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Using Association Models in Educational Research

Hideo KosiMa and Sugao SHINOHARA
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H125RDEI BRI ENFHELPICEND, FRITERLE L STARIIBWTE L (ARISETHRE
WZELV OECIHELTWA), ZNUANOERIE THE N ELLEV, Ol CIELTWA,
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H H (1) (2) (3) (4) (5) (6) (7) (8) (9) (10
(LN 1.000  .422 464 444 311 319 272 .227  .327  .395
(2)Z2HR 419 1.000  .477  .405  .398  .311  .36%  .211  .274  .354
(3> 468 472 1.000  .592 557 410 411 .269  .462  .455
W14 442 400 .586 1.000  .442 428  .340  .288  .436  .382
(5% .310  .391 552 .437 1.000  .406  .449  .317  .401  .448
(6)H: 1 320 .305 .403  .425  .394 1.000 .416  .506  .511  .493
(T)F 274 .363  .403  .337  .441  .411 1.000  .432  .338  .532
(8YEfEDH 232 .205  .262  .282  .309  .489%  .419 1.000  .377  .402
(I3 328  .263  .456 432  .396  .505  .326  .367 1.000  .574
(10#h B 393 .344  .447  .383 435  .483 522 .396  .561 1.000

#3  WFSHHER(NY =y 7 AEERZEORTFHE)

HE 4321252088 KT v, 052754
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B EIRT E2WF H1IRTF H2RWF
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(2Y2Z2 R .732 127 .140 .730
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(N .337 .643 .644 .343
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TH o, DfEZHEHLHETHHEBERES

H"oH i%% PRRE PrER §%§ HF ORI L CTHE I EHH S
DA f -1.96 -1.98 2.64 -1.64 LTz, T ITE Lm0 EROE720
ML s 200 1y rey | CEETBOTREC(miss % GaELT
: ’ ' ' ' WAEWEHBEFRRTAZILICE ST, L0FE
M R 200 004 L9 LA s m R a R A HEEBS A L TR
ARERBOET 240 1,28 3.02 343z rd4n. s CERSRAT— I

)
6Eh ¥ K& 2.82 0.76 -2.87 3.72 BETRIERBMHOMRELZMNE -0,
7V 5.02 -2.54 5.26 -4.53 P&H7z1d, UTFTOERENDERIIONT,
) EOREREL TV ETh, ZNEFNIIDONn
| THEZTT vy LEML, #FhoE
W LCHIER ISR, ToRmE, %

HHEOE -2.00 1.04 0.23 -0.84

(
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(
(
(58 h B R 9.51 3.94 -6.51 3.15 2 LA CRETHOLNZDDTH S, M
(
(
(
(9t % 4.42 -1.50 -2.32  7.23

AP TIEFEICARRE, OFH 6 125 BRL LS -7, BMSNAEBEZ, OFEEOABRER,
QBAEDINA, OKRERCHIAL EOEHE L O ANBBER, OQHMOLENEY, @EYEHOES
@BUEDEBR D EWEHE, OEEOB L O ABBER, @R TOHENE, QBEDOEHRD
gk - RO IEETH B, D TIE, TNOHDOIHEBEZITICEY, WEELZINIE /-7 O AE
(9X AN LT Lam% A L7z, ZO8E, HEEZI4THY LP13381.82E7%4 0, ZOEFL
HF—F I ECHA LTV RV EPHLMNICEN, LELEYES, vilo0nTabe, vy
(FEE A )=—0.510, v, (2R )=—0.314, v; (RRHRE)=0.025, v, (FEFIZHME)=0.799
Ll alre SOEINITEFADNT— FIEE L TR WIEA I I, (standardi zed residuals)
2RO, FEELZEVERRTHIENEREEONLHETH b, ERALFERE I, =(,—F,)/
VI, (B, FodBIgER EEksh, d,0fHEIT 2 U ESREE L ELTH Y, ¥
MR HLE L 2 5,

KA IEAPRENTREN TV LAY, T CHBGEHEER, (64FFE0H, O - &ifo 31
BIZBWTHITENKEL L Lo TWDL I EPEFTE L, LA -T, s 3EB N KW
DWYELLL, SO 3HEBIEHEEZHETADIITEYTRZVWEE»S Lk, ZO3IHEHE
FRELEBVOGEBZHEAL T Lan %k LR T, HHEDN 8 THHDIIH L L 1360.13
ERDBEEERAE(EEFESINL, COBAICE v GERICARN)=—0.576, v, (R RAiH)
=-0.339, v 3 (R E)=0.200, v4 (FEFITHE)=0.715E %0, v & v, OFFHEIPMMOLAE LD %
RNBWIINE D, HTFERBIC R Twh el nwz b, £/, 9HE*HHALBE L 6HE 2 1F
ALEEGETIR o,0EICFNEERE RNV ENER S NS,

LomfEA L, ROONZEENKRELZFMA L TAEWLEB 28k L Tnw {2 oL 250
FETOBIAEL TH LD FDADIZIITIE ANy 7D afZHEROTABIELET A, a
BEIREONG—ESERTRETH D, EINLIGEWEIERWEENS, IBEE#HH LS
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ALZLOTIOEE 2 IME L7
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L 2ZOEHICEE G2 TnD
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L CHUBRICIEAT 5, FD
TR DS O BRI TaEL
ETHAOER Y L CHWTDY
525 THEOEELINEL,
BADEI L) B ErTEL
LR BOTIR VD E VI R,

F I AFlg OEEIZNENE) EV) L
BET AL BDOTIE WD EWV ) RE,,
oTLEIDTREWVHAEWVIRE, Thb, FROBEIIMEEE, P, JEE

HEMFICBITAERHETVOFAIZONT

SHHEREL6HHEEMA LS ED o f25130.61L %21,
BrAh S 7z 3 IH B AR lE

iz

ET BIODEM IR L

R Do TOLIN, LB MAT A LIL o TRERERT 2HED
BHREEEZ HND

£ HA f# 4
FE ERXEDOLRESN
) A iin
= b5
Iolh Iy 2FICHE L DD
S 5y 21 69 79 7
I I 5 10 58 93 15
JEAE AL 32 130 207 47
*6 b L 2 OE R
i DGE 1,2, 30354

GV A

mEEEREC BARE RIEVRRE AR

(LEERs o fEHR 1.206 117 .664 .104
2HTOER -.683 -.121 -.702  -.125
(3YEHAL .793 121 .800 122
(47— AR DEET 1.261 180 1.251 179
(5 DS A .816 .123 .799 .120
(6)E 5> DT 370 060" 374t 061"
(T) N B R -1.612 -.201  -1.631 -.204
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T2k b ) RISV B 72012,

PR ) CIRATILC & 2600 & 5 22 A% ¢
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FRTH 5,
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1.802 %0, A FLTF—FICHELTWAZENEL NI N/, pild o GEFR) =
—0.811, e (HFIAL)=0.324F LT 3 (FEHEHFIK)=0.486& % 72, RO IZERBAITORR
ARSINTVE2S, EROMHEIZL,230BEX 527258 & {mDO T TOREEL 5 2 726 & Tk
RIERRE, SR BERERE(R)EZEHLOTUTWAZEPH LM SN D, H—HIZD (3=
1, FROMEORERREAN, 2,308 5 2 /2B EI012.664TH LD LT, p OFE %
R LABHEICIE1.2068 B o TWAETHA, L LEDS, Z0HED BRBIZIZIFR LER
LTwa, LA oT,AML A LTCEDERHDZEPREVIZHOMIZTHHEIZ, RKE
SRR AR L I L0 TSR IS BTV A Z L IZR 598, SR CHELL 23548 15
BOMBEOEBIIEZIRDONEVEVZL Y, 22T, LmmD T TORME & M ICREL 5
ZIHAETEEEIALN RV,

EWERKA

AEOBMIL, HEREFT— BB (mOBEBETFEEICOVTHRETAZI ETH -T2,
EBRIZ, b B FH L CROONABE LR LA W BEr 52 e v LA
A, RERAICIRKEZEIFEL TR VI EFELNICEN, LELEDES, TOZEHF—
FIAF LT T O IR BIEL 5 2 T eI FiEICE e o kv, BFOH LT -3
DEH)LHEREDLOLONE L BT HLENHS 5, TOHMD/ZOIT ¢ nmid A & HIkT
TEL, $72, LmmSRIZ LG WHEIIEIEY THITLWHh LW HELHEET S, 9 LI2EE
WIEHEFVICHA L2 WHEB2HHEY, B4 TLHEOARXFHTLIZENEZONL ), B 5
Wik, LamASAL L 2 WIGAICIIENE R E LTIRS 2L R3ET, BHERE L TEEMHERRE
BPHRATLIENEZONL ), F—FBITICBVWTERIZImOERIZIIEALLRERTBELT,
ER T = LT L mER S B LSS,

&

1) ZoEMI, ERICONUDND19964 1 AICEB L "TBMOHSER L BEERICHET HH
E, CHEHENZSDTH B,

2) MEck "rEiEtESFHs (FIEEE,1993),p. 7. 4B, I9 LAEANREM bbb
DHBRY TE7 2 ) 7 THR SN TV 2 ERAELHEEHRORTIRIZLALER I T
Wi Bhhs,

3) BELERICOWTLROXE T SR L, WACE THEN—HER L Hik— (PI8FE,
1993).

4) 2o ¢ mnidEEEE 7 )V (association models) D1 D& LTHULNL I ENE W, @ XE LT
i3, KOLOxeME L, L.Goodman, “Simple models for the analysis of association in
cross-classifications having ordered categories” ,Journal of the American Statistical

Association,74(1979) ,pp.537-552. L.Goodman, “Some useful extensions of the usual
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correspondence analysis approach and the usual log-linear models approach in the analysis of
contingency tables” ,International Statistical Review 54(1986),pp.243-309. L.Goodman,
“Correspondence analysis,association analysis,and generalized nonindependence analysis of
contingency tables:Saturated and unsaturated models,and appropriate graphical displays.”
In:Cuadras,C.M. and C.R.Rao(eds.),Multivariate Analysis:Future Directions 2,( Amsterdam:North
-Holland, 1993) ,pp.265-294. L.Goodman, “A single general method for the analysis of cross-
classified data:Reconciliation and synthesis of some methods of Pearson,Yule,and Fisher,and
also some methods of correspondence analysis and association analysis” , Journal of the
American Statistical Association ,91(1996),pp.408-428.C.C.Clogg, “Some models for the analysis
of association in multiway cross-classifications having ordered categories” ,Journal of the
American Statistical Association,74(1982),pp.803-815.C.C.Clogg, “Using association models
in sociological research:Some examples” ,American Journal of Sociology,88(1982) ,pp.114-134.
LB, WHEEFI—#IZDOWTIE, A.Agresti,C.C.Clogg,E.B.Andersen HOFEENFHM I N T
WA, AR-ZADBEHARTIITEBNI LRI EET A,

5) M.E.Sobel,Clifford Collier Clogg,1949-1995:A tribute to his life and work. In:Raftery,
A.E.(ed.),Sociological Methodology 26,(Oxford'BIackwell Publishers,1996),pp.l-38.

) COFBICOWTEHLToOMEE*SEY L, TERAEOHSERICE T HRENR, (KK
BT SEEEL » 5 —,1986) Z ORAFTHFIEEREERELTRNDLLDII R ENLHL DT
72?\/‘0
7) F— ¥ OMAEE L (RERGE) 2 RKObZ LIl o THLMICEND, Ld 2 2flog
(fy /Fy) LEFKEND, ST THIFEMER, FoRMFERTHL, L EEHIIC 2574
YT HIEFALENTVE, EFVOBMEEDOHEKETHETE p=.0608E 6N 5,

8) GoodmantdfTEHD A7 #JNIBIRTH I EHMEL TWAED, T I TIHILEIHEELR LS
CEICIR L 28, TOMBLILARYFYZ - 7F )Y AR TIEBE - ERL - F
RONEBRIZZEDI D 5N/, L.Goodman, “Measures,models,and graphical displays in the
analysis of cross-classified data” (with discussion),Journal of the American Statistical
Association ,86(1991) ,pp.1085-1138.
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