
~ ~ n n n a m n d m ~ n n ~ ~ & u ~ ~ A ' ~ ~ h w  UNESCO (lm)  en (lsn) rnasl 

<uniuii? Umhdui bu~yyd (2525) % ~ ( ~ 1 7 u u n '  (2532) LLR,Z'ZQ l?uP (2539) 16 
~ m n c ' ~ & u ~ n A ' m h & a d y u ~ ~ n n ~ d o ~ &  

I. i~u~nA 'mh l4mrm~&u~m~1u9nn 'm 

2. n n c ' n & 6 w a n m m h ~ n h ~ o *  
3. rihrnn'Zhn~nm'Zudm~u7nn 
4. wmpnrmn (integrate) & 2 * h % o q b h  rdw j n t 1 7 4  &w 

am Ejnilnw 
5. mlqi5~~%1*iurlunrr,j(01~&u2dOU 
6. ~ f i ~ ~ f ~ ~ ~ a ' ~ i w I u n m ~ ~ n d n - n i ' ~ ~  wnniiuwnmmcm 

riiunn6~hto~wiiy6Ju~dm w r h I u n m i ~ 7 W 1 ; r ? ~ f i r ; i  
7.d~~%Iri~riw;..1nrh~~&u~~dw LLR,MM w ~ ~ u ~ n i j o u  

~ . ~ i i ~ l r i ~ i i ~ ~ b h t M  (critical thinldnq) ~ " ~ I w ) w % & u ~ & o u  

9 7 d U I l ~  & h d  a (2524) U t w  hht% (2525) -%&I %rkjiuwn' 

(2532) Stapp (1974) UNESO (1976) w Ellis (1981) qdkil g ~ ~ ~ & u ? n i i w ~ ~  
* 

(.-&jgrn. 







wlinrsiry (2634) Itivimnj~uiA . n?$ n ' m G w : n ~ Y ' ~ o ~ ~ n  
i i u ~ & ~ a d  6 Iurqwwwmcn r i ; l m i i w ~ I u B u ~ n ~ i w -  n4u&oliurihr* 
i i ~ k a d  s I u I ~ a i i ~ ~ q ~ - w r n  ~nr?u  648 nu wan*omvj, rin 
6&-ori ~ ~ & I & u ~ R ' D u o $ ~  " r i n r i m u M i i w  
m$ u n n e i ~ h h ~ n ' g l n  d i i u  .05 k&%mnti mmJ$tid&- 

~ I & q & w I ~ i  k i m & i j m 4  m m ~ @ i i d ~ ~ ~ I u  
&u?& ~ - h ~ n ' ~ m ~ h  .06 



nFLa 

~ey~n~~"uw~rn\~u)p~~~ LUUEUU~X I-)uimmyNpubnmu I a 

mytyp~nnnu, , , nnll~~~am;i~~~b~~h~fl~~~~.~,fl~~fl~~~l~~u)p@~~~~b~ Lp 

NMI-~UUM yutuu~) or yrywnuwmum\ u-pvmniu) wu@@w~n rP n o 

r@$in\Tu)suwuyxy nu gz Ktwnbu~ nu 98 ~~ceuttbutqi nu rrr LUU~ 

~ww~5x-pt1~1vy@ - . ~mujmy~n~w~iuun~ ~~mn~ppn~iup~ rn 

nouw~ntgymuiiln~~u~c)pm~pin~u)~-+u . yin-~~~ (~661) eeldea ", r " 



Manning (1992) ~di~iinniqut& ' nndmm4u$mrn6 nMiinijouijawdnu1 
" "  

1.wirmrwoiGou 5jrfidn ni~4nwiniji~id?u~&mni6wm rwoin 

( peiicm) wdnm ~ 8 & t l n h ~ h ~ l ~ # * M l ~  cn~i tn i iyd~u?~ou rwn X~YU 

cnm auinaaal~driuu wnnniSwuii n?i~d&hdNn?u1i rwn .~:iYUrnln rmcauinI34 

ridcnwuwrwiuh 







n~~nnt~~wdwuw6~ch~~~um'oY~~'IA~rnnm'~~~ 2 R ~ ~ L ~ $ u ~ D  
timnnimf h '~hnnrie T n u i n r r q i i h  C i q l n m 8 a n n ~ ~ n m f i m n t s ~ r t h  

4- Y u r l ~ ~ 4 n m u h 6 w h q  n ~ g l n ~ ~ ~ d i w u d m ~ m u f i o  n~mroluuanriuamq7mak;~iiw 
h~ nnri4u&um i i y b  Zmrp.~anndw~Iuul lyL~Mui  ~ c n w u m  

eiu3::wj~nuuuuiiu (o~samtion c ~ ~ m c a  some) i imimw~~l ldw~~~~~~1: :u~ush~A~in i~  

(resiclaual change score) ~ * ~ u u u n 7 ~ ~ t l ~ ~ & t ~ m ~ u u u r i w 3 ~ ~  ( k - b e e  

measurement of change) ? i m ~ ~ u u u n ~ c d ~ u u u d ~ ~ a '  ( relative gain score) F'hnn 
t i d w  (estimeted true scorn) i's~c1nn~duuu11~n~~~jc1ua~"~ 
5n"svtrjrwm7u (mi- effect) 



.. 
a t i ~ I ~ & m ' n n m d ~ d ~ ~ r i ~ ~ ~ y ~ ~  t%%odif in~~~ndwlf~lu (~iiliamson. 

Appelbaum & Epanchin. 1991) EllfiLdU ? % I ~ ? w u W ~ O ~ ~ ~ ' N ~ U U U &  (obsenrauon 
."A 

e e n w  score) & r i h r & u n l ~ u n n h n r n d w d ~  i i a ' w ~ I u 6 1 ~  

n:uuunnLd~wdRJ~~wLdw r i i m ~ -  s ~ n e w u u n r n d w ~ ~ n Y ' u u u  

nm'm$aurn (Rogasa & W W ,  1985) ~ ~ m n l d ~ h m i ~ ~ d 6 1  (estimeted true .. 
om score) w m ~ -  ~iil;l~uam~uuunisrd~~~~d~~~~n~niifi~~mn:uuunis 
~ d d w d d & n n % i m w u ~ & ~ % u ~  ~ i m u u u n n L d w d d L ~ m ~ i n  

nruuurimuiuw (base-free measurement of change) iia'wnwio4Wo mwnnlnrn~aunmnzuuu 

n i ~ ~ d d u u u d n ~ i i u u ~ ~ ~ ~ ~ w i n n i i n ? ~ ~ n ~ i m ~ n ~ a ~ ~ a ~ n : ~ u u n i s ~ d ~ ~ ~ ~ d d ~ ~ ~ i n ? ~ i  

nnrru~noi7~s,-ni~wuuu~ u a ~ i w u u n n ~ d w ~ ~ ~ d ~ u d ~ ~ a  ( alrir ~ M - Y H ~ ,  2537) 
-4" ~ m m ~ ~ d ~ ~ d a m r n i ~ 6 ~ ~ 1 ~ ~ ~ r y n ~ ~ ~ ~ ~  (ceilin~ ~ W L )  ~ c i  ~ ~ ~ w r ~ w ~ n i i r h w , ~  

~~u~amnzuuun~rduuLL~w ~ i n i ~ i m w u m o i ~ ~ ~ u u ~  ua~rmnlinnn~&.nutd~~ 
A  - a u -.z. , amnoin u ~ i ~ 4 1 m ~ t t i i  &Iri~iuJw~~~in?~~dwnLnmrwnv)murnimiu 

~ ~ w ~ n i i ~ i m w ~ ~ t h t a m n : ~ u u n n ~ d A ~ ~ u d & i ~ ~ n i ~ ~ d h d ~ & ~  

n d a n n ~ d ~ u w r d ~ ~ u y ~ & ~ ~ w ~ ~ m i n u i  ueikhwmmnii 
A -  a rriIa"lunn-Ynnn~r~iownmmU r ~ w u i ~ m d ~ t ~ a ' w ~ ~ ~ l l a ~ u ~ $ n i i  at.iuIsfiolw 

A -  s n i s % n n ~ d A u u ~ u I ~ a ~ ~ ~ i ~ ~ ~ m ~ ~ ~ i i ~ ' L r i ~ i u J w ~ ~ u ~ n ~ d A ~ ~ d m ~ n m M  

(Raykov, 1994) w m w ~ ~ t h t a ~ m u ~ ~ ~ ~ n n n i n ~ i w f l m & ~ C i n i ~ u r ~ j i C i i m i u ~ d ~ m  

~ u u u n m d d w ~ % ~ i ~ & r m i i ? u  & n n n ~ b f i i i n r r i n n n  .. 
~dhdmni~uw$ai~unnh"~~11inni7amns'~ (multi-wave) 

r i h r n ~ c M o n ~ n n m ~ ~ w d r n ~ l u n m ~ ~ ~ n ~ m i u ~  $.uazaiiIu~mnnn 

- ~ m  (meamm~ent m w  l~mT&~%brli iu bear structural equation) ~ l 4 4 l ~ m ~ s  
h n n ~ d i w *  (~isak & Meriditti, 1989) ~ m z L ~ m m ~ n I y r l ~ u n n I c y u ~ ~ ~ ~ ~ ~ ~ ~ ~  

m~crakuri snunmi7mnmm~n6aul~m (memrment a 0 1  ) ~ ~ m 4 i i ? u  

~~si:ii.i~~udsIwiu34~Im~~n?'mTmu~ci-liw6~~i~n~im~n60~~~n1~5~1uR'~~zir~nriiI~'nis 

I . l % % ~ t w & m m ~ n d m ~ r i h  (Rogaoa & WilEea. 1985) tr~mnmTm&r%q 

r # ~ ~ i r m m n a ~ a u n ~ i d ~ h m ~ & ~ ~ u u ~ ~ ~ ~ ~ ~ w n ~ i m ~ n d a u ~ u n r r i n ~ - ~ ~  

nioirnr&&U ~ & u L i t t r m ~ n m ' ( ~ I ~ c w n n ~ ~ % ~ m w ' I m q f i  

n m m h w r 4 u r f i & r ~ n I h ~ a n & ~ h M  nrrinms~duuLLh~wI~u'j~n~~iuuu~miu 

6f1htrh ~ d U ' I r r m ~ m ~ d h ~ ~ r t ~  (longitudinal factor analysis model ) hrnn 
2 "* ~~euu in is  (growth curve modeU I + M ~ ~ ~ ~ L G W L L ~ R M O J R I ~ ~ & L ~ I ~ L & <  

%utGonla"lunifiu$&vi~u 



'lu~naIn'~w'winn~hTuma~~nrrw'c~17u'u~~nuu76mn1fi~nmd~~~m 

z~un r ~ o l f l u n n h n n t ~ ~ u u u ~ w u n  hrwa&uu?6nndnhurhm~nn?'m 

uuukriu I m u ~ u u ~ m h u & n ~ u u d ~ 1 1 w r ? ~ ~ : : n o u 6 ? u o ~ & x n d d 7 ~ ~  3 hu6o 

s r & m w h w & &  (initial factor) d ? w d ~ a J ~ 3 ~ ~ & ~ ' n o ~ ~ ~ n n i d ~ u u u d & u m  
A s. 

(overall change factor) w~dmr~um&:na~L~wx  ~~nnornauasrn?lrm~l01~flioutunl~ 
" 

?'&w (Raykov, 1994) 

hurht17~uhrmaiio hrrh~~mnnn' Y ~ ~ j i f i i ~ ~ m n o i i ~ ~ u n i ~ ~ 7 ~ m a ~ n i s ? ' n  

n ? u r u ~ ~ u h u ~ t n ~ ' I n '  ?damn 

Ym = Un) + S(nj%, + Em 
i o f i w m l f l  

Y, ~au~#~rnmri7und@n4~i t 

Un)= hurhdrhc i l r~ i~wniT~nn&uTn 1u~n::uuuwa 

ndn&um naJudaqnnw~t i i&~ 

~(n)&uh&n?uh &u~mfihmnnrd~ouud~ln~iuin?~u 

~ ~ u l m l l a J ~ d ~ q ~ ~ V l R ~ & ~ ~ ~ ? a l  

k= M & L m i l u n d n A  t 

E,= h u ~ m w n a i m r n  & ~ u u u t r n ~ O ; ; ~ ~ u ~  ii 
fiirdurh o 

R'-mTurmT~cM1innh~~eiw4o mwimlju(f~exible~mTur~~d~rn 

~ n u ~ ' l u m ~ ~ r v ~ n & ~ ~ w i n ~ u y ~ ~ ~  ~@uiim~wnmcimnjirm~~umnd~h~rl 

rdu hrnAw'lplumnr%& (linear growth r n o a  i d ~ w i n t s u u u ~ ~ u r i n r u n c i m m  

f i ~ ~ ~ h  0,1,2,3,4 ~h& 
d m r n i i ~ ~ ~ ~ ~ l ~ l u n m ~ i u n n ~ r l ~ u u u r l a m ~ n n ~ l u h ~ ~ 1 ~ w ' w i n n ~ 9 ~ ~ 1 i n ~  

growth model) uuri 

I.MLo~&wRJ~%ww-&M+~~A (initial status) mcil 

wmji~m&~~mnn~rliuuurl~~do~?ai~kuw~ (rate of change) 
A ~ . d i n ~ 1 u m ~ ~ u n 7 n h : : u i ~ ~ d m r n i i ~ n & ~ ~ ~ n ~ ~ 1 m n n ~ u ~ n a J ~ s i ~  

4nna (initla1 status) ~ : : d m m i i r n & ~ ~ n l ' ~ ~ r l i ~ ~ ~ d ~ ~ d o ~ ? a i ~ r l i ~ ~ ~ d  (rate of 

change) n ' n ~ ~ ~ ~ c u c i ~ ~ n & m ~ ~ ? w ~ d w T % ~ ~ n ? w ~ ~ u c i ~  
wmsrm-flm 



~ . ~ i ~ s 1 u ~ ~ ~ u i ~ a ~ f i r n ~ ~ ~ i ~ ~ ~ i d ~ ~ m i ; ~ f i ~ 7 r ) ~ 1 ~ ~ ~  ~ ~ U ~ U ~ D J L I ~ R ~ ~ ~ R  

(initid statue) w d i w ~ ~ & ~ ~ n ~ h d ~ d n ~ ~ n ~ ~ d d u u ~ d  (rate of change) 9: 
A *  s ~ ~ m o ~ ~ u t n m ~ ~ n n t ~ ~ w ~ m ~ r n U  h 6 a  l i l r i i r n ~ d ~ h m n u f i ~ ~ & ~ l m w  

m u r m ~ ~ h ~ ~ w i ~ ~ n r m  (initid status) 8mnm~&wdw(rste of chmge)&~zpasu~rl 

inu u s i ~ ~ r n o l ~ l r m & & ~ u o i ~ ~ m ~  (initial status) & 8rnnn1tlduuudm(rate or 

change) ii~~il f i d l ~ n 8 U h a ' L ~ k 0 ~ 7 ~ ~ ~ ~ n 7 f  I d i ~ ~ 1 ~ d ~ I ~ ~ 8 n ~ C n f d n ' ~ a ' 7 ~  

~ . ~ L @ R c ~ w ~ ~ ~ & o J ~ u ~ M ~ w " I u ~ z ~ ~ c ~ ~ \ R  
(initid status) ~:6wmsmnn~dduuu1~~ (rate of change) 

hfml~am& (hierarchid linear model-HLM) L ~ u ~ ~ ~ u T I ~ W ~ D U ~ ~ ? L ~ ~ &  1s' 
/- r n n C n n r i r ~ ~ m ' c n u r u ~ v u ~  ~ h Y n n r r ~ ~ u u u ~ ~ w : n m t r r u ~ ~ c i l ~ ~ t ] ~ % ~  

i u ~  I~~rnrmua~~%iirn+(~(~Imu B~~IM::  Raudenbush (I 986) ~ 4 a I f l u n ~ i f i ~ x ~ ~  

pwtph ( ~ W V B I  dstsl) I C h n r ~ ' w 7 ~ 4  3 T ~ L V I U ~ L D ~ L L M ~ ~ U  ifidnThun7dI6 
~nnu*lul~uuAu ~-7nidin~thG (MU nqpm8.2532) 

I. &.hwlfumwndu w ' w w r n ~ ~ ~ u a e i a  k u i  im&nn5~m~mwu- 
uuuuraC (mjxed-model ANOVA) ~ & I ~ ~ ~ o u u Y Y ~ ~ ~  (regression wjrh random 

c o e ~ ~ e n t s )  INW~MWCY)WLLW~U (wvariance component models) ~ f ~ n s  

~ w ~ ~ Z U I ; J L ~ ~ ~ % & ~ ~ . , G ~ N L U U ~  (hyesian estimation for hea models) d i h n n  
I I 

~ t ~ m w ~ w i j m w m ~ m ~ ~ 1 i j ~ ~ s i 7  

2. T ~ m u ~ m u o n h  ~ ~ ~ ~ ~ w ~ n ~ u n ~ ~ ~ ~ r r r u ~ ~ G ; ~ I ~ c n 1 ~ r l ~ ~ ~ o i i i l  
y R ~ u r ~ ~ ~ ~ ~ u n n d m ~ ~ ~ i i a ~ u & C 1 ~ ~ ~ d ~ h ~ ~ ~ ~ ~ c c d ~ ~  
dxx8~1 w d n n ~ m ~ i i ) ~ ~ ~ ~ ~ a " l u n 7 1 ? ~ d 1 ~ ~ h i 7 ; 1 h ~ ~ ~ ~ ~ a t : ~  

u h w  ~ m u i i ~ u h \ w e i ~ ~ 8 d b h ~  ~ r h u ~ w ~ & ~ h n ~ ~ m % n ~ ~  

u0~~mnu~~11i::~dqgtIun~~m~~afi0~~~rnn~~ft:~u~1m~ (hierarchical nested) 

(multi-bvet) 

3. I h u m u r ~ m d u m u n n m ~ m ~ ~ ~ u ~ w ~ ~ ~ ~ ~ ~ m  ( ~ d e q u a q  of a model) 

burrzta'ci7 t-rest i m m n f i m c i i d m m ~ ~ d  (bed e m )  ~ z ' I + e i q , ~ - m  wn~w 
W L ~ ~ ~ U ~ E N  %6w@~ (random effect) 4 7 r h  O &61~(i7n&flihlk~& 0 u ~ w i d ?  



+ "q, = "q ppour 1w-UeeMleq 

;I 
e + % = {'A lepour llun-ww 

ouwuumn@ ... .. g we mopmr m~uu m-zX ~pm w~e pexg 

neBu)u iw -1 ~RIQ~ ~~\apn,an\om~t~~p~qn~yui~~~~~~ " r 
ogt nLp\nLmw~iq~mLupwqnyL~aimwp1m L~~ULW$~ .. 
L~~gymy~~n~~mwqny~3~~i~~o~iu)bu~mrawiy~un~i :* 

IapoK VN ,wipu z una r : 





' i l ~ r d i ~ ~ ~ l d m h ' I ~ ~ u w ' ~ l i ~ ~ ~ ~ ~ ~ ~ ? ~  (Rogosa W:. Wiw. 1985 . Bry w 

Raudenbush, 1987) % i i n ? ~ ~ i ~ ~ u ~ ~ ~ a n n t d i u u L L ~ ~ ~ i q n n a  TFluri1hramiiunmiA 

(hierarchical linm model ) U ~ w * l ~ ~ n m ' o l n n L d ~ O U U ~  QTVI~O~LLUU~.I~?'R~UHBIU 

d x ~ m i  (multiple-time-point design) ~~a~nm~(~~~RjhtBo~w'~~]~lnnnq~nn (individaul 

status) & Bry uA: Raudenbush (1987) ~ ~ w ? ~ r 9 1 n ~ ~ c ~ 1 1 n n ' I u n n i ~ m ' n 1 5 ~ ~ ~ 1 ] n ~  

.r:u:un ~ u ~ ~ h u n ~ u m u o ~ d r r ' ~ u n i ~ ~ ~ ' ~ ~ ~ n ' i ~ i n i i ~ m a i i ~ ~ u n i ' ~ a ~ i u n n ~ d ~ ~ ~ ~ ~ d ~ ~ ~ u  
, u  2 

1 1 m f i ~ a n C n r 7 n n S ~ r c h r ' ~ u n n i ~ n ~ x h  ii 2 x ~ % & m a ~ h  (Hogosa LEG wiulet, 

1985. Bry rLW Raud~nbush, 1987) 

w'wu~ni~&~nd~&muinqnnm~viin'~ nmrrfliuno~u&nmuinqnnn 

( m e  &ility of person I at a,, - 0) ~mha'~~auwlnma1LoiRzynfm (i~divideul stacds) 

~OL?R-ILL/~UU\U ~ ~ ~ ~ ~ ~ ? n r i t m ? w n n l ~ L n ~ a u ~ ~ n 7 ' 1 ~ j ~  ( random error) f i w ' ~ ~ a ~ ~ u ~ l j r n l 1 &  

do Y ,, i i a ~ n n m & ~ ~ ~ n m ~ o ~ u o i n q n n ~  i da~?ai t lid 
i - 1 ,2 .3....n iia ~ U & W  

t = 1.2,3 ....p WO~IU%~&&M 

no, iia ~rimmir~oloi u ~ l w m m n n ~ h m  i ( aue ~ t y  of person I at 

a,, = 0) 

X, ( ~ = I , ~ , ~ . . ~ - I ~ ~ o c ~ M ~ L ~ & M w % B I u I ~ ~ P I ~ M u ~ ~ ~ ~  (rndividaul 

status~da~?ni~d&uld 

a,, iiw~qn&mrn i do~?ni t 
A r v  H . h n ? u I n m f i m d ~ m *  ( random &or) s h u r ~ d s & m 1 u ~ h  

lM ~ i d u ~ v i 7 r ~ ~  o w l n ~ ~ a m i r r u ~ r r  ( covariance mcture) C i Wac6 

am T, T, r i 7 m ~ m m r n ~ r n m ~ u ' I u n ~ ~ m ~ & ~ ~ & u 6 a  cov ( 

qt. R,< ) = o~vrjWlndmm t 



5n&n'qjIu~un'd I iia'aomnar~c&uiicim-mirrm~i (70 9=6DJirmiuuomoii~'Iuuoi 

nqnm h n I G d  2 s r u ~ s l ~ m i u  Iuk$s:mIsIm~mmcirnlnii~mai 
I 

nMw'winisud~nm~viiKy ~ a ~ 3 u d a & n a a n i s 5 m 5 m h ~ ~ ~ u ~ m ~ ' ~ m u o i ~ q n n n  

hIn'uri k u m  rdu rwt7 ~nrjilayayi rm Mia&r~hn~mnn~m~unmau rdu i h s  

nou ~d~ruum5nqms rh6u 5 n ~ r a w ~ : n w r ~ ~ : c i 1 w i s ~ ~ ~ m a i a ~ ~ w u i n n u o i ~ q n n ~ ~ i i ~ ~ ~ 3 ~  

lurnnkd 

...................... x ,  = p,+ pol x, + ...... +p, x+ u , ,  (2) 

UR: XI, = PI,+ pI1 X, +.....+PI, X+ U ...................... (3) 

.... do p = i,z,3 p-1 Wanis5n%uds X, 
" l p, tmwh-mm X, uuwmir~m&wuinisnid k 

p, ~ociir~mmmiunui~o~u6u ( mean lnltlan status) 

p, Waci iduao~~win is  ( mean growth rate) 
J I" 

U, ~an~urcl~inrndoun~f~ni~~u ( random enor) muaawn~i~aio~~nnnmiur~u 

~ M n i  ~ I L & U L ~  0 wn-~lirWs?uj?~ ( covariance structure) i Wa cov ( U,, . U, ) 

= c o v ( x , , .  7C, , )=T, , ,h% h ,k=0,1,2...k-1 

~ u n n i r m - H ' m w u ~  (analysm of variance) wmhd $, IU~LR~ Level-;! fi 
h%& (hxed effects) n?lunnim~ndau U, %a B-uy~d~(random effects) kwa 

& r ~ ~ n n m ~ r m & u i n i s  (growth pararneter)Iwoihm 

.I I 

~unnir~~oydui~~~sn~ini~mn~5~nnn~imoJa'otp~~~~R"am 

m-d r d o 9 n n n m i m ~ ~ R ' m r h d w h  6irM&I&&inn~%& 

Linear growth model ) ~ ~ i j t h ~ ~ % r ~ ~ I u a u n ~ ~ T w ~ u r i i ~ ~ ~ ~ m ~ &  udf i lnml~a . !  

a ' a y n ~ r 3 ~ u o n ~ ~ ~ ~ ~ ~ w ~ ~ u I u n n o ~ ~ u d m i n m q n n d T u ~ ~ ~ n r 3 ~  

rinin"~ (nonlinear growth model) & d ~ ~ t i u I ~ ~ u n i s T ~ T d u w f i ~ ~ ~ ~ ~ ~ r i ~ I & w  41% 
~'~irhw fiirhT&uu~n~o~n~11nnTwiiIddrii~q(1~hoJ d i u n n  

~ d i ; o u u d ~ ~ b ~ u h ~ ~ u u i n n u ~ ~ n ? a ~ n ~ n  ( Quadratic growth model) iilrJrru~umeii.! 

smTurm"mmnL%~" 



( Peon -0 -pprdrrl) WW"1 FJnt a 



~ ~ ~ ~ ~ l m ~ l & l u i r h ~ ~ ~ ~ ~ u  r n ~ n ~ ~ i n w r u n ? i u ~ ~ ~ r n ~ ~ ~ ~ ~  

rrXcq@uuu r i i ~ % i u ~ ~ d ~ ' L & n i u r h : ~ n n  ktjiw:~hnnirnnzM'n?iu8fia'~B~ 

fl7rnq(causal relationships) h ~ a n ~ ~ h - m ~ n ~ ~ ~ ~ ) ~ u u u h ~ ~ u ' M ( n ~ ( r ~ ~ u r ~ i v e  or non- 

recursive effect) 

4 ~ h ~ ~ r n m ~ ~ ~ i L ~ n n n ~ ~ ~ ~ f i o n n R ' a i i ~ a ~ o ~ n ~ A ~ ~ ' L f i  ~ & n i d Z  
Y 1" rdu ~n-fiun?i (chi-square) m ? n ~ ~ ~ n 7 l u Q a ~ n R ' ~ ~  (goodness of fit index -GFI) LLRsln 

l i i & o ~ a a ~ ~ ~ d o ~ d u (  root of mean square !esiduals-~~~~~ornr)ilfioun?~1nnifi~niM( 

lunirindi?ud.r w n i w l & m n n i ~ n n t u ' ~ ~ n i ~  

5.Tdsun~u6~~snw'aunniua'ornnn~~~a~m'u~~u~n'~n~iu~uw'uis::nii~di~~~d~u~:n~iu 

8 f i h ~ w n ~ u r n r n a i ~ ~ l ~ ' i r n ? ~ u w ' u ~ u l &  

6. Thumuiinr.m iammha mdnu mii~v~ol~uyywn5Lv~oiL~ii~:bLvifi 

w~nfirrnoiLhn?iu~iuuurrXcm~uR:rrXcl~G~~~uhhtyij~~~ud~~~u 
7. TLIXLMGBL~ ' I R & - ~ n x , % d  ( preprocess for LISREL -PRELIS) 

rdod?ulunn~d~~oyalunni~m"LX 



- n-ddwI&i~- 8 h n d  (paramiter specification) 

- ' dnhifuwdbad (LISREL estimate) 

- dw%~4uymirruomc1Qm 
" l - -'lu~ma (modification index) 

- u a n 7 T j ~ m ~ ~ ~ u u w ~  (standardized solution) 

- w a m m W 4  n~B~l lu~awarmurw (direct ,indirect and total effect) 

Meredith w Tisak (1990) M c M I i t r m T ~ a u i n ~ h u h ~ ~  ( latent curve 

model ~ ~ ~ u u l i ~ ~ f l ~ ~ n ~ k e r  URZ: Rao (1958; k~&~~~Tfn;Rju~a4& (bmzmrd equation 

moodel) ~ h u h ~ u ~ w ~ ~ n h i i r n w ~ ~ i ~ a ~ h  trLmR~iim'cMIin-&uhdd (latent 

curve model) ~ r n ~ m o a ~ ~ i i ~ r n &  (autoregressive model) Yil~h~mA~wfd 
(simplex model) (McArdle wEpstein,l987) A'~~~hLmLhhLmR~nn~n54&4L%rrhr 

(mctural equation moodel) d L h N h L ~ M b n ~ ~ ~ n  (liongitudid factor 

analysis model) f i ~~maao~6 tn&  (autoregressive model) wi in i~~~ud i rdva~~mm"a  

urn (mean i n t e r c e p t ) ~ u h ~ m d i ' I ~ ~ ~ ~ n ~ ~ & ~ d i n ~ i u 8 ~ ~  n?~uzhh?u L L R : F ~ ~ L Q ~ ~ M &  

u M ~ n &  h~(1~~~cMIrn~huIh&~~minnmmA'nn6m~mi~u~u  in 

n i ~ &  (ANOVA repeated measures) L L ~ ~ ~ ~ ~ n 6 ~ n 1 ~ m ~ m w x u u i  hLGdb 
a7ulml~irudm~~~&~wl~~i~1n~d~~~~d~~n~n~~~~-n~nn~'tn' hm& 

~ n w u r & i ~ h m n i ~ m ' ~ h a u ~  4*uh&-urh&rn&Ew 

~un%rmA~un~u&~trL~(91uin&u~d Duacan (1994) I*oIu~~"uu~ 
I t r ~ ~ l ~ ~ " ~ i n & u I h ~ ~ w ~ ~ l ~ ~ n ? ~ u ~ ~ n ~ ( ~ u w ~ ~ ~  (m lmkcuuu 

h o ~ c i i ? u ~ ~ n a ~ u n ~ m u o i ~ , - d . ~ ~ r n i ' 3 ~ ~ i i ? u  o~nihmw&~&o~?u@hurhd4 

3 h h x l i i o  ~ ~ ~ u c i i r ~ m ~ i y ~ u u u l u n i n ' a ~ ~ u x n a ~ u ~ n n a  tlio md 

h n w l w x k *  ( intid factor) h k ~ o  h u h d m f i  Hio h i n n  

~ ~ ~ u w ~ t d m m u d ~ n n s w 1 m h u : ~ ? ~ i  hriurri i  oJ&nauamnrd~tn.ut&m 

(overall change factor) m ~ ~ h i ~ ~ ~ a ~ r u ~ ~ ~ ~ h l ~ ~ n : u u u n n L ~ ~ i U u  

u~M&~?upGau~h& d u n d m & u f i  nmh$qhu wA-drn;a h u h &  
" 

n~ i~min~n~dunn5mrr i j v i~~w h ~ ~ b ~ . ~ ~ d i & r i n m c n ~ X ~ i d ~ ~ r i i ~  wnnw 

~ m ? u i h d ~ m r ~ o u ~ ~ n ~ & m ~  4 



do Y ,, W o m ~ & # ~ m k w u s i ~ n n a  i ~OL-JRI  t Tnui 

i = 1 ,2 ,3....n WO rhmmuknu 

t = 1.2.3 ....p flo6m?u~&rnv1 

qo Wo h u ~ ~ ~ ~ A ~ n m m w ~ ~ & l u n i ' ~ ? ' w n ~ . ~ u ~ n  G ~ u k ~ 9 u t i i A  

no~uviqnnmo+x hrnnami 

q, Wo hurhuchm?&uiia h u r h & w d ~ n a u a o ~ n i ~ ~ d ~ u u ~ ~ d ~ ~  
" 4 Wo h u r h t i i ~ m ~ ~ m n s m i ~ ~ ~ r h : n o u  ( factor loadrig) 9inh 

u r h u ~ m i & l ~ ~ ~ h u ~ ~ n w l 6  i r r i ~ ~ i h r ~ ~ ~ ~ ~ ~ i ~ ~ ~ n ' u ~ ; i m i ~ I u ~ ~ n i ~ r ~ o  

okid+urh&~nwbi h u & ~ r n ~ d r l b ~ t i i ~ ~ i w ~ ~ ? ~ i  

E,, t o  h r r r h m w n R l e \ L  %uuu~hudr~8o (residual score) ~ ~ ~ 6 2  

uh4firmIrr16 +i-,~dtilLd"Lihr 0 ~ziirmwa~%cii?u&u=lu'?nd~r-JRl 

~ u d ? u n s r ~ u u u ~ u n i ~ i e \ n ~ u m ~ ~ ~ ~ ~ ~ : ~ ~ ~  uninti~r~ua~nzuuu~unn7'~1n~~u'1n 

acqnnu ~?niiushuriw~Yurri~ ~ ~ ~ ~ ~ u & m w ~ % n : u u u l u n n ? ' n n ~ ~ u ~ n  
r r :  e & u h u r h ~ l # ~ ~ ~ m ~ ~ r m c ' n h l d ~ ~  ( factor loading) ?ifih~~~'I#4~nnbiij 

n?wd-hnw&h MBIJ~UWI~  5 utdw(und 6 ~~n:uuuw'~inma.auvi~~w 

~z~i~inn'i~uawn~uuuw's~luin~~ ~ ? n ~ ~ w ~ u w n w ~ n m ~ u u u w ' 1 0 1 u i n ~ 1  rra,rwiiu 

h u & ~ ~ ~ u u u ~ i n n B ~ t t r h ~ ~  A rumdnsrF;rhnw t r y  

( factor loading) 9lnhurh&mm~&m~1~%ubbmnnrrl i0~1h 

Di Go s h u r i f N r ~ w w h m n 1 ~ ~ i ~  

DS Ao d m ~ w r ~ u r r i v q - i u n ~ n ~ d ~ ~ ~ ~ ~ h  

MS a. F ; ~ ~ Q & ~ J ~ J ~ W O ~ & &  

Mi t i~rduawhnnrkuwjw 

x, Wo ~ t t ~ m l u ~ h r n d ~ w ~ ~ t l ~  

B, Wo h ~ r h f ; 7 # 2 4 L h : d ~ 1 I U ~ ~ h a u  ( factor loadmg) -3inhurh 

&rno\l&mw~%uanwi& t&&mmxk& 
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