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xR xR’

(1. BAHXFCHEZHE N EABKFTHREL LR T, T 400715,
2. AL IFE K PO B 2R AL 100875)

B E. %W BOR AWK A (Piecewise Growth Mixture Modeling, PGMM ) & T JL 45 #7 >4 89 [ B 5% &
BAENAENEEESHERBERIENRITHEA, R ZMBHKEA B XA KEA HATE
AT UHAR S FAEREEITEALARALREFN G ABEG KRB NHE, XEUFHIILENE
BRA R (41 )LE M) 4 )32 F PGMM BEAI IR R K% R H. (1) A BOR &3 KA & &8 3806t
WARFEAREANERE BN E—FR MEFER W I, R REERE; ()X REAES SN Z X,
RIBAMEREK KR, NN EEH REE, B ZFRUF AL ZERREN, 5 —3
AR KA AR E 18 5 (3) # T X A AT O B AR A b S BE B IR A 5 AR A AR TN < A TR AR 5E B 2K
Tk,

KBRS MBS KR (PCMM) ; JFE 4 M, BAEFRME,; HAMNS

—.5l5

BERHFRAEBE AU N Tz, Hels R I 2 7T LA B 4 2 708 i 2 ] i DR 2R OC R R 49
INFYI R R AV SR A R iR AR . 5 IR BEAE 4544 7 FEAAY ( Structural Equation Model-
ing, SEM, Z: I Kaplan, 2000 ) F1£ JZ £k 445 7 ( Hierarchical Linear Modeling, HLM , % i, Raudenbush &
Bryk, 2002) SFGE iR B & JE  JB ERIFSE 09 70 A O kA B T AR i BT SR B B R BR E S
BR8] R WTIR A | BOR AT 5 SEBR 1 5%

AR Y K AR Y (Latent Growth Modeling, LGM ) ¥t /Z7F SEM [HELL TR | H5 B A58 34 [R) B 448 1+ 2 44
) & FEE A AR B 2 [) A S R 22 5 B L2 il [ 36 1 75 1% ( Collins & Sayer, 2001 ; Singer & Willett,
2003 ; X, 38T, X4l =, 2014 ) o SR, LGM J& T+ A J ka i fml Jot ( B BT A R4 %) SR a5 [ ) 1)
ARV R AAT I FFAS B IR 4R ot 1) 52 o i AR 10, 3 — IR B A AN B 2 T 380 1 &5 SR e b 1 R Y
Ja ok ST E AR T R A 1 KA ( Growth Mixture Modeling, GMM , B. Muthén, 2004 ) &4k &
JE A BATAE N [R) J5T A T8 O BRI, IT 2 W 7 20 R O BR2# ( Boscardin, Muthén, Francis, & Baker, 2008 ;
Liu, Liu, & Hau, 2016; Schaeffer, Petras, lalongo, Poduska, & Kellam, 2003 ; 5Ky, M3, ko,
2010) JAHIM AR (Hunter, Muthén, Cook, & Leuchter, 2010) FE%2(B. Muthén & Brown, 2009 ) 45
GUAF BN BIAN, Lei 58 A (2011) SRR G R ALY Jr 0T T DUETR 5 IVAHE 5 LB R B &

# FEGUUH . RS RIEARHINY 55 2% L W5 4 BE B (SWU1709379) .
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JEI ; Ferrer 55 A (2015) IUWFS0 R FIIR B8 A0 #r 1L BEAETR & kR ERORFH 22 5% WIoEHa i, if
BHRIRIBFA 22 5T e LU ARG i il I TE RL FE /N 22, R R SR A A R A S 3 B S i e v s 1Y
B4 i HE IR A A FOIE & MR LR AR /N (Ferrer et al. |, 2015) ., EHNA#EFHIES
BRI AR 2 AR AP OC R R e B S B, JR48 1 R0 2 A i [m) £ 56 R AE = 4R B 7S 4R 93BT )
FAXS R E HIE LA 8% M FLETERIAE Y rh YA B 2 4b T AR E RS (XL =, 2007) o

75— 5T, LGM TEARAR B AR B e e — I [a] Be N ) kS i e 22, & BIF 98 IR T IR A F SR
TR B S vh B Ry BT A [ B B & J T AN Al i) —— B & a4k 1422, 4 Chou 55 A (2004 ) Al
Li 55 N(2001) #B A& L, WK W 25554 T RAFAEA R 0% & SR B B, R0 1 T F00H1 5 & R e ) 24K 5 Me-
Coach 45 N (2006 ) & 30 "7 A= B3 AE T 1 & Jre sl FEAE AP G AN ] 3G ol B 2 4 S 2 B Ao | M o 552 1A
RIS, X IT A B T T AN ECE S S A A TR A 2 S B JELERT PRI S B B i) B AR A
M A AR B E A L (Berninger, Abbott, Nagy, & Carlisle, 2010; Blozis, Feldman, & Conger, 2007 ;
Choudhury, Kasman, & Plowman, 2010) , Z By Bt 14K AU ( Piecewise Growth Modeling, PGM, Rauden-
bush & Bryk, 2002) (4 Hi A fif ik — 2 ] BEER AL 1 U152 2400 TR i 7538 B2 A 58 B Be 4R 1y 1)
AR AL

AMRIE T RE T 09 R TR B —LE O gl )L (2R T L ) RNE Ak SRR AL TR IR
1M _E22 UG 0 FA R /N R85 W1 5 2= 0 S 4k e g R RE ) J7 1) & J& ) /) 1 e 3 i
ARG, —IO e L E KRB ERIETE (ECLS - K) UESE 1 JLFE 32 A9 & R AFAE LU/INy A7 I Ol
P K Jta e, AT LB Y Bel 132 BE ) B8 e R B R PR L 2R A IS DR R ) R R i = A s T AE I
FZJE BIRERE I A AR 58 R R e/ e AR LU | B ERE ) W & eI W 2212 (Kieffer, 2011 Liu
et al. , 2016; Votruba — Drzal, Li — Grining, & Maldonado — Carrefio, 2008 ) , iX$& &8 FE 4T i3 A7 AE &
A H RIS FE BCE RS Y 0B WA T O NSRS . 50— S8 0C T Il L hg ) & e
E@Eﬁ%ﬂﬂﬁ'ﬂi?%?k%%ﬁiﬁi(Gnmm, Ram, & Hamagami, 2011 ; Palardy, 2010) A —/NERA R
R e WY AR T ORER AR, ik 622 S ] B2 Hh AR LA B9 (N EE B At s 2 B Lz 2 75 B 5 LA
KR EANE 545 ) P 3% 1 ( Dawson & Williams, 2008 ; Liu & Hou, 2017 ; Kieffer, 2011 ; Palardy, 2010;
Sun & Li, 2011) , 0 AT 68l FEACE- B A E S 2 e MU UM AT R S5 R K 2 (Palardy, 2010) 35 A%,
HH UG RT T 18 5 RE DA IT A I ] B 0 K a3 AS — i B AR [T, AT BEAFAE — 5 19 2 Ji By BORN 5% 47 4505 [
IF, IFAE A A AR R 0 & A=, MR AFTEARF B 5 . D), G SR Rl i 2818 5 fe 1k
JEAI BT B AL | S 2z R gt B

£ BRTIR , GMM F1 PGM 512 (4 1 A 7538 B3 F 58 4R 1] ) S5 B 1) RS I A S B0 5 S B, R
1M, 7E BRI rh QSR SR A SR B BN 2 28, WF S8 AR )UAFTEI 2600, B TR Y TE 256 AN [+]
AR AT A, X I A ] SR — MR E R A A TR A Sl A, X I R FIR MRS
JE i B B iR A 1S K AR A ( Piecewise Growth Mixture Modeling, PGMM) , Li 55 A (2001 ) FAHF5% 1 A
PGMM ) 8L B 25 A 75 A0 AR TR 1O (AR 1O, 485 SR 8 S P T 128 1 1 TG ) B e M 18 g 46 2R L T e
BEAY | RGN i S 4 R A (R RR L 45 (R AR 90 I BRI AS ] 4 Ji 258 031 1) 5%
e PR 2R A T R A 7347, McAuley 55 A (2011) X 2 4F A SR F TR AL RE 19 & i B Be il e 2 51 i 4 7
TR A B SR TR e B B RIER I 1 & R B, R 5 R PV 78 2 AR B R R 28001
X — R PIBT B 3BT 7 2% AR SE o BT A S0 o3 B R e BeAT vl BE AR B[R I 45 2R . Uher 55
A (2010) R PGMM AL IR A AETRYT b 2 AR RE IR 1) & SR AR AL Bl AT 1 AR5 5 SR T 7E
WE5ET 6T T SR AN TRLE AT LAXT S A B 4 JR 2 S A0 HE B0 14 S R e e T — e LR J5 1) 722 A A
RIEFRHEFTREN N A, SASKE X PGMM BEARY BRI 5§ b T8 25 B B, anfal >R PGMM A5 Y
Wiy R e B BRI & e 28 ) e — DR . AR SCES & L ) 52 RE T & B B 5 88 | R FH PGMM A
RIS e B RE ) & J [ iy BAT B B S AL S22 (075 LA T Z0Ar , I X0 7T BE T JiE3k 26 22 St 1) 52 ) A 2R R4 7
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XVREF, EHELERE FRE— S NBRAN KR E 5T AR T 6 B
i
— 7

(—) &

K HEEEZRZE 50110 ( National Center for Education Statistics, NCES) &L F 1 JL 8 1) 38 5
W5 —4 LI R ( Early Childhood Longitudinal Study — Kindergarten cohort, ECLS — K, 2 il Tourangeau ,
Nord, L&, Sorongon, & Najarian, 2009) , FZiBERFFEIIA T 1998 — 1999 4 A1) 21409 44224, HK
1K 9 AERYIN ) B BRI A 1 AT A LI B /N AE LR ) & AR AR A S TR 2 T RS2 R Bl
M 77 AR B2 i s - 2 LR Rk Z= 2 10, 4 LB 2 2p ], — AR Rk 222 01 (30% IFEAS ) |
—AERBTEW] SRR WERE R SR (Y, - Y,) . WENIERA B4%
INHIRE T (45 B e Gt B T AR 2 St ) | ] N BE ) (45 0 X 25 A R RE ) 1) B AT
W, R AT RT3 AR BRI LS A i B TR SR S A S A R R A A A A AR
T G2 T O 2 18 DA S 2 e sl X2 T 9 A8

1 T8 =R (—4RZC N, Yy) RIS Ta) O 309% Al g AT 1 IR A, A58 b B0 R X
— AR A, U T H A S IR A B G . ECLS - K AR A T8 Z2 i Ee, i TH T AFE H
853 BT AR PESR A 1 AN TR] YA, T DI a5 BEANA 0 A SR O RRAE . X T3k 7S Tk I >R FH B0
JE AR AR A IX 7S UGB BR RYAEE (C1_7FCO ) X & AL, AP 58 % 4809 H RS i E 3R & SR AE RO A
BOHEAS 7803 44, e B A 1 51.9% i 48. 1% o 35— NI 7 1-F- X1 4E 1% 68. 47 S ARife
25421 MH wRIET79 N H  /IME 54 D H

(D) METE

1. G5R%E  IEREN

[5e] 122 HE 7 2 o 1 A Az Bl 2 PR 5 TR A ECRE , N4l L Pe B N AR, B A4S . (1) FHREAEE, (2)
K, (3) TN, (4) 1) SCHR SR (5) SCEE KOSCH PN, (6) B A iE A s S I B S5 0Ffr . Bl
A B BERE T R T AN TRIAEZLY 7 > NS AWM, S 2L B8 A 1 B8 ) a0 BRI AE R AR SO 175
K%, T 2 18 0 ) T A AR AR ] 1524 55 RO ME T

N T G BERE T BEAG ARG K T R AR WAk 7 A A TR A2 2 18 ) 52 8 ) TP ) — i R
b, U ST AT DL AR LR K SR i R, RN B b ARSR AR i B A — € B S, U
PRUEAS [ U 1 0 3 25 2R ] LA A7 B 43 (6 10 86 %+ B9 22 4 CIR4RTHT _R - C2R4RTHT_R,
CAR4RTHT_R - CT7R4RTHT_R) . &7 B 320 46 B ik — 20 i 15 2 AT LA 225 AH L 09 5 R i 4 (Tou-
rangeau et al. , 2009) ,

2. SR b EERE ) B PR B

(1) % T ERI T E

K AT 2 VEE 8 32 (Social Rating Scale, SRS) HZUM A KK 43 X Z 1 5 2 2 KRB 1T b A
JHkitAT TOFE . VEERATOAA) "2 4 (%) " i 2 ol R

FRAPE R AYE H T2 (1) AR RUESF Z A — B2 (2) WARZ JE i #R G ER 5 (3)
LOTESZ b AZBHAD T ; (4) BBV H #2455 5 (5) X T2 T B AR PUAR G 5 (6) 7R > Ml
PR EAIEE, S —UOTE T LA B A543 17 BHEAE N SR 1% 2% 2] Irik iR IR VAN (B
i PR3 — Y (1) PILEARN A8 F47 Sl 1 PALEARN) ,

FOMPFE fE R PR H 27 . (1) SERVIBHR ST 5 (2) X2 2 B F ) A ; (3) Mz S8 iifE
b5 (4) REFRANEE I H H A TR Y24 5 (5) X 58 AT 55 R AR (6) i &b, 5 —UPFE thix JLA
B E AR 53 09V SR S 2O 0 4% -2 21 05 B R0 B PR (B 12 TP B9 TILEARN 72 &, F64fr nd i 5 Y
TALEARN)
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(2) WEAHE

It 28 B PR BEBR T R AT % 24 ) 57 ik TR PEE Ah , S A6 % 7 B0 TS SR fiE , R84
PEHI(GENDER) | 25— UK A9 4FEIE (R1_KAGE) 7E K& A5 U1 (WKLANGST) LA B At 43 28 55 M o7
(WKSESL) , Horrgh 25 28 55 i (07 S 1 X A BE VRS B A 27 A SR R BEAL S A B K dr . T2
M T AEHE KT BEEEE KT SR BRI AR YA AT T N E

(=) HAREIE

B 1T Bl iSERE 1 0 & e ka4 BRI A A B B SR — B B (G LI 21/ — 4240 [ 2 BE
RLVER OB S — RO SRR T A SR AT 5 28 B B (— 4R B\ AR ) [ B RE ) R AR L P Y
F A S I 2 AT 3 A D i

B 2 . B2 RE 1 10 & R AEAE R R VT 2SS R S 10 2 F /KO R K A EAE 25 5

5% 3 FESR IR B AR S RE A TG 5 A S 2 B S |, 4L 0T 4% 12 > 97
PEH X B 132 B8 1 1 & R A 2 i INVE 10 SR A %7 2 LI A DA X ] 152 6 1 194 & JEe 2831
AT A AN 52

B 4 FESR IR B AE WS S RE AT FHTE 5 At S 25 A R |, 55— B BeUmint 4% 172 > 7 i
IR VAN PR AT 2 20 71k ARG A X B 132 8 7 199 28 R /KT R R ekt A Wb 25 i VR, 68
T B 1% T2 2 R TR TN X 1% 2 20 O TR IR0 LG VA X B 52 8 0 1 R SR R A
T ZE AR

(M) #TEHHAE

T 4R H LOM 4R Bl 132 8 7 BERT ] & S (a3, ARDFSE e SCPIRISETRY . R PR R R A 3AAS R | 255
— B BEN L R B B B TR R R B B R JRABS R (AT s AR N —AEGL) SR AR BT e R
(R RSB RY SR T GMM #R1 & AP AE R R 728, e RITT £ 432878 i Logistic M5 ( Multi-
nomial Logistic Regression ) 437 BMAE £ X AS [7] 288 51 A0 T 445 FH 5 SR FH 2 A T 0 73 kA 7 A e VR A5 34 A
USRS T A %t 2 J R A e 2

PL A4 % F Mplus7. 0 %% (L. Muthén & Muthén, 2012) , W MLR {05 220 M8

(F) HHriEs

XiF R SERE 1 1 & e, W B B SR 1) — P e SCINnIEL 1 o

€ & €4 €5 € &

Y )5S Y, Y5 Ys 1
1 S S 0

GENDER

R1_KAGE

WKLANGST

WKSESL

TILEARN C

PILEARN

(TALEARN)

(P4LEARN)

E1 AHEREAEKEDR
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XREF . LRSS E—— % B BURA I KA B AR T 0 5 A

B y,(i =1,2,4,5,6, 7)o Willias 2000 5268 ), kIR 1 3R REEE 1 0146 7K,
S, FRFE—B B K HE MR, S, Tt BB IR iR MR 4, Q, AR T B R
KM Zeny RISy S5 A ARIFST I SE PR B , R 1 0 oS il R AR R A EE N (1, 1, 1, 1,
1, 1),S, X REF S i siae 28052 0, 0.5, 1.5, 1.5, 1.5, 1.5) , S, X TSl nl e
FEEEHR(1.5,1.5,1.5,3.5,5.5,8.5),0, R R F 7S ) #5452 8E K (2,25, 2.25, 2.
25, 12.25,30.25, 72.25) B.

YA 1 0 1s 225 &

Y, 1 0.5 1.5 2.25|(1 £,

Yi_ |1 s 15 225 |5 e

Y, 1 1.5 3.5 12.25|S, e,

Y, 1 1.5 5.5 30.25 \Q,) |e,
1 1.5 8.5 72.25

Y, €6
HHA 1,8, ,S, FlQ, JEES R AR it FIRHE IR 3 30 43 ARSI Y T — A A8 14 < il A
R R[] 3 R A RS AR AT DL 3o B AR R B S8 AR B, G AR AR T L 3 g A X 1 B A
FEEE R (1, 1, 1, 1, 1, 1), RERMEAE 28 28 (0, 0.5, 1.5, 3.5, 5.5, 8.5) 18] K
2 AT D 3E o 7 2 1 A5 A A LA b 3 — A Bé AR R A E (0, 0.25, 2,25, 12.25, 30.25,
72.25) B IR AR AR R
C RR—METE 27 i, B IR AR R 200 19 73 2878 1 ( Trajectory class variable) , R iR A8 fb
PRI REAEAE ISR, ABESE P it — BBV XY C(k = 1, 2, -, K) B0, i TR A R
Ry AR AT LR A Logistic [P X PME & 19 52 M 251770 #7
P(C = k1 x) = 20
S Por i
DIRG—R (B KR WSE B h(k=1, 2, K -1) 5% K LR EMR LERECH .
o (P(Ci =kl x)
P(C, =KI x,)
W B, B DA BEERH T — A BLAir 55 b SRR T4 K SSRPHR 2 LRI
F T PR f Ry A S PR e R R R Y 5 e R FH [ VAR R4 7 53

j:P<C,¢ =kl xi) _P(Ci =Kl x;:) = By + Bux,

I Boi B B g
S, _ Bosi + Bisi X, 4o+ Busi X, + &>
S, Bos: Bis: B.s {5
0, 002 102 mQ2 4

= ER

(—) BiEM S R hEERHREITER

1A T NN B A S SR 2 R BE A B — U R A RE X 2 ) O A
SE VA SO 12527 > 77 s RE Z 18] R AHSCAE R | LA e 4% A8 i A 5 (EL AR v 22

(Z)AENEEREEREBLNITER

1 RKEED T
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1 AXRAEESGEURMEENEXERESHEREE
3 1 3 2 i 4 iz 5 73z 6 iz 7 SES KAEAFH HIFIEH
35 2 793
1 4 669 L7777
35 5 603 657" L7627
173 6 584" 639" L7217 852"
EiR=dy/ 5427 559" L6047 746 795
SES 1477 132 .129 157 162 178"
REFHM -.019"  -.0147  -.028"" —.012°"  —.027°" -.024""  .540""
AN 269" 264 244 240 233 204" 092" 050"
M -1.277 -0.715  0.128 0.798 1.046 1.293 0.014 3.492 3.086
SD 0.506 0.491  0.453 0.315 0.299 0.383 0.789 1.505 0.960
** p<.01

N T B EEBBERE T B K A H 5 SR K SR

B 1, SR R R S | IV D] B2 RE T B K AN AEAE T 4T 1, 4l LTl 3] )\ A 4 5 e b
R

BRI 2 ¢ e 2 I R SRR A AR | RV i3 B B2 8 1 B4 % AN A AR e 47 i, A4l L el 1)\ AR 4 12—
VCILE SN EEE

B 3, P B M e SR A AR | RV I3 B 52 8 ) ) K JRAF ARG AT A, 28 — B Be ( A&l JLIe 1) —4F
) A B Bt (AN—4FZE )\ ARG By K AR S LM (O 3 (B P B B B9 A RS RE A AR 25 572

BT 4 P Be —ORUR R S | RIVEGRE D 2 B8 77 19 A AT AE e T o, 26— By BE (A& Ll 3] —
ARG ) BAME AR T BLON—AE R /ARG 1 A 5 0 K

2 AT IO R AR A R AL S A6

F2 MANREFERSHBNEEINE
A X df CFI RMSEA AIC BIC ABIC
HA 1 52797. 438 16 0. 000 0.612 56593. 443 56670.016 56635. 060
A2 18906. 476 15 0.433 0. 449 26187.379 26291.796 26244. 129
HA 3 11728. 063 12 0. 648 0.354 17145.410 17249. 827 17202. 160
A 4 4415. 809 7 0.868 0.284 8426. 164 8565. 386 8501. 830

MR 2 BESER AT LA Hh 7ERT U IR AL v AR 4 Y RE IR B8 BR CFL 4R, 1T AIC | BIC FO{H
o ZINWUE €/ DE Ve 3 o

x3 THEB (R SHHITER

B T E SE t W HLES 47 2 SE e
# -1.715 0.008 -226.817 """ 0.337 0.008 43.815""
LA E 0. 960 0. 004 257.225""" 0.017 0.002 10.318""
LA E2 0.368 0.003 143.902 " 0.004 0.001 4.646 """
ey -0.022 <0.001 -94.611""" <0.001 <0.001 <0.001
*** p<.001

AR, WA 7K T8 5 — W B A 3 K RS (BRI SRR 1 M T 258 - 0. 051,
p <.001) 5 B BEA SRR R b2 (R IE S RPERNR 2 P )5 22 - 0.050,p <. 001 ), 175 —
B B — R AR T (R S 2 RE 3 2 (I 2578 0.004 ,p <. 001)
WILAR A B 2R T AN THE A - 1. 715, 55 — B Be L3 B9 DR 52 68 0 A7 76 18 38 IR 3 K, bR R
0. 960 ; 55 — By Bt A7 76 0 35 1 R BRUARfh b 34, U B 58 9 B 1 e i B S IR A0 — B B, ELMG Kk
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XRSF, FEGEBREFAR— SN RRESHRBERLET AR T B

JE B A AR K AT DR T B, RIERIEE — I B 5 56 I BO K R RPR R TE W AR 25 5%
2. B ERE S R RS A ST
X IR AR H 5 R S B 4845 ALC | BIC F1 ABIC S fff i A8 v A, 55 v £ 241, BIC MM
/N U B R 5 B 40 5 B, (X T AEAS S BRI O, SR ] BIC $8ARTEAL M6 1m] T #2808 £
AR | Logan 1 Petscher(2010) HEUCR WA ) 7 1 R 0 8 TSN A5, 2 45 T AR i
Ko 1 -5 i, BIC A8k, BT Al LUE Y B3] =28 RIS |, BIC A8 fb B HAR /)N,
WX T ] B2 77 0 & R 3 AT R % — A2 B AY

10000

9500 \\
- \\
8500

8000

7500

Class 1 I Class 2 l Class 3 ‘ Class 4 ‘ Class 5
B2 AREHKFEEEKER BIC WK

Xt =R, 77. 0% (6009 44 ) =AY B 152 RE 1 ) & B i T IE 3 2 (PP AR 4) ,11. 5% (894
#4) B2 A DR B RE T Y R SR KRR (IR AM L), 7547 11.5% (895 44) FR2 A= B B B2 RE 1 4 4 Jg /K
X ER (Rdl) . R4 A T AR RBAR RSBMITER . B3 G T =RAR A RANK
el 32 RE 3 4 J BB T 14 45 SR RN S BRULIN 45

N 4 FIE 3 BEE R AT LU X T =R A R, 2 — B Bk i 8 BE AR AT b, AELZ AR X R I
IR 2 A M B 1 5 T 1 5F B B RN T IR R R AL, BE 1 KV AR A 2 A J i W s
TR KRR, MK A A, B 188 B B, A R B R ik Ag . IR 3 LA, B T AR
LA, =N Z 18] B K 22 SR AR B0 bR 2SN o % T REALES 23, BIrA7 9 2850 v JB0HE R 3R A 7 22
W ULTERS M R, MR Z [ ) A R ATAE 22 57 14

x4 FARERBAMBKHESHMETER

ZlgREA FEKEA Pk KR4l
it SE ! it SE ¢ it SE ¢
i -1.768 0.048 —36.914*** -2.416  0.054 —44.821*** -1.236  0.105 —11.783**"

LpEAEL 0977 0.013  76.282°7  0.873  0.05 17.327**"  0.983  0.028  35.220"""
LMEAE2  0.378  0.014  26.955"""  0.530  0.02 25.883°"  0.256  0.024  10.575"""
B4 A%E2 -0.022  0.000  -20.330""" -0.034  0.002 -20.741""" -0.013  0.002  -5.540"""

*** p<.001
20r
1501 :.:fa
Lof
0.0 _
r s
-0.5 e » —— Middle Group Observed—77.0%
i - s, —e— Middle Group Estimated—77.0%
-1.0 s — — Low Group Observed—11.5%
B - —e— Low Group Estimated—11.5%
-151] == — +* High Group Observed—11.5%
—= —** High Group Estimated—11.5%
-2.0 L

Time 1 Time2 Time3 Time4 Time5 Time6
B3 FiEsgNERENRBERE
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(=) Bik%& RE LA T

N BB A AR AR AER PRI E S REA S AP AL SRR A
A AL >0 T 3k B PF RE MBI 2 A 4y JLIB) 22 2] 5 i 5 PR AR X6 JR 2 S5 (4 5 ( Liv & Hou,
2017) o R T or2rpt g AR 20 b NS S AN R R o5 B9 L i), %) T 14 0 1 2 AN ) 26
) b T A R A BE AR EZE (R 5)

x5 Z=AAEEH ETNEERMARITER

FEEREA ZBREA B KR 4l
K B4t Ik B4t WK B4t
MA(F) 2970 73.4% 613 15.2% 463 11.4%
M (%) 3040 81.0% 282 7.5% 432 11.5%
REEVE = FHKiE 663 74.9% 167 18.9% 55 6.2%
FEESEE 5173 77.4% 686 10.3% 825 12.3%
M SD M SD M SD
E8HCA) 68.446 4.136 67.700 4.649 69.378 4.076
HeZFHAL 0.270 1.661 -0.042 2.063 0.593 1.357
R EFAF 3.488 1.475 3.626 2.067 3.383 0.911
R4 3.034 0.639 2.489 0.627 3.299 0.580

532K Logistic BIFS A5 SRR (SBUGITE R WK 6) , BT , TN AS B I 52 fE ) i & JE 2k
S BERTIMER (¢* (12) =1201,p <. 001) , Pseudo R* =0. 198, T2 &t 5[5 152 A ) & JE g 62
S 2 ) 2 2R A ARLER EUARG 560 445 SR 3 I . ke 0 ke el 52 R 7 1) 4 e 2 A B 35 AR I T (X (2) =43.260,
p<.001) , BAFIELRE S & RS A0 kA L= R 2R 1. 703 5%, U6 55 A= 4 12 ik ) k e 2218 1y
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ZBAEREA
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il TR AR BT, O P AR R AR, S8 kR AR b S R R AL kR T g
(1= -4.149,p <. 0130 = —=7.064,p <.01) , Pk 415 Fir 4 41 A9 R R I, BV S00M D¢ bl vy 14 44k
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BMbs . (ERADIIIR N TR A S S B et 23 5 e il 3 1 R 1 R 2K ) S R 1 I, T Y A 2
()8 T AR B Z B4 (Nylund, Asparouhov, & Muthén, 2007) o X FHEES B/ TR & R 00
AP AL o H AR R ok 2 < 28 )" BB T 75, A AR 22 DR E 3 R A5 2 48 A5 (Information Criterion,
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S22 (2010) 12 FH“ RZEGE” ( Dimensional — Categorical Spectrum, DCS) #4778 7 Z5 M FR R B % & T Ak
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Evolution of Adult Education in Britain in the first Half 20th Century .
From Working Class Education to Mass Adult Education

LI Li
(School of Education, Zhejiang University, Hangzhou 310028, China)

Abstract; After the Industry Revolution, emphasis was placed on educating the working class in British
adult education, which met their needs for education to a certain extent. From the beginning of 20" century to
1956, British adult education was shaped by the competition among three main actors; Labour Colleges, the
Workers’ Education Association, University Adult Education. The independent working class education of-
fered by Labour Colleges turned into the training means of Trade Unions’ executives while the liberal adult
education led by the Workers’ Education Association and challenged by university adult education, graduated
into mass adult education from working class education. Meanwhile, general higher adult education dominated
by the universities, achieved its own institutionalization by competing against the Workers’ Education Associ-
ation and ended up with thriving. The changes in the three forces were closely related to the changes in the
British labor movement at the same time. The change of the natureof labor movement directly affected the de-
velopment of adult education in the first half of the 20th century and it contributed to the evolution of adult ed-
ucation from working class education to mass adult education.

Keywords: working class education; mass adult education ; Labour Movements; Labour Colleges; the

Workers’ Education Association; university adult education

Non-Continuity and Heterogeneity : Application of Piecewise Growth
Mixture Model in Language Development Study

LIU Yuan' LIU Hongyun®
(1. Faculty of Psychology & Key Laboratory of Cognition and Personality, Southwest University,

Chongqing 400715, China; 2. Faculty of Psychology, Beijing Normal University,
Beijing 100875, China)

Abstract: In recent researches, the piecewise growth mixture model (PGMM) has been used in longitu-
dinal studies to detect the non-continued growing trend and heterogeneous population simultaneously. The
present study used the data from Early Childhood Longitudinal Study-Kindergarten cohort ( ECLS-K) as an ex-
ample to illustrate the use of PGMM. An ideal model of PGMN is a two-piece growing model, with the turning
point at Grade One, linear trajectory in the first period and quadratic trajectory in the second. The result
showed that there should be a crucial turning point in the development of reading ability, with a rapid growing
rate from kindergarten to Grade One and then a sharp-decline rate after entering the primary school. Further-
more, a three-class model was selected where the heterogeneous sample-based population was essential in de-
scribing the growing pattern. Finally, the result indicated the teachers’ assessment of children’ s behavior was
more likely to predict the latent class than that of the parents’ with the control of the background effects.

Keywords: Piecewise Growth Mixture Modeling (PGMM) ; non-continuity ; latent heterogeneity ; model fit
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