(multilevel structural

equation  model)

7 1
2
3 (path analysis)
4
5
6
.
1

“The Equality of Educational Opportunty”  James

Coleman 1966
( , 2539) . .1976

L.Burstein RLHannan
Cronbach 'Research

on Classroom and School : Formulation of question, Design and Analysis'. Cronbach
(1976) ( , 2539

Cronbach

Burstein



outcomes)

(Bock, 1989)

13

klope as

(analysis of variance component estimation)

(OLS single equation approach),
(OLS separate equation approach),

(meximun  likelinood)
estimation)
Smith ( Kreft, 1993)
proceclure)
(1977) ( Kreft, 1993
likelihood)
maximization)
coefficient mode)

(Kref, 1999

astimation)
(2541)

(Baysesian
lindley and
(Baysean estimation
Demster, Lard ~ Rubin
(meximum
(expectation
, fandom
fnuttiple  regression)

(analysis of variance component
| (2535)
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GY= Copupil +Glass +G2choo

Gy
Goup
CZlass
Gchoal
3
(ANOVA) (expected mean
square)

(random effect or
fived effect modkl) (meximun- likelinood
estimation) ! (maximum
nom quiadratic unbiased estimation, MINQUE)

SAS  BMDP
(slope as outcomes) Burstein, Lin  Capell
(1978) (ordinary least square separate
equation approach)
(v

G&.x
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( 253 , 2539)
1 (mcro level analysis)
Yg g
Y, =B D+ EQenvvrviiins 9
Y *
g
X ,
| 9
ag Intercept 0@=
1-m)
B
1
E Yo E~ (00N
ag B |
(fixed effects)
2 (nacro level analysis)
H O B
a3-"M +Bazg+ 00 ..o (10)
By B0+ BEG+5 1. (1)

Zg (0)



Ba ACH

0@ unique effect
81 unique effect

(Raudenbush and Bryk, 1992 )
(OLS separate equation approach)

Burstein

(hierarchical
linear model = HM) RaucenBush  Biyk

(Bayesian estimation)

(mixed - mooel ANOVA),
(regression with random  coefficients),

16
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(covariance component models),
(Bayesian estimation for linear models) (Kanjanawasee, 1989

, 2539) (empirical Bayes
, 2532 (

, 2536)
L
2.

/
3. m
2
1 2 (
2532)
1) (null model)

(within - unit model)

Yg=ag + Eg 12)
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(between - unit model)

a.=a, * 80 . (13

fixed random

0y

(fixed effects) (random effects)
(t- test) (fixed effects) (HO :a 0=10)
(intercept) ¥D ¥D
o , 0(2test) (random
effects) (HO :var(6g) = 0 : var(EQg = 0 otg
(between  group
variables)

2. (simple  model)
(nicro level)

Q@ ¥

(within - unit model)

0=+ BOY + Egon. )

(between - unit mode)

B=al + 8O (1)
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By=B0 + 09 = (16)
(fixed)  (random)
,0~N0, a2
(t - test)
(fixed effect) (HO:a 0 =0, HO: BO=0) (%2
(random effects) (HO :var(60)= 0, HO : var(6,g)= 0)
2. (‘aero level between - class analysis)

(hypothetical model)

(within - unit model)

Yg= QQ+BYIXH + BYXZ) + ..+ EjJ.overrrrrrrirrrnnns (17)
(etween - unit mock!)

Ofy- O + Ba,(Z19 +Ba2(dg) +..+ 0@y
Byi—ByD +BbllZ19 + &AW +e.+0]
Bv2—ByD + BRAZ19 + BRAZY +.T 02
S (18)

Nk—Bk +BRUZD + Bz + .4 0Olg

(t- tes)
(fixed effects) 0 (randlom effects)
(smple mode)
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(causal
relationship) (cirect effects) (indirect  effects)

( ,
2539) (multlevel structural

equation modk!)

(1path analysis) PSS specht
3 ! ' (Structural Equation Model)

(structural equation model)
(causal model) (path analysis model)
(Lisrel)

(Thurstonian factor analysis)

(path analysis) (Kaplan ~ Elliott, 1997)
2 (measurement
model) (structural model)
L (measurement model) 2
2



OB ] 17

« (
( , 2538)
!l
x=  AXC H s (19)
(px1) (pxm)(mx1)  (px1)
y= AyTj + 0
(ax1)  (gxn)(NX1)  (QX1) e (20)
2. (Structural - model)
£1
(latent
endogenous  variables) £, (latent
exogenous variables)
= + 1 i, (22)
(nx2) (nxn)(nx1) (nxm)(mx1) (nx1)
L , 2538;

Joreskorg  Sorbom, 1989  Muthen, 1994 )



Measurement Model

Structural Equation Model

22

Measurement Model

X = (AX)O + =(PXn)+( © +¢ Y =(AYXn)+6
G ‘

sl ® cj o

AX I AY
LAMBDA X | GAMMA  [BETA | LAMDAY

@6 (D l.l) @é

lH ETA - DELTA PHI PSI THETA - EPSILON

—» X4 CJED > T]}\ » Y 4——&2
g

DELTA X KSI ETA ZETA Y EPSILON

Exogenous (independent) variables

NX =
NY =
NK =
NE =
X = Eks =
Y =Wi =
A =Xi =
= Ea =
6 = Delta =
= Epsilon =
¢ = /fta =
AX =Llambda-X =LX =
AY =lambda-Y =LY =

Endogenous (dependent) variables

X (NX XJ)
Y (NYx 2)
K (NKx )
E (NEx 1)
X (NXx 1)
e \ (NY x 1)
z E (NE x 1)
K X (NX x NX)
E Y (NY x NE)
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[ =Gamma =
p =B BE = EldE  (NEXNE
@ =P PH= -
K (NKxNK
Y =K =PS= .
Z  (NExNE)
05 =Thetadea =TD= :
¢ (NXx NX)
0S  =Theta-epsion=TE= :
e (NYxNY)
- (variance - covariance
matrix) ( , 2538)
(
, 2532)
1.
(causal relationship)
2
3 (independence)
4, (time: senes data) 2

(time lag)
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3
(
, 2538)
(construct
validity) (model validation) ( , 2538;
Bollen, 1989)
(GFI) (CFI)
(RMSEA)
(construct)
(M)
(EPC)
2.00
01 (Kaplan, 1989)
, (measurement moce)
Aope as outoomes)

Burstein (1978)
| (peth - aralysi

(multlevel structural equation mock!)
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4 (Multilevel
Structural Equation modeling)

(multilevel analysis) (path analysis)
4
(multilevel structural equation model) (Kaplan
and Elliott, 1997) (multilevel covariance
structural analysis) (Muthen, 1994) (multilevel
causal analysis) ( , 2539) (multilevel

path analysis) (Mok  Flynn, 1998)

2
2
(genenic multilevel causal chain) 2

VAL Y, VY4
1 1 ™ 23
Z3 Z4 Z4 iy
$2, 38 $8 (34 Y, Y]

S 2

2 2

(ntercept  mean)
2 @ ava2a3 a4
Y1v2 Y3 Y4



palh (8725 pad  padd

2 Y31 3
e2 er

WHUNAN 2 THINRANHANNUSITIA VB LLLIWY T AL

2
(within unit mock!)
Y* = 4+BYig+ 8 (22)
2
isrel y

(peth analyss) Y

{endogenous)

26



27

2 Z3
Y3
Z
(@)
22 Yio (endogenous)
,ag (intercept
mean) B
22 ctg
(macro level) By
@ 23
YI0= (1-By) X+ (I-BY X coovvvvesssereensrnssissennnnnns (23)
(between unit model)
Clg=a + BZg+t83 (24)
a Ay , Ba
g agoyg
0 ) 22 - 24
ag
25 26
aAg=T+BZg+ Uy .o (25)

Zg= (I-B [T+ (I-B [1Ug.... (26)

22-26
(micro level) (macro level) Y0
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Yig=(I-BICC +Fix +nu g+ (I-ByBg+ (I -BYLigmmn (27)

UNI - Byl Ba(l - Bzl
(multilevel total effect matrix)

Muthen (1994)

(Duncan , 1998 ; Duncan , 1996 ; Duncan , 1997 )
(Kaplan
Elliott, 1997) Muthen Muthen

(the total covariance matrix, ZT)
(within group covariance matrix, Z w)
(between group covariance matrix, Zg) LT=7Zw+ Zg

(unit)

(independence)

ZB=0 Muthen
[T=7Zw+ cZB C
(common group size)
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Muthen ETIEw  Eg
1 ()
Ew+ Eg Ew (within group) Eg
(between group)

=(*-D)-T > e e (28)
2. (sample pooled within
group covariance matrix, SpJ Ew
o (AT-0)-E 1> - 0% ) (29)
3 (sample between group
covariance matrix, SB 1 Ew+ cEg C

(common group size)

Sb=(6-1)-"18 (Y=Y ) (Y0¥ ) Losssassressnn (30)
C = e - 1t (31)
(Sp] Ew
(SB Ew+ CcEg
(within group model) (between group model)
y C



30
(fitting  function)
Gin Zv+cXg +trace](Xw+cZg)®y-In § -P}+
(NGIn1 +trace(ZwBpJ-In Su - ........... 3
(fitting function)

') (between  group)
G)

(within - group  model)

(full information maximum likelihood estimation, FIML)

( ) ,
FIML (Muthen Kaplan  Elliott, 1997)

2 (multiple group analysis
) (within group) (between group)
( 3)
(latent variables) (extra latent variables, )

2 1
(between group)
(loading) CL2 C
' G
(withingroup) 1.00

N-G



a

8 ZwW+ cXg

(within - group)

SW LW yA
Spyv
; (missing)
(constrain) , ,
( 8 W+ cX3
ZW ) N-G N
G 1
3 10 (intercept)
(slope)
(lope)

multilevei

|

within group

WHUN T 3 THIARAMNANWUSITNAUUA ULILWY TEAL



Robbins  (1993)

Whaley (1998)

/

4
(mental challenge work)

(equitable rewards)

(Supportive working conditions)

(supportive colleague)

32



2539)

Conley

2532)

(1998)
Korman (1977
2
(need fulfillment)
1 (physiological needs)
}
2 (security needs)

33
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3 (social or belonging needs)
1 2 3
4 : (esteem needs)
5 (self -

realization or self-actualization)

2. (reference - group theory)

(Herzberg's two factor theory)

1 1
(motivation factors) (hygiene factors)
( ' 2540)
1) (achievement)
2) (recognition)
3) (work itself)

4) (advancement)



3

1) (policy and administration)
2) (Supervision)
3) (relation

with supervisor, subordinator, peers)

4) (working conditions)

5) (salary)

6) (Personal life)

1) (status)

8) (job security)

9) (possibility of growth)

FI&T??0 5



Lance (1991)

1,870

Strasser (1984 Lance, 1991)

Hom (1998)

(problem - focus coping)

expectation)

Whaley (1998)

(feedback)
(Ssupport)

36

Bateman

Lance

(realistic job previews)

(met expectation)
(met

(reward)



Whaley (1998)

(feedback) (reward)

(Adams, 1965; Price, 1977; Price  Mueller, 1981
Moris  Shereman (1981 Reyes

Reyes Imber (1992)

Reyes Imber

Conley (1998)

(2540)

(climate)
(DECPAR)

(support)

Lance, 1991)
Imber, 1992)

(efficiency)
(Commitment)

4

31



D

DECPA

climate

/

384

> JOBSAT

33



(2539)

(2539)

(2539)

39



equation

model)

5
5
, ORGADM
, COLGUE
JOBVAR
, METEXPEC
CLIMATE

JOBINV

40

( )

(multilevel  structural

CLIMAT

PRCHARI

\ =

JOBSAT
BACKGR . JOBCHA
- PRCHAR
- JOBQUA
. REACT ,

SEX , SCHYEAR
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(direct effect) (Muthen Kaplan Elliott,
1997)
2 ( 6 7)
(JOBSAT),
(JOBQUA), (JOBINV),
(GROWTH) (EXTRAW) (SEX)
(SCHYEAR)
( PERV), (DEVELO)
(JOEVA) ADTRAIN)
(OTRAIN) 4
(BANGKOK)
(TESABAN)
. SOPOCHO)
(PRIVATE) 2
( )
T 8

(intercept)



(intercept, &)

EXTRAW

JOBQUA

SEX <

SCHYEAR

A 4

GROWTH

P

JOBINV

JOBSAT

ADTRAIN

OTRAIN

BANGKOK

TESABAN

SOPOCHO

SUPERV

JOBEVA

bl

Y

DEVELO |

ﬁ

i

PRIVATE

42

(XJOBQUA
G’JOBSAT




ADTRAIN

BANGKOK

X

OTRAIN

NS

SUPERV

7

TESABAN

SOPOCHO

nSOPOCH

Vz

PRIVATE @
@ (o /@
Vo Vo o Vo Vo
EXTRAW
nEXTRAW
v
SEX \ JOBQUA

nSEX \

SCHYEAR

<

r

/

Tl JOBQUA

JOBINV

43

v

—TP|JOBSAT

wiunwd 8 Busanistiamsisunisiassafranyrzduanufiane lalunsUfimeueesng

ZHTAHAH =

2MMI yme
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2 (path
analysis) (multilevel analysis)

%2, GFI, CHl RMSEA

! (goodness of fit)
(slope)
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