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WHO’S SUPERIOR AND WHO’S INFERIOR?
STUDY OF HETEROGENEITY OF STUDENTS’
ACHIEVEMENT TRAJECTORIES IN TAIWAN

Hawjeng Chiou '*  Pi-Fang Lin’

ABSTRACT

Identifying superior and inferior groups of academic achievements is not
only the major concern of academic researchers but also the foundation of
policy-making and supplementary system design, all relying on the support of
empirical evidences. In this study, data of 2,806 students selected from the
Taiwan Education Panel Survey (TEPS) in four consecutive time periods are
adapted to identify the latent clusters of superiority and inferiority in the
students’ achievement. The heterogeneity of the achievement trajectories is
identified by the growth mixture modeling. The results show that the non-
linear model has the best fit for the observed data. An analysis of the mixture
modeling indicates three heterogeneous classes on the trajectories, of which
the typical-growth class has a gradually improved achievement curve. On the
other hand, the two relatively inferior groups have a lower starting level or a
decreased trend at the later waves of achievement measures. Furthermore, the
inferior classes are identified by the differential schooling sectors and the
location conditions with high level of negative culture capital. In contrast, the
typical-growth class is improving relatively smoothly in the different learning
stages in both the public and the normal schools. The fan-shaped pattern of
trajectories supports the phenomenon of the Matthew effects. In addition to
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illustrating the heterogeneous trajectory and its influential factors, this study
discusses the implications and limitations of several methodological issues.

Keywords: equality of educational opportunity, disadvantaged
minority, growth mixture modeling, Matthew effects,
Taiwan Education Panel Survey (TEPS)
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2012; Roscigno & Ainsworth-Darnell, 1999; Zajonc & Mullally, 1997; % #f
~ ~ A ERE > 2005 %‘é@*?ﬁ' »2007) -
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T SRS U AR 5T o H B B fj%’ﬁrUﬁJ{ ARE RN N (s
IR 7 TR RT3 5 wmu% U 2002
FIF > 2011 5 HF S0 2014) o IR TTA TEPS BRR iSSR0
o5 SR ey ) R S T (%ﬁiﬂiﬁﬂf“ ) P R
e AR =N ﬂﬁs o WERTIA ™ PS> 2 B RLN Ly B i iU ﬁri\a’iﬁ
(o T PRI RS AAE & B [0 ERAOER S BRI - BT
/ﬁ%ﬁﬁ’“ F— %E;E_T T PEH R T T = 7 o FY[ Roscigno ¥ Crowley (2001)
fRH] NELSSS TR P EL R E 5 55 T SR SRR B 5P 2 pugh b
IR ETF GBS G] - PREA (2011) 1) TEPS #rf] 53 #radifl - 1 2517
BEDT] SR S P F‘?’E‘ﬁl”*ﬁﬁ%ﬁfﬁ?ﬁ% RIS S S s Elfl:?’;‘ﬂ»_?”]'ﬁ‘}'ﬂ?ﬁ/“'i
F{E—;;“’Fi HCERTEE S o [EA)S" Fan'%® Chen (1999) figfs 4 ijﬁ% S HEE s
| gkl 7 l—gu%ﬁﬂ BT ;ciu’ﬁf[j S AE RV R SR Y
AT = RIS et b N SRR e o
Hi= SRS p J:%’}aéf AR SRS 2 ML = F R E (DY Reeves &
Bylund, 2005) o [N 7 7 %=1 REAE L5 0 B S50 B TR [
i

&% o fIORC TEPS i np o S I PVRRA REE D PN 491 207 7
B IR P2 B SN A ’%J‘H%?TT [Fi] RV RAB S 4 £
“f<#(educational aspiration X Garg, Kauppi, Lewko, & Urajnik, 2002; Wilson
& Wilson, 1992) - i 1 [ FEBE 11 F e sV et Fompi T3 sY AU F 1fgRL

6] o fFsf E ESSTEPY ) ) o RTINS [ B B2 EIEE
Fle IF’?FQE,UW? FY E AR [ ¥8 00 JB [ G PRI & B @ i > PP T I B
Tl FVRRE 2 B VA ED - o

& AEAE
—  MIRER KR
R AT IV P R R B W) R R
PRI (TEPS) 7 HL 27 S 70k » TEPS [I02 508 1AL 40 E st
Bh B (panel data) » - HJ N[22 2 SR %75 o bk (o
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W Tl 0T [ B R e i Y RS A B[ [T'!' Hl/ffﬁ& T E:%ﬁx [ Sﬂ»ﬁfu%(? 73
AR A5 o P LV Sl LS RS e ng?f T L S
T SEFPNVHIERE S o F S RN R = MR R R
BB 2,806 T ¥ & 1,420 * (50.61%) - 554 1,386 » (49.39%) -
A A A 1B

R EE
(=) 2
TEPS i fl1fivge & ik & 55 #7pe )
= 5 R e AR )
SERUINIET SRt i Sy ERER Y S

I l'%f’:ﬁlji’;“\il%‘? Robert Sternberg fiJ
(e~ HES T"?F
el s - B s

I El H[cu

F 1 FATRETR A TEPS BYRBCE )

B~ W EYENR I

2 52 Eiat E2E] 54 GE)
i 1,253 1,181 2,434 980 976 1,956
88.24% 8521%  86.74%  69.01% 70.42%  69.71%
®.b 167 205 372 440 410 850
11.76% 14.79%  13.26%  30.99% 29.58%  30.29%
i) 75 69 144 59 38 97
5.28% 4.98% 5.13% 4.15% 2.74% 3.46%
e 533 542 1,075 496 506 1,002
37.54% 39.11%  38.31%  34.93% 36.51%  35.71%
e 812 775 1,587 865 842 1,707
57.18% 55.92%  56.56%  60.92% 60.75%  60.83%
&5t 1,420 1,386 2,806 1,420 1,386 2,806

50.61% 49.39% 50.61% 49.39%

B OB KR R F‘*?{*ﬁr’?ﬁ%ﬂﬁ ST
S W R T E -

)~ T

ﬂﬁm%u%ﬂ% @%m% i
A IR I - e T %
o Sy KEHFFAVET https:/srda.sinica.edu.tw/commu -‘}ax
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Y E] RS TS AR« SRR R B (2001
RIS (2003 F FEED) D (2005 F RS RS (2007
0 ) D RIS IR 953 B & 00 ORER  BrSA IRT =

GRS (IRT 3PL) [ - TEPS B aMafmip ot (=
B R A B R A 8 7] RO R
@ » AUAE 5 DIF fii i TEREE VT #E (=1 E‘éfur K 738 = 911
(s BL ~ GRISUAC ~ PUSZE - 2003) - BB e GERT (Rusp 2 5
HS AR (I © 20115 2471 2010 HF 40 2014 5 B
> 2009)

() ey

L B [ ISR B B P RV AR 7
TEPS #ipl 15 K ~ ~ g ~ SPRSE U > s SPRCTT [ B ETRRRE “ﬁﬁ
RO R e e W SRR TR P (6 0~ 55 1)~ H
49 (ZPHYE 0~ Y 1) 5“)"%?*5?’ YRR (FREFE 0
BB D FEET S YR oq#ﬁg*mw | ST
(A0~ EA 1)~ ST (*llﬁj%ﬁ% i £ 2 ] ﬁ’%2 -lm
3) ~ SR (R 0~ BE 1 i 2) -

VYA WE G & K FT TEPS F R AHE diplipy T EEs el 575—',?[* [If4-
TR B KEEHET? | AT WS B T R > o
mwﬁ ™5 I?ETE*J(?@?,HIFFH% IS 'ﬁ”‘/’%f‘“%‘wﬁhm JEDPIE T
RO Y (TR puET- WSS R PO TR, - TR
A TEEMETR rfl?" SR TR T~ T
21~ PR P AR B T Eylyﬁiﬁﬁiﬁmwjﬁﬁm
B e nghrﬁ?ﬁ S E N @ﬁq PUfld ~ EIm Y [Py d o PRS- P R
(Cronbach’s o) %% .818 ©

SO * 28 U R S R R E 155 1 O£ AR B Z2 I
7% (Cronbach’s oo =.704) - J[EIREE 5y T ] 2V e g B sEra i P
FE— 2 EJ*J?ZJ,%&%EJEJ"V o B2IC T (Cronbach’s o =.678) EIU?E[JE-'
BEE T OE T 22RE » 25 1ED E&%EU'Q‘“%{WW‘J > Ul SR -
[ H T B ERFI P, - S AT (Cronbach’s o =.727) qugggl

F‘lm

-

f
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T R LRI S 2 R A
TR TRERATS W PR B oﬁlfw‘ﬁi‘
E T 25 (R )5 | I I ESEE RS R R | S RS F'EU s 55 B F #.5.
e EJEII&}“‘VF ﬁj (Cronbach’s a = .815) ° &% > Eﬁi"f JTTJ g l”J“/‘%
1S S TR B 15 s S (R IS S 7
EZANNEER ]EIJH Jos By E e E MTUF”:/V TR HITE F‘/F, F]If‘%&jjl?::[
EPHE LR a»*]ﬂ"[’ﬂﬁfv& °

= OMTTE

TRy RAB VSR EIRT[E 55 #3805 > R %e4 5 | Mplus7 (L. K. Muthén &
Muthén, 1998-2012) SE {7 5 HELE (ML) 2R FMHAFE - AT
IS AT gE S VRS LIRS - SR TPy GMM E IR A -

L A ETAOEE (e RV PO A I AR B R BIC
( Schwartz, 1978) ~ 73 ﬁ%‘“@ Entropy Z2#% {I) P‘ﬁﬁ’{ﬁ]ﬂj‘ ) Eﬂf}?ﬁ"é’?ﬁﬁ
AP FORLEEES ) BT R R GMM 57 47 (I
Nylund, Asparouhov, & Muthén, 2007; Ram & Grimm, 2009; Tofighi &
Enders, 2007; Wright & Hallquist, 2014) o E 1 BIC ?’F“?FE'JA; fﬁﬁlﬁ?%’ﬁ“g’r
RORLEI (1) b= AL sy PR B e R A AR 20 T T Tl RS
i AL S P R R R T g ( Colhns, Fidler, Wugalter, & Long, 1993;
Hagenaars & McCutcheon, 2002; Magidson & Vermunt, 2004 ) -

EFS GMM [ B RTRREEE RS 2| 51 2 510 (o B[ % | 2 A s 2 g
iR ] ) 9 o PI*Nylund et al. (2007) 3 3 GMM Tl 4 9
B i RV E HEES B R2 - (bootstrapped likelihood ratio test, BLRT) -
% R Pt e ey e[t - BLRT FU’FL%'I"‘ JHE 1) A e
PR Y kAR k-1 AR LR WU ARG FRETE 0 F
W15 ke ATV EE AR (R - b e TR IR AR [ R RS
FE s NP RS ﬁ%}“ K | Lo-Mendell-Rubin test (LMR ) ( Lo, Mendell,
& Rubin, 2001) [EL, 2 {el@?ﬁﬂgpu ,ﬁﬁl“[:’l (Berlin, Williams, &
Parra, 2014 )

I > ST B RT R PR SN T RGP (R SR A YR A
& (entropy ) > H[ ™ PGS BIES S ETH Odds ratio & [ff<¥ (A7 [ & [A]
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i ] e BT (G ) o (RGBT TR 0 E | I POEEAR « SR
Mplus i 8 ¥ U R entropy (B HHRMHCEE R T 1.0 F7
Sy REFFRIEF Y — JERUHAERLT] 80 I F“i”ﬁélf@ (Ram & Grimm,
2009 ) - (EIE5s '—}H Entropy = .6 F[[ipl %y 5 ~ puB F (marginal ) ~f<¥# >
&HS .6 P (Berlinetal., 2014) -
O BTSRRI | I R B BB 4 T

BEe PR R 0 S FTRUB [ G [ i) &

LT R S R F@EJWJ@EW tﬁl%lﬁ%vﬂ% SIRE §05)
17 F A (R Rty 'ﬂﬁﬁ%‘@?ﬁ) W R S BT
PP e RTINS 75@%’”‘/?’“ WEJEJ%I‘“"@@T FRH | K
= Il (logistic regression) - SAT & EIHVERRERVE &%Il—[ i e Yo
GMM PEFH |yl B TVRREE - K& 5 2 7 fitd 2l o) 17 > I GMM 7%
A= B ) g TR JNAE 7 27 i ANl I AT T RS T B
L7 AR R T IR o ST & R Y SRS R (R 2
A R T Tv @ (EXP(B) > 1) #7 tﬁf%ﬁ’gw‘ﬁ* Y BRRE
e JHEIJE%%,“ o FHRE RGOV 1 Wald test 2] 72 > '] EXP(B){! i
3 & SR B -

— - BENFAVEAAET J‘H%ﬁﬁ*ﬁ

TEPS SR il VEUF| 12,624 £/50 % T0R] » ROEIH & (B3] 2 PO %
Bk H 5 2,806 £ Dﬁﬁzﬁﬁﬂg”r‘ﬁ“r’éﬂ"r‘jgfrj}%[*’"044 1.29+1.95 -

1.98 » - H[] 58 4 %?‘F“F‘/‘H” MU F EA st [ERE(k2 Eﬁ}ﬂ g
5SS I BT R~ RORE R R o f Ew > Al [ AR YR 2 55 )R

0.82~ 1.10 ~ 1.21 ~ 1.38 » T &I W™ f lﬁﬂgjlrwﬂ[*%uf &IHJ Epfr&gu

HEL o Y BEIT AR B PRI E Eﬁﬁ 1B pLE )~ R

*ﬁ[E“IJ[Ef{ B (W3=195W4=198) - {[I] ;I’FEJ ETANOVA_FJJTFF[

VLRI RIS e E A 2 B (F(3,2803) = 3584.22, p < .001) >

Bonferroni Hi jx P58 FLaT H»,E{E?’ﬁ FET—- W BT j@»E‘E—‘fﬁ KEETZ

* (H TP B @ ATE W (p=295) -
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S59h ﬁfrﬁ‘ﬁﬁnﬁﬂl g F“FW‘ Y Eiﬁ[rﬁl’f%m[ﬁ” 70
= .81 I/FEI JF"‘Lp< .001 f* ;JE '/, Mﬁ * ilﬁﬁgfr‘ﬁ“ Ve ELE | T
rﬁl i%@rﬁ ]éu%*‘ HIE> ?EJPUB“QIFJ 1rp=.79 =81~
ris= 81 puﬁf%@‘ﬁx WESY “’fﬁ'fﬁiw ri3=75~ru=77>I'| W= WHEY
’FE'%%J% & ry=.70> Eéﬁﬁ%ﬂ?»",@iﬁﬁlﬁﬁﬁﬂﬁ'Fﬁ!‘l’éﬁ{ﬁ?%ﬁﬂﬁ'%ﬁ !

MR pvEL -¢q3—\|j &%
:‘%g‘mMﬁﬁwﬁﬁ@ﬁm

Lyl E A RAVET- (W RS 2 gfr‘yb‘“ﬂ*p;aﬁw)qkﬁﬁn B e
[“l”i*HE'J LGM ﬂPi?T’?D*i’i’%‘?[mT’?ﬁﬁl EREENEIDEE SRS SN eI S T
o SIS~ FURBITEN = pup i g1 &1 2 it e 38R
~2+3+4> %ﬁ éfiic‘:?? FL?'F‘/F%EIJ,T;RIQEW;%%:,“ (LM1) - {15 TEPS
DA E EﬁF'E [ ] > BUREDN = £ e 12 Bl B o R T 57 o AP
YU T 0T 0~ 45 8~ TSP JSPARRT) 11 fHE] 0~ 36~ .73
=5 ?[J”JIHE'F' fEp= FL 1 B H EJpossyd sy Rg = (LM2) "E“ LEAE i
P o Gl o IR HIRUN BIRE N U] WS R - W R e B
B 09 1o IR E W 1T 1 F G Al PR Bod prpo el
TS (LM3) o BN pife BHOESRE T 1o ?’ﬁJ‘J (7 ?’??‘Wﬁ%f‘“@
p’u,ﬂg%}ﬁkf& ST PTEN IR 2
Flihe 2 @ 51> 790 1 UL sb KA E] (LM1) S & T RR -
%7(5)=1692.78 » TLI =.784 » CFI =.820 » RMSEA = .347 » SRMR =.094 -
BIC = 26525 - T & % g1 LY (LM2 ) U N
2(5): 1170.35 > TLI=.851 » CFI =.876 » RMSEA =.288 » SRMR =.288 -
BIC =26002 » fFI 5% 3 AR - & & JEBUE sy RIBE] (LM3) i
[ 0 1’(3)=31.97 » TLI =.994 > CFI =.997 » RMSEA =059 »
SRMR =.026 » BIC = 24880 » [ £ LGM i s el AR e -2t - [RIp= (@
flise 4 :‘:’;‘?»?7?5‘}'5?%;4 BRI BY R v -
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Fe2 TR R SIS H T f AR A

f5 7] r df TLI CFI RMSEA SRMR BIC

LMI #LUE=Y (S8 ETf ) 169278 5 .784  .820 347 .094 26525
LM2 U= (P& faf@) 117035 5 851  .876 288 .074 26002
LM3 ZE@LE izt 31.97 3 .994 997 059  .026 24880

LM3 fUEfEpS= LR 1T &1 5T )5 553 (¢ =74.21, p < .001)
w970 (+=103.13,p<.001) » JEF (E57~ WEIETT W~ )R ETT Wy
SWREIEIT] > (EALGEETS W E ST IAREAEL o[ > o Bl Y RS E A Ry
P IT g H o AU T B EL 443 (1 =28.69, p < .001) - AEREIEY
0.608 (1=28.42, p < .001) » F7 JEEIEREIUE SR 443+ A
ZHROWH AT wp@gﬁ’gw%ﬁ'ﬁf B o BfiR[N = 2 H5Ehy 1,551
(t=85.16,p <.001) - BhEGEL, 429 (+=17.41,p<.001) » = PILI
EI [ [ Ry 1.551 53 o OSSR RIRREA S R B B T A
BN e 2 B D R R D[R R e 7 R TR
ﬁﬁ[\j,‘/\%l ]_i o
R R i B SR R 316 (¢ =714,
p <.001) - A5 B AR E Y RIERAEAORL R B o R TR
SIS T R TP Y AR R e o L e
By AT Wi A R S R RN
FrENEpVRERIE ~ SSH RISV -

= EARERESR
(= ) BIETRREERCE Py E

i~ B |RETEREER & S B et JBUE Ry RSLE] 0 sy R
BREVEIETE S A ATE 7 GMM 53 # o R R DR ER S Y puZEs Y R
FLE > BT R AOYr e FEYIECE G 1 2 7 [y F S W (GMI = GMT) >
SRR S T TR R BT ?%D*i@ﬁipﬁi‘“ 0= 1 fl1f
POCLL T RREE SR SEIA PO N FE e B IR R EE o ]
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o WL B RTRRREIE VIO HRRY o S BB I N A 3 B o B T
[ BIC 5 Entropy [iigh [ fligsL |51 4% q%ﬁ' 2

SER BB PSR L U 71 BIC fRBaE (7 o SRHPY
LT ) k=3 o= PSS (BIC = 24694) {1, ]] Entropy f1#¢
SHC 80 PUAZERIEFIF 0 FIT) k=4 pUPTEERS Y (Entropy = .806) & ff
=4 LMR A ERIE] 07 k=6 7 it T B > BLRT RIS B > =T
] o AR AP e A A TR TR S SR R
o o NI SPR el il B TTRREERIEE T 3L - 27 BICS® Entropy 1180
P k=35 k=4 PEE [T Rt 2R GG FIF A 4 -

24900 1.20

24850 \\ 1.00 \
20800 \ 0.80 \//‘\/___,
24750 0.60

24700 \\ _—" 0.40

24650 0.20

24600 0.00

T T T T T | T T T T T T
Class1 Class2 Class3 Class4 Class5 Classé Class7 Class1 Class2 Class3 Class4 Class5 Class6 Class7

(a) BIC §ii§7 (b) Entropy £ ¥

12 T [RNEFE EHIRET N B9 GMM el A5 [ [l
F

%03 Al B VIR 0 GMM SRR R

LL Npar BIC Entropy LMR’sp BLRT’sp
GM1 (k=1) -12396.389 11 24880 1.000 - -
GM2 (k=2) -12303.647 14 24718 0.702 <.001 <.001
GM3 (k=3) -12279.534 17 24694 0.743 .0030 <.001
GM4 (k=4) -12269.417 20 24698 0.806 .0023 <.001
GMS (k=5) -12261.409 23 24705 0.662 .0056 <.001
GM6 (k=6) -12249.997 26 24706 0.727 .0122 <.001

0 LL R AR @ > Npar 25 S gl ! -
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Fo4 ZHERE (k=3) EPUREE (k=4) 1 GMM 25 FHd i
Classl Class2 Class3
N (%) 2262  80.6% 459  164% 85  3.0%
i B t e t B t

BJfER~

Wi .000 .000 .000

w2 553 7631 553 7631 553 7631

w3 971 99.50 971 99.50 971  99.50

w4 1.000 1.000 1.000

=l

[(#E%) 695 3950 -204 -196 -1.209 -5.61

S (EIfi2) 1768 69.81  .651 837 1414 627

BB

I(EH) 35  17.07 356 17.07 356 17.07

S (EIfz) 247 933 247 933 247 933

SEIHAE 002 11 .002 11 .002 11

Classl ~ .925 065 010

Class2 156 742 102

Class3  .053 217 730

Classl Class2 Class3 Class4
N (%) 2262  80.6% 481 171% 51  1.82% 12 43%
B t B t e t B t

BIfEp

Wi .000 .000 .000 .000

w2 553 76.09 553 76.09 553 76.09 553  76.09
w3 971  98.86 971 9886 971 9886 971  98.86
W4 1.000 1.000 1.000 1.000

=l

I (E%) 697 4082 -342 422 -1.394 -8.71 903  4.07
S (EIfz) 1.760 71.03  .749 1285 1.649 6.58 —-484 -1.67
e g

I (E9%) 347 1654 347 1654 347 1654 347 16.54
S (Efiz) 245  9.63 245  9.63 245  9.63 245  9.63
SEIHL 010 51 010 51 010 51 010 51
o ey F

Classl ~ .928 064 .006 .002

Class2  .154 765 .064 017

Class3  .042 228 730 .000

Class4  .085 141 .000 774
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B 1P BREEpO ISR P B B T S Bh o (EALE W E ) 12
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£ 1004

-1.00

-2.009

IEH R (80.6%)

R REE (164%)

B3 R R s R E S

PRE SRR S PSR R AT AR R = RS 2 T ISR Y

Wave

-
IS

TS ST RS RO R (F(2,2803) = 1904.63, p <.001,
Eta’=.576) S9WEE 2 B350 (F(3,8409) = 768.37, p < .001, Eta’= 215) 14
SR I S PRIESEWES UL T (ER B E R (F(6,8409) =248.39,
p<.001, Eta’=.151) » = (@S P gl el (Eta®) SSfHH B = 5
B W B T (BN IS5 PR -

IR 2 [EARESE » IS 5 BT 2 Bl AR ER 53 i e

K BT Fy e

£ R PSR s B WS ﬁﬁﬁr’tr: £l 55

I (7 BN ANOVA 5347 > sl 5t 4 5 o [p B pu W =
WFRY F i g 2 B ORI 427
=557 B[ 5T 9 (W3) vz BEA » (F(2,2803) = 1761.23, p < .001,
ﬂf:ﬁﬂ’%%:ﬁ?ﬁ%ﬁW%Www*a:wmaaﬂﬁgﬁm%

(ot 1 T IR T

AR B (A

(2.40) HiF B 27

FRFEC.05)F 80 =

Scheffe Fquﬁ I& ‘01&' [—A“ﬁéﬁgll’ﬁl—-éj gl‘j—‘ _b,;_éﬁjg

BYTOWRRE (L15) FATS HREE (—.04) o =HEYT AT
REEAU By 189 (p =.139) > *F EIF#FH A - F{jﬁ,ﬁ%ﬁ
4 SPI > Scheffe Fi % S0 Pl ST FRRE (2.46) P A 5T

ﬁiﬁﬁf(—]é].), CI %?F

T RRBEAVE BTN EEE (p = 259 )
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DRI ~ MREE TS © BB Bh%g ? 2SR AEBE GRS BE T

H5 TR TERER D R B

Classl Class2 Class3 Total
LSRR SRR BEAERE  2E
(N=2262) (N=459) (N=85) (N=2806)
Mean Std Mean Std Mean Std Mean Std Oneway F Eta’

21— W owl 0.69 0.64 -0.36 0.56 -1.65 0.38 0.44 0.82 1042.66 .427
3T W w2 1.66 082 -0.13 0.75 -0.74 0.65 1.29 1.10 1241.23 .470
52 W w3 2.40 0.83 0.15 0.70 -0.04 0.74 1.96 1.21 1761.23 .557

AT w4 246 1.04 0.05 0.76 -0.14 0.73 1.99 1.38 1320.24 485
ALELTE
Oneway F' 5495.19 71.58 171.64 4358.82

Eta’ .708 135 671 .608

RE1ETEFF RS 001 B A o Bt i BB ¢

TEAREITE T S WSS R I L] SRR S S [l B RTIREET )
WS 2 B USRS T - e 2 AR 3 PTRIVERVET R
ETIBEE B (F(3,8415)=4358.82,p <.001, Bta’=.608) » 3% 60.8%

sy i) B BRI (VRO R o LIRS BRRE S 2Y WEHR
SIS F5 TR A # WS SR BT » F(3,6783) = 5495.19 -
p <.001 - Eta’=.708 » 7 HPUFE iR agh B! i 70.8% > (AL S0 [ BRg
POz BURET PR [A] (R o5 ROBCREfO I (23 BB R 135
F(3,1374) =71.58 > p < .001 » Eta’ =135 » T jic 5% R FRpEAY) Hi@’@f“’}“ﬁ)\léi
fET) 671> F(3,252) =171.64 > p <.001 > Eta® = .671 » [FALIE RybREES
E e R B RS Y RS ATSE T o HE T Tée]’%’zaﬁ EaCE
% (-1.65) > SYPFRVES s i AL IR (—14) > T 1) FURLEL SUFFAVEREE -
FHCBRLES, VREME R IR A (=36)  [EALPNE Y RIS = > 83
BhEL TR > (RS S R AU B IS O AT AP o [N
FARPY I AORGE (F3E = (WIREERT RUME ST e R d, Sn R o s -

* ARIGENE RO TERTRRI T
R 5 B ETRRRE U}[ E‘Hﬂj R RNNE S TR Ik = =S e
(=51 ng (R TR :\’!‘1: e



HREEWAST BHUE B8 201643 7 - H 033-079
Contemporary Educational Research Quarterly Vol. 24, No. 1

(=) TR F BN ES

SR (R R PP B G A 6 - R F
= R P 2 2 T PR 0 *(2) = 144> p= 487> H1E V0 (B

SRIREES [ BT Fff# li’sﬁi‘%ﬁgﬂi i 2B g (2 A )
IREENa e v iso =kl I EE?F@% 2(2)=58.51 > p<.001 > JEAfF %
e %yﬁ [%L—ﬁlaﬁy«%ﬁﬁ?(sw%) ’@i’f‘jﬁ/%?ﬁ?(795%)3’”’fé|é
5y RIERE (67.1%) MK -

Ll e }ﬁfj » B T Ry R S RV 55T B
Bli%s 129 (Std=.63) ~ 1.42 (Std =.74) ~1.51 (Std=.88) - ¥kl
[ IEVEDE B 2 B (F(3,2803) = 11.98, p < .001, Eta’=.008) > %, sl | & -
P TRIBEEE RS IR ’2)= 22> p=.895 - BLHNEE
A B IREES AR m%i* Fu="% gk 2 > [FIZERL A VRS 2 BV E R
@ o

TIERRREA R (20 e F 0 2 (R EREE R S AT A B 6]
By LR T B B v2(2)=57.92 > p<.001 > 5T= VU RIPRE

%’(2)=87.17 > p<.001 » E[[IT: TF{IE‘/EqE'ﬁ*I‘Ij: BT W] 59.7% T EAED
P o F AT WS 63.6% 0 [ELRL IR EY RIREE BY- R E
WG P T B F] 44.2% 5 52.3% 0 Th RS RERERI K 0 By 38.8%
32.9% » Hi= LERRREAVR 2 W ﬁéﬁurﬂuqfﬁ%*ﬂa (| AR A 34 T e e
B WA R () =391, p=951;¢%(2) = 10.74, p = 378)3—?’3&%
o7 e ((*(2) =8.95, p =.537) FEFTRIBELH I (AL REAOST (A
Fﬁ%ioﬁﬁii’dﬂ’é‘%’?%ﬁiﬂﬁmf (5P AR Er RS T A 0 [ rﬁil’ A
?%Eﬁﬁﬂ%o
(Z) Ff) i g aa ]

LN o *Fiﬁﬂ*%*m%muﬁ’n&'%%ﬁ?\%&* t AT W
(BT ) S=ay= (f! FHPEF ) B > T ﬁ'E‘/EFfHﬁ”*ﬂ%ﬁ”E_ SRz

P15 Bl 5 85.7% % 79.0% - [1ZPHY p;ﬁhagwf[lm <7 67.6% » [l
| 17.8% > ik &S AIE] 12.3% o APSEED S o RS KRR B [lﬁﬁﬁﬂgf;

W2 S R 90.8% 0 (I Il*Eﬁ*m i = 31.6% > E‘H'*Eﬁ?’“ WF[
P T 20.5% > iy Tﬁ&;luﬁ S 46.4% o S £ SRy 24.2% o 1;«[&WE
TREERY 5 I PR PHEE 3 BT Ilﬁﬁﬁ”ﬁ?‘ﬂﬁ@j FHHHE 92.9% > [H1
SRS 29.4% & %ﬁﬁﬁﬁﬁ,’]?ﬁ. (51.8%) FEAFR (282%) T
SEFEE) 14.1% o
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BRI ~ MR

¥ AE

935 7 EM

F 6 T[AIEVEREE & P RUSE A B LA

L SR AT

Classl Class2 N ?1ass3 ‘ Total 2 et
LA R MRS R T R x
BYr freq % freq % freq % freq %
(31
+ 1133 50.1% 244 53.2% 43 50.6% 1420 50.6%  1.44
55 1129 49.9% 215 46.8% 42 49.4% 1386 49.4%
Exet
JBHE 2096 93.9% 416 93.3% 75 93.8% 2587 93.8% 22
RAES 137 6.1% 30 6.7% 5 63% 172 6.2%
% g
AU 251 11.1% 94 20.5% 28 32.9% 373 133% 58517
FHE 2011 88.9% 365 79.5% 57 67.1% 2433 86.7%
|
W1 it 95  4.2% 43 9.4% 6 71% 144 51% 57.92"
WHE 816 36.1% 213 46.4% 46 54.1% 1075 38.3%
W 1351 59.7% 203 44.2% 33 38.8% 1587 56.6%
W3 it 50 2.2% 37 8.1% 10 11.8% 97 3.5% 87177
WEE 773 342% 182 39.7% 47 553% 1002 35.7%
e 1439 63.6% 240 52.3% 28 32.9% 1707 60.8%
FEls
ZFEEJJ‘J* 228 10.3% 48 10.7% 5 6.1% 281 102%  8.95
FS 926 41.6% 185 41.4% 30 36.6% 1141 41.4%
F 310 788 35.4% 153 34.2% 34 41.5% 975 35.4%
F1s 180 8.1% 32 7.2% 10 12.2% 222 8.1%
= Ji20 62 2.8% 18 4.0% 1 1.2% 81  2.9%
200°) - 40 1.8% 11 2.5% 2 2.4% 53 1.9%
Bl 1 \I 753 35.1% 149 34.4% 24 304% 926 34.8%  3.91
Pyl j?y 805 37.5% 152 35.1% 30 38.0% 987 37.1%
Jﬁe 327 15.2% 73 16.9% 15 19.0% 415 15.6%
X2 194 9.0% 46 10.6% 8 10.1% 248 9.3%
T e 55 2.6% 11 2.5% 2 2.5% 68 2.6%
;?
[ar« )N 828 38.1% 190 42.8% 25 31.3% 1043 38.6% 10.74
il j?y 945 43.4% 178 40.1% 38 47.5% 1161 43.0%
jjl%_ 236 10.8% 44 9.9% 13 16.3% 293 10.9%
X2 116 5.3% 26 5.9% 2 25% 144 53%
T BT 25 1.1% 4 9% 1 1.3% 30 1.1%

C
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Class1 Class2 Class3 Total 2 et
U ERE B ERE TR RRE o rotes
bl ) freq % freq % freq % freq %

W13 1938 85.7% 417 90.8% 79 92.9% 2434 86.7% 11.817
WIE. & 324 14.3% 42 9.2% 6 71% 372 13.3%
W3 1786 79.0% 145 31.6% 25 29.4% 1956 69.7% 472.82""
W3E. 3 476 21.0% 314 68.4% 60 70.6% 850 30.3%

GREEE 1528 67.6% 94 20.5% 12 14.1% 1634 582% 432.28""
AREEER 278 123% 111 24.2% 24 282% 413 14.7%
B 402 17.8% 213 46.4% 44 51.8% 659 23.5%
S 54 2.4% 41 8.9% 5 59% 100 3.6%

1 J‘J tuarhy S LN RGP T R AT ERR = S S J%”?'Flfﬁﬁl frld
U BT TSP AR R To R - SRBIREE R (S i Bk & A
T p%z;[, BRI B A phE T Eﬁm”*}? = 30 B s
BENE T AR PORLHE -
(=) = preak@igyr

irj‘jj/f%»j‘ ffit ~ pof I:’“&}ﬁ&?‘:\%,?i?ifﬂﬁg’?ﬂ? FYREpUE Y (R A A
Tk S R < R EVETECE Y ANOVA 55 s fl 3140 2 7 o Ep[IE!
*Ji‘@%‘ S B RS A IE(F(2,2756) = 16.33, p < 001, Eta’= 012 Scheffe
ZE Pt ﬁ%’éﬁ'rﬁ@%ﬁﬁé (298> F A i & (2. 82)
FE AR (2.80) [ - P HBIRCIE I = (B ETREREE
FYISHOE | I B (F(2,2756) = 3.94, p < .05, Eta®=.003) - E @i—.b fis
”ﬁfjﬁ‘}%a’f' (3.06) PEFS Ml sy RAT (2.99) < EEENEES - SRR
e N B LA e (O R e s T I,%‘Tﬂﬁ WE==—E
FOSFEHT * BV T - A T SRS RER ST J?mfﬁ’“’b EakiAES L 2 e
— A - éﬁ%ﬁm?@ﬁ 73 Yf NFU%J FEE A P R

TV (R R FpuE B ANOVA )il SR B v fim Y TRy F R
F 1 [E] 0 F(2,2769) =23.70 » p <.001 » Eta>=.017 o E f[1]'[7% (& 6% R ERERY
S HeEkEy (7.97) - @Pﬁ*}w,ﬁﬁﬂf (7.51) » }mr‘yﬁﬁiﬁiﬁi & (7.24) -
S NI (D o A e gfuén E R F(2,2764) =30 p=.742 > B
= AT P [PRr A 25 1 T (R A T R
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DRI ~ MREE TS © BB Bh%g ? 2SR AEBE GRS BE T

F T D [RIE EREE T 5 BRIV B A

Class1 Class2 Class3
CHSRRE SRR ThESER
Mean Std Mean Std Mean Std Mean Std

luy

B F Eta’

2897 *hok
- f; 298 058 282 0.65 280 058 295 0.60 16.33 .012
ﬁ I[[
_;; x' 297 060 293 0.65 287 0.60 296 061 1.90 .001
%E?? 321 064 321 066 326 0.63 321 064 0.27 000
T R
;ETZ 306 050 299 053 297 048 3.04 0.50 3.94 .003
Hu
RINTATS
JI—“ E;th 507 196 504 201 49 185 506 196 .30 .000
E]

F:[ I’EIJﬁ/ ok
Ve s 724 087 7.51 183 797 264 730 1.17 23.70 .017

"p<.05" p<.001

(7 Fefy o froi fopiats
A T T T [ARRRESS

£ WPFEFUf@ﬁ$““%
FORERTIR S - i 8 o)

it 5e7)
[k ER T S S
F

f 9 T 5 PR R 1 I il B it o I_ﬁ.gx,afﬁﬁ/lﬂ,_ﬁt
ik TEHFI[:,JJEAHIFJ »prﬁrl 0 F1TE S BT R T ] A F]

i HF) 39.6% 0 i #F) 31.8% [,ﬁi— By o ISV o SIS RRRES
FURETIRE (BRI TR oS pI R O 80 g1 o138 BA0TS pesb REERIL e !
fOgE]I pif “%:Ufﬁ’[{ﬁ—{ O RHE T 42% o RS RAER P UE) 32.3% -
(Z) ¢ ﬁ'%ﬁ@%ﬁ?&'@‘wmu% o S R S b

(s s A e R FeF) 00~ FE®E ~ fip Y (et S

= (W ETERE P RY BOEE) B R o Ty R R TR | PO AT = [
ﬁﬁé—iﬁf WERPE] s PERE Y E T BFR A T 2T fed ITERLE (5 5T Py
SR B BTE TR 7 55 RO L et e
—2LL {fi > ¢*(42) = 787.69 > p < .001 » » f51 74U Nagelkerke R*= 413> McFadden
R* =291 » T3 3 B 2] 84.3% o Ri= 3ol g 51 B S5PH2 1 [l By )
Fl P s B FE N IR 9 -
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8 [l TR ST 8 EI O PR B LA

Class1 Class2 Class3
TS REE M RRE TR RE
FOPVEIIYE Freq %  Freq % Freq % Freq %
Wl

Total x* test

ngﬁygi 19 1.0% 24 6.5% 4 6.6% 47 2.0% 22717
86 4.6% 71 192% 14 23.0% 171 7.4%

s} E‘?d 966 51.3% 211 57.2% 33 54.1% 1210 52.3%

fﬁi 2 81243.1% 63 17.1% 10 16.4% 885 38.3%

e e 8 4% 2 5% 0 00% 10 4% 29158
S8 45 23% 66 163% 12 16.0% 123 5.0%
B 2P 855 42.8% 258 63.9% 49 65.3% 1162 46.9%
Tﬁi 26h 1088 54.5% 78 19.3% 14 18.7% 1180 47.7%

AFEBEAEL 18 1.0% 22 6.0% 4 59% 44 2.0% 235317
A 607 34.4% 257 70.0% 40 58.8% 904 41.1%
W S 624 354% 47 12.8% 12 17.6% 683 31.1%
Tﬁi S 51329.1% 41 11.2% 12 17.6% 566 25.8%

Hﬁ?&; 12 6% 28 7.1% 4 58% 44 1.8% 27540
B 543 28.0% 241 60.7% 36 52.2% 820 34.1%
i 00 768 39.6% 73 18.4% 17 24.6% 858 35.7%
15 61731.8%  5513.9%  12174% 684 28.4%

" p <.001

i O [ Bt sadi U o ) 3R fp o9 RS (5 B9 R [l W RS
}F'JE{’ RBERETE - R E T B PO wl S w3
w3 IPBEA w3 BT IR IS o R L R T (B[]
Eﬁ T 1) B[ R (i SE S R S T ﬁl%ﬁﬁiﬁfﬁjaﬁ’ H ] 15 P
B - ”,E! Fl VT ) 1k ) 247 Hzer:rg SR EHR rrfﬁ FF IIB”*}?,
BRI S R R |W‘“F9,E<ﬁf|JWald 205.19 Exp (B) =.11 »
U5 By REERY Wald = 72.05 - Exp (B)=.07 - [A[#fY > T @,Ijﬁlp“eaﬁfggg[;ﬁg I
SR R P ] 0 (Ll B 59 R P9 Wald = 14.09 Exp (B) = 3.47
% By REESF Y Wald =20.31 > Exp (B) =16.28 - rﬁgﬁ[rﬁ%ﬁ%ﬁgjgﬁ&:ﬁ |
Tt AR S RSP0 Wald =9.28 > Exp (B) =245 Tk [y REEst o
Wald = 10.20 » Exp (B) = 14.24 - Bfi= i [f e ) (1 e b oty =
B -



DRI ~ MREE TS © BB Bh%g ? 2SR AEBE GRS BE T

9 BT E R ) Al R A

Y RS TS R Th S REP TR R
B SE Wald p ?g‘)’ B SE Wald p ?gl)’

o -2.57 .76 11.55 .001 -9.08 1.90 22.97 .000
T =% " 20 .14 213 145 122 .00 28 .00 .990 1.00
k2 24 11 451 .034 127 39 20 3.62 .057 147
Fps = T 8 60 .18 1053 .001 1.82 1.10 .32 11.90 .001  3.00
4 =
Jewya 4 -59 32 338 .066 .55 .62 1.09 32 572 1.86
CHIFH 20 .09 521 .022 122 .00 .19 .00 .995 1.00
Ed:Eal -21 .11 388 .049 81 .17 22 .60 439 1.18
FE .00 .08 00 .975 1.00 —-02 .16 .01 925 .98

wl B8 =8 © 36 .30 1.38 239 143 -1.05 .65 2.64 .104 .35
wl B =& ¢ 5317 10.00 .002  1.71 18 .35 28 599 1.20
w3 BSE =9F° 124 33 14.09 .000 3.47 279 .62 2031 .000 16.28

W3IBS =g —15 .17 75 387 .8 1.04 36 841 .004 283
wl Abe 64 23 796 005 190 191 75 648 011 6.74
w3 ke -2.19 .15 205.19 .000 .11 -2.73 .32 72.05 .000 .07
.
Vﬁjf -1.16 .30 15.04 .000 31 .35 .86 .16 .687 1.4l
Fiok
HR =
fv.3:f -08 .29 07 791 93 1.55 .82 3.60 .058 4.70
AR L1
w3 S =
F,J%f 89 29 928 .002 245 266 .83 10.20 .001 14.24
i
SRR —44 .14 925 002 .65 -.14 29 24 622 .87
%%?7','?5“ 22 .14 253 111 124 -01 27 .00 975 .99
F%:FJW[EWE? A8 12 226 132 120 .15 24 41 523 1.16
ey -.02 .04 22 639 98 —06 .08 .52 471 .94
e 23 .05 1859 .000 126 25 .08 11.31 .001 1.29
e a?\'bﬁi“‘ﬁﬂ%ﬁééﬂﬁ% » FECAT ARG (VB ) & 4Ol SRR
TG T ARG ST T AR o OGN SV L R BN e R R
LS RSPRS RRR C AR IR R TR R R SRS

Bl 2R T2 i -
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5L95 F"l[:}ﬁ/ (R AL F U R F B o PR SR

T EUE)Y (AR T R RS R PEE O Wald = 18.59 » Exp(B) = 1.26 > 7k
f‘é’zE‘/E‘ﬁTﬁP‘pJWald = 1131 > Exp(B) = 1.29 5 (A 5 =t b R et
A9 Wald = 10.53> Exp(B) = 1.82 1 & 5% K FE¥ J;F“gu Wald = 11.90Exp(B)
=33 ﬁzﬂ@@grﬁ“ﬁitﬁJ‘Ea?mjma*ﬂf'mﬁﬁ ”ﬁr 5% ROFERE

EEEa aan cAS RN T i““F‘r:'%‘ﬁ%ﬂf“ii”}ﬁ' E‘r:'%fﬁaﬁ* FRBIR EpeT R Bl
% Hl—‘:ﬁﬁ%gm‘iiﬁml FIEE poks (@& og (Wald = 15.04, Exp(B)
=.31) » H O hypif IIB”*}?EJ%‘E&/E!FB%FJJE?BB“ |y ﬁu@if‘“ﬁ/«éfﬁf
#53F (Wald=10.00, Exp(B) = 1.71) » [l (2 & pURL » & S/ F0 ) puspi] ]
‘]\ﬁﬁlﬁl@ , i@gﬁf}gﬁ;ﬁﬂﬁ%ﬁlﬁﬁvjﬁ%ﬁﬁ” (Wald =5.21, Exp(B) = 1.22)
(AL BT Tk (IS (Wald =3.88, Exp(B) = .81) » ¥F#07k job RIERE
3’*}%‘5‘}%5@% A5 KRS R S B F) w3 B#558( Wald = 8.41, Exp(B)
=2.83)  H= 15 Tﬂﬁ?%ﬂ“’“%p JIE?BK“’B*’LHF?Eﬁ ﬁfg Y TuTh (Y RORE
SR

F2 - BYemERAEaR

Y R BRI TR W * IR S “?r»%ﬁﬁﬁ i
BTV IE o 5{4% it~ %&{"fx/ (RN = S ICRl T AR T ﬁjifm
LR S e S SRRV BY T R EL R S R

IR FEE S GBI PUE T B AFE Hﬁaﬁ‘z"ﬁf*:'ﬁfi& ffat ~ 7 [E] 2 Ak

P eyl o B g iR 0T F B o 54 ey e -
TERVIRLE » 5 55 RS EpOiRR B Ry Fp e T RIS TR s R
puge s o 3 :?BF”[ y Rl = GRAEE] P B[4 o7 R ak (i 5 el R v
FOBIETRER > [ £ PR T [l SR 2 R K LS VRS {ﬁin&)
Shiege 3=E" 1E‘Ehﬁ’3*fm1"?11_ﬁﬁﬁ&“ F I F B B R
%&T*]’EIHI 2,806 FF]AFEERVE 2 5 {'Wi]}i » 'l LGM ~ GMM E- %
I ey A T B[ AT TR IR > 2R e BRI g
E *gjlryﬁpﬁgﬁﬁmwﬁﬂ 45 BIWT|E

USSP 38550 = AR 20 8 S Rb itpush R 5 B LB Y

E«l‘
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64 DRREER ~ MEETS ¢ BB Bheg ? 2ESRABE GRS BE T

YRt FIJF"/EEHFE&, 2 F[J#ﬂ;‘{ —FJ *}J?WE@;%:EI-‘ I‘ﬁ'#ﬁ ) %E%‘ [;Er_fg/ﬁg(j i
UIERFE > @ g ﬁ'J pustd > TR ipuE BT IS > P GER T
fﬁﬁﬁ“ﬁj Y (Y[ Fraine et al., 2007; Muthén & Khoo, 1998 ) Fu7H %5
B 5 0 B R R S F RIS RO S e - ¥
FEE 3>%§a¢|, 2009 5 F §(= > 2010 5 F2H > 2011) o RS K AlEYY
A ESE Y R EVE | o[ %ﬁi[’f’:*‘ﬁ']‘i VTR o % B T T
HEAIE BTy 1 3 BUITRRRE o T~ AT | GMM i 7 5 -
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TITLE: TEPS four waves dataset GMM analysis (cluster=3)

DATA: FILE = TEPS.dat;

VARIABLE: NAMES = ul-u9;

USEVARIABLES ARE u4-u7,

CLASSES = C(3);

ANALYSIS:

TYPE = MIXTURE;

STARTS =100 10;

STITERATIONS = 10;

PROCESSORS =2(STARTS);

MODEL.:

%OVERALL%

is|ud@0 uS* u6* u7@1;

SAVEDATA: FILE IS TEPSc3; SAVE = CPROBABILITIES;

OUTPUT: SAMPSTAT STANDARDIZED TECH11 TECHS8 TECHI11
TECH14;

PLOT: SERIES = u4—-u7 (s);

TYPE = PLOT3;
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