE_1
247
V—2 factor1  factor2 Ryl BHE EEEA F{& BEmER
factor] s 14.694 1 14.694 0.104 0.763
2R 18.750 1 18.750 0.265 0.634
factorl * 1A 30.250 1 30.250 0.215 0.667
ISR 2] 200.083 1 | 200.083 2.830 0.168
» fE 563.222 4 | 140806
R (factor) 2R 282778 4 | 70694
factor2 fA 2131.361 1 12131361 8.785 0.041
2] 0.083 1 0.083 0.004 0.954
factor2 * 1R 61.361 1 61.361 0.253 0.641
72X 2| 444,083 1 444083 19.786 0.011
» 58 970.444 4 | 242611
#RE (factor2) IR 89.778 4 | 22444
- fR 30.375 1 30.375 2.031 0.227
factorl * 2| 690.681 1 | 690.681 49.091 0.002
factor2 2% fEl 51.681 1 51.681 0.661 0.462
2| 145.042 1| 145.042 7.370 0.053
tor] - R 70.042 1 70.042 4682 0.096
o 2R 91.125 1 91.125 6.477 0.064
552 % fE 95681 1 95681 1224 0.331
2R 45375 1 45375 2.306 0.204
o s 59.833 4 14.958
o 2R 56.278 4 14.069
(factorlxfactor2) % fRay 312,722 4 78.181
2R 78.722 4 19.681

a. 777 =05 %=EALTHESN

®12 HERERMNRDEE

AIEEHS MEASURE_1
247
V=2 T BHE FIHFH F 1B BRHER
il 260416.667 1 260416.667 2598.392 0.000
75 R 726.000 1 726.000 7.244 0.055
BRE 400.889 4 100.222

a. 777 =05%FRALTHESN:

FEHLESEITDOWT

SENE ZHERENT N TERETIVONEOH,. ZEROBEEGET IVEhiehkoTco DBOHETIV
ECLMETIVIE T TICMN TV B KD ICREAEZ T 2 N ENDEENGENDH H2FTH O, K720
D C & TlEH % HMANOVATFHE & £ CLMTFRE S KB Mt R iE[E—TH %, SPSSOIa~ > R LTl
AT aYMHATORRETTHD, HHOIRESERFR U TH S, FHEISPSS 16.0LRETIdFa~ > R
DBy A ETMANOVAD O Y F2 AJL 79 5 LR CARMI S X 91> T, Ak
MRI=NT VWD, SRIES R A IR > TZREFEIC K 2 AFEOOHTHERZ £ LTz,

LTATHEE TR TERDTEOHOET IOV TIE, vIVHND T — 2O AR B0 RABENEE
T %75 EREGIEIC X > Tid (repeated measurement® Z8HT) T DHHHATORIENH LWL EHH

. SBRTOBBICEBRBRSET VERWTONZITS T Lidh> T EEZLGNS.Y oL E %
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375 % LARGIREIC BT AIMERISEN AN L H 0 DEF LIED IE 0 E Hr A EER ST & 1
WKiE>THWONE T LIk b1259,
SIS E R E BRI DWW CAREDE R B ED TN E T2,

AWFZEE R A FERITELL 1R 22— e 5E N 22 (GLM (General Linear Model) IC X 2/85 X kU
7 AR TR 75 O — BRI 3 —SPSS7x b CNC RS #EZ FW T2 U R HEfiR & 2 O HfaE—) . SFRk25
R 7R —M5e5251 2 (GLM (General Linear Model) 12 & %735 X kU w 7 WREHi#AT /512
D#fi—MEEfiE 4 —SPSS7x & NCRE 772 W T2 B 72 BRfR & 2 O BHHE—) . 264 FERITVELL PR
—f%EZeSEEE: (GLM (General Linear Model) 1 X %7855 A & U &7 WRRTHRHT 715 O — I EEfR 5 —
SPSS7x b CNCRE 7l FWW T Bl s B & 2 D FHE—) DBz 2 7z,

B
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