11

25

3
(multilevel causal analysis) 5

Mplus 6
(multilevel causal analysis and multi - group analysis) 7
Bloom

: (Bebjamin . Bloom, 1976)

)
11 2)
50 25
21

0



(Benjamin . Bloom, 1976)
woAns s szAunazlIzanuey
Aunnings HATUENTNIINITITOU
MIZNUNY N .
i REPRGRETRIT
Maseug
A
Auanyaiud UMM HaMSIS o3
AudInfide ARG fAudandy
2.1
1.2 Noonan World
(Noonan and World, 1984 , 2534)
Y
M3 ldaa
NAUAR - 9
/ Tumsiseou - mssuiues
o Q’
A WATUONT
AMUNN
NWMITOY
MIaou y
- HaduaNs
AN .
2 A NMIGTIU
WU LAY
WANITNUNLAD
=)
RRETELIY
2.2 Noonan World
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Gagne

Brigge

(Gagne and Brigge 1979 :239)

9 v A
ATUUNITYU

(Student)

AUDNAVDILNIS oY

ANMNATOVAST)

(Home — family)

(Aptitude Variables)

AeEiuEyuMsGou

T5958u

(School)

(Support Variables)

13

Hadugns
NN

(Outcomes)

nsZAIums awg

ANINTINY

(Social)

2.3

(Process Variables)

MIABUVDIAN]

(Instruction)

Gagne and Brigge
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14 Glasman Biniaminov

(Glasman and Biniaminov, 1981 , 2542)

g v a o o

AMANHUSATUHUAIVIIU SoU

«“
- piwAsduAToUns?

- pindsduaningou

1
|
1
d‘ =) : v o d 1
Foulunelsasou . ANMUTUNUBTTZHIN
I
] a t 9 < ! a =
Awsns aldie L ! AnyMzYe 550U
£ o~ e S0 4 & -
a » I v @
AUZRUTHIS \ : fuiniSou
N {
\ 1
\ 1
\ 1
\ i
\ 1
\\ 1
Y \ |
\ \
@ \
Todedung \ :
4 :
- Qivawwesny | o\ S ST
2 ‘I\ : NAUAAVDIUNITIU |
- VisunAvesng \ !
\ :
1
I
|
1

24 Glasman Biniaminov



15 Richey
(Richey, 1986)

g luauise

511014

25 (The Richey Model)

Ach. = b,L +bX +bE +bdD +e

Ach. (Achievement)
L (Learner)
C (Content)
E (Environment)
D (Delivery)
e
bi (i =1-

25

15



1)
(capacity)

16

(type of learning task)

(demographics)
(competence) (attitude)
(mentaloperations required)
(setting)
(scope)
(presentation) (sequencing)
o / /
@
/
/
/
/
/
/
/ /

(subject matter domain)

(climate)
(strategy)
/
/
/ /
/
/



16 Gonzalez - Pienda
Gonzalez - Pienda (2002)
Y, Y
2 ' : ¥,
anniniGou
Yll YI2
X, ;
A TunAuvaau » AAHNANINT
X Mssou
ANy
Auanumia Y,
MBI
¥
Y" Yg Ym
2.6
2.6
(latent variables) 5 6
x| = X2 = X3 = 1 x4:= X5 =
X0 = 4 yl =
yl = y3 = y4 =
3 y5 = y6 = y7 =
3 y8 =
y9= y10 =
3 yl1= yl2 =

y13 =

17



2.1

Bebjamin
. Bloom
(1976)

Gagne
Brigge
(1979)

y
y

y

Noonan
World
(1984)

Glasman

(1981)

y

2.1

Richey
(1986)

Julio Antio

(2002)

18



2
(2526)
1 580
041
(2527)
617
(12 .00008) (-.06 06)
(.07 02) (.07 05)
(:32)
(-.07) (.02)
(13) (.02)
(2528)
4
550
(r = 69) (r = .68) (r = 28)
(r=48) 0
(B = 62)

(B =.39) (8 =.08) (B =.20)



(2529)

(2528)
604
6045
(.1614)
(-.0852)
1722
(.1465)
1
01
coefficient : C)
(C=.33)
(2529)
! 2
01
(r=.15)
(r=.24)

(-.0781)
1419

200

20

(.4903)

(contingency

450



(2532)

1,220

0.44

(r=53)
(r = .46)

(2533)

367

(2534)

644

1

21

35
01
(2532)
4
649 (r=59)
(r=51) (r=47)
(r= .45) (r=.31)
(r=.21) 1 (r=".17)
01
6 252
(.13) (.15) (-12)
3
6
2533



.05

05
(2534)
1 2 2533
1,410
(r=.32)
(r= 32 (r=.48)
(r=.20)
(r=.35)
(r="16)
05
(2536)
10
5
2533 131
(.16) (-.09)
(.17) (.54) (:21) (.40)

(r=.36)

(r=.32)

(:28)

38.02
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(2543)
LISREL
197 .. 2525 - 2541
162 288
85 188 15
(.376)
(318) (303) 27
PadudnuninS oy 37p l
A8 wadugniNens
Toivauny /= > Seuimasiaenans
q 318

faseanulsasou
2.7

(2538)

1 0

6 381 6
2538
(0.1983)
(0.0532) (-0.0437) (0.0295)
(0.0252)
(0.5893) (0.156) (0.0252)



(2539) :
Glass
" .2527-2536 226 133
87
(.367) (.362) (314)
(311)
(2535)
3
2.8
I v
asasneudung
. asmlszneuduiiniSou
TEAUMIANKIAG R 7
0 i s wanauararu e
osmdsznoudiuanm [ .,
X IAdAAAT
wadounlsaiou ;
sgaumisainisaou 4 v < -
Y lsasou usmﬂﬂr’lﬁuqﬁ' ! HATURNEN1INISISOU
adinmani
$ AUNIMNITAOU L] i
T < ANuIRUTIUNN s
anudludimidnms - 7 S ; :_
S pamlsznoudmanin AUARTAAT
VBIGUTHIS
ARDLN Y P .
_:t swidthlnasos
|

N I
1 szaumsinngilnaios

!

| v o -,
;l anuduiusmolunsouns

v

»l

msduaduuealnnsed [L‘E :

B

2.8

24



(2533)
6 1,160
116 1,160
(0.34) (0.32)
(0.22) (0.11) (0.07)

MIANLIN0 AUANYUY
flnasos vouinGou

HaguNEN Mo

anulala

»
Yownlnaio

AfiAmIAAT

AUMUATTEYUMIAOU

AvinA AT

2.9

(2547)
'3 3 334

2.10

25

1
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TIUENN

195HYND
Qf
ARdUNTIN N

MsANEIVEY i
) MsiGouAY
flnases

1WANAADIN

ﬂiﬁﬂﬁ"'dﬂ; WAUINITIN

AdAMAA3

o
szanmsal

NMIAaUUDINg

nsfinyIvedng

2.10

. (2545)

(TIMSS - R) 6,802 181 181

01

01 I

467
(487 ) 27

26



27

Endsley (1984)

9
Schieffele Csikszentmihalyi  (1995)
1 2
2 108
(course level) 0.01 (r=.32,r= .34
(course level)
0.05 (r=.28)
Hagedom, Siadat (1999)
1
(The National Center on Postsecondary Learning
and Assessment NCTLA) 1 23 16
(r = (Remedial), nr = (Non Remedial))
(r=-.0073, nr=.0033) (r=-1536, nr=-.1785%) (r=.0158, nr =.0188*)
(r = .0384, nr = 0427%) (r=.2597* nr=.2861%)
(r=.0005,nr = -.0018) (r=.0050, nr = -.0020)
(r=-.0091, nr=.62) (r=-.0012, nr=,00438)

(i-=.1100*, nr=. 1100%) (= -.0023, nr=-0023) 211
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atiARIaAT

sUuyumsiso

211

Baker (2001)

(TIMSS) 78 4l

nsaou

(Shadow education)

3 1994 - 1995



Dieter, Schonwetter

(-022)

Antonio, Pienda

(r=.71)

(2002)

(.094)
(.326%)
(:273%)
(2002)

12-18 261

(r=.47%)
(r=,54)

285

(-.019)

2

(-0.213%)
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34

3
(International Association for the Evaluation of Education Achievement IEA) .. 2510
IEA
2511 1 (The First
International Science Study FISS) .. 2521
2 (The Second International Mathematics Study SIMS)
2524 2 (The
Second International Science Study SIMS) .. 2535 IEA
3 (The Third International Mathematics and Science Study
TIMSS) 3 ' (The Third International
Mathematics and Science Study Repeat TIMSS-R) .. 2542
( ) IEA
5 2.12
msnsmIasanisonazilsaiiuna
AAMITAS Jrndinmaaias IMonIans sz Snenany
wnnaveaszmaing wa. 2510
SIMS 2521-2528 FISS 2511-2514 I
us. .2, 24 sznn us. 402,03, 0.5 |
us. 1.5, 24 szima o 21kszne J

SISS  2525-2532

us. 0.3, 24 Usund

adiamans iz Inoman; us. 1.6, 24 szme

TIMSS 2535-2538
us. 13-4, 26 Uszna

us. w.1-2, 39 sz

TIMSS — R 2541-2543

us. i, 2,38 sz

2.12 ! IEA



3(TIMSS)

.. 2535

1JQ 0 §@d%d

3 (TIMSS)

.. 2535

35
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36

3 (TIMSS -R)

3 (TIMSS - R) -,
3
2
0738 1 150 1
150 150 150
2 581 |
(TIMSS-R) : )
3

TIMSS - R 8
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12
1 1 1 *
309 A-Z
8
2 162
5 35 21
61 21 24
(p) (r 27
2 146
6 20 22 39
13 40 12
1 150 1 300
150 1
!
18 -5 2542 19
IEA
5 (10%

(National Research
Coordinator ~ NRC) IEA



14 )
IEA

. 242

01

01

38

20%
DEM

3 (TIMSS -R)

(U}

Ui}



467 (487 )
27 38
( )
5 ()
2
2538 (TIMSS)
2542 (TIMSS-R) 516 467
( 49 ) 2 4
(TIMSS-R) IEA
286 (International Institute for Management

Development IMD)
38 49
( . 2545)
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4 (multilevel causal analysis)
2
(2532)
L
2
/
3,
1
( | 2535) 4
L
(time

series data)
2.
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Cly = CTpupil + (Xclass + Eschool

CTy y
CT'pupil
CTclass
(Xschool
4 (1)
(Anova) (Expected mean square)!
(random effect model) (mixed effect model)
(2) (maximum likelihood estimation) (3)

(Minimum ~ Norm  Quardratic Unbiases
Estimation :MINQUE) (4)

3.
y o= (y.-y )

tyl (y..- y.) y.1

4 1 1

1

(analysis of variance componant estimation) (Ordinary
least square single equation approach) (Ordinary least
square separate equation approach) (Maximum likelihood)

(bayesian estimation)
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(Ordinary least square separate equation approach) slope as outcome
: (Bill-stein; Lin Capell 1978, ,
2542) |
) (x)
(x) y X
(error term)
(random)
X
(macro level)
( , 2542,
, 2339)
(Ordinary
least square separate equation approach) Bryk Raudenbush HLM

(Hierarchical Linear Model)
(Bayesian estimation)
(Mixed model Anova)
(Regression  with  random  coefficients)
(Covariance component model) (Kanjanawasee, 1989 , 2539)
emprical bayes
( , 2535)



L (micro level within - school analysis)
2
11 (Null' model)
1 (within - unit model)
gj = bm + ey

(betw'een - unit model)

boi T+ u(
)
bG Y o (Fixed effect)
e, (D (random effect)
e, u~N(0,(T))
ba
(fixed
effect) (randon effect) t - test (fixed effect) (HO:Y 00= 0)
0 (intercept) y0 X 2 test
(random effect) (HO var(b ()
= 0, HO:var(u @ = 0) 0 b
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1.2 (Simple model)
(micro level) b b1

(within unit model)

Ui = e+ w0g) * e

(between unit model)

boi “ y 00 + UL

b, = y 0+ U.0
yl
bd y @ y D (Fixed effect)
el @ (random effect)
e, - N(0, CT)) t —test (fixed effect) (HO:Y @
= 0, HO:y 10=0) (- test (random effect)(HO: var(b @) = O, HO:var(u @ = 0)
2. (macro level between - school analysis)

(hypothetical model)

(within - unit model)

yJ = bo + bIx )+ b /x3)+m+ e|
(between unit model)
boi = YOO + y, iz 0)+ Y (ZJ ..+

bu = y10+ Y, (Z )+ y,[z2)) + eeet A

b =yw+ty,(z 0+ ykKz2)+..+ 1 .
t- test (fixed effect) y] - test
(random effect) (simple model)
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(2539)
SPSS/PC (multilevel

causal analysis)

Z1j

T 7~
7 i =7
- ] 77
i Z

Causal Macro Model

b
-~
5
7
7/
e
e
4
. 7
X2 <

SLOPE
Causal Micro Model
2.13
Yij j
X1j 1 (Causal Micro Model)
j
X2j 2 (Causal Micro Model)
j
Zlj 1 (Causal Macro Modelé
Z2] 2 (Causal Macro Model) i
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2 (Causal Micro
Model) (Causal Macro Model) (2539)
L (simple  model)
PYijXi
Xiij l
Yij

ey ® PyijX

2.14 Causal Micro Model : 3
1 "B Yij
2 X2ij

(Causal Micro Model)

Yij
X ] X2]
Xj X2]
1 (fixed effect) (X1j ,X2i])
(intercept) (Y]) (Yi])
(t- test)
(X1}, X2j) (intercept) 1

(Yij)
X2i



47

Xl ( 2)
Yij
2. (random effect) (intercept)
(vary) 11 - (%
/\2)
( )
3. (testing of goodness of fit)
(random - coefficient regression model)
(Null hypothesis:HQ)
(X2 - test)
(observed
con-elation matrix)
(Specht, 1975 Pedhazur, 1982) X = ftest
HO
R2 (coefficient of determination)
(2535)
R2=G,2
R2 =
G = (within-unit variance) Null Model
Simple Model

(within - unit variance)



log @

natural logarithm

Zyj

= -(N-d)log @

(Causal macro model)

Hypothesis Model

l

INTERCEPT

|

|

store @

!

®

UNUAIWA 2,15 1Ead Causal Macro Model



L
(intercept)
3. SPSS/PC+
(intercept) "
Zlj 22j
hypothesis ~ model
SPSSIPC
SPSSIPC r2
(2535)
R2=T,-T2

R2

T2

SPSS/PC

parameter variance

parameter variance

49

(slope)

22)

Simple Model
Hypothetical Model
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5 Mplus

(Multilevel Causal Analysis with Mplus)

Mplus Muthen (2003) (latent
variables) (categorical latent variables)!!
(continuous latent variables) Mplus
(Latent Class) (Path Analysis) (Multilevel
modeling) (Linear regression with multivariate
outcomes) (General structural equation modeling)
(Growth Modeling) (Factor Analysis)
Mplus 2 (Two-Level
Modeling)
Mplus 2
(longitudinal data) (repeated measure) 3
(three level) Mplus 3

(A Two-Level Path Analysis Model)
(A Two-Level Structural Equation Model)

(A Two-Level Multiple Group Structural Equation Model)

2 (A Two-Level Path Analysis Model) 3
Mplus
Mplus
2 2 Mplus
2 (level 2) (intercept) 1

(level 1) (slope)
(longitudinal data) (repeated measure) 3 (three |€V€|)

2 Mplus 2
(individual level) (cluster level) Mplus

211



(between level)

AMOS
PLSPATH

Mplus

ol

X1 > Y1
\ Between
Y2
X2
X1 Y1 _—
Within
Y2
—
X2
2.16 Mplus
Mplus
(within level)
Mplus
Darmawan (2001)
(Multilevel Path Modeling Using Mplus 2.01)
PLSPATH
Mplus
AMOS Mplus
PLSPATH
AMOS LISREL
AMOS
RMSEA

AMOS

fuction
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(2545) Mplus
Mplus
Mplus
Keeves and Cheung (1990)
(Multilevel Path Modeling Using Mplus 2.01)

PLSPATH AMOS
Mplus 5
(aggregation data) (lower level)
(higher  level)
(disaggregation data) 1 1 (lower level)

(higher level)
(lower level)
(higher level)
(higher level)

(lower level)
2
(multilevel path analysis”
(multi - level path analysis model) Mplus Muthen (2003)
2 (between group) (within group)
(between

group) (within group)

U= VB+Abo -blFaB e

Zb-Anl-bb> 8(1-bh 'A&0 B

Zw =Aw(-Bw' fw(I-Buy 'A w0 W



Mplus
2 (level 2 orwithin level) Zc=(c=123, ..,C)
within level) — (Yci X ci) i c
WAL 'V¥ze~s 0"
| * * |
Vei = e vie #viep = C el
Xci v*Xxe V*XCi
E(Vci) = E(v¥c) + 0 = ]1,
' 0
V(Vci) = V(V*c) +v(v¥ci) =1 B+ 0 s
r
Bzz “Byx.z
/\'/\B ) /\B ) N
2 (level 2) RN
vic =VB+ VB B+8Eg
s = OCB+ Pb B+ ¢ e
L(level 1)
v¥yci
AVRKCIA, Aw Wit S W, e
.~ Pw Wi+ Cwel’
(), (T) () (mean)
(covariance) Vi
D 2 1 2 (Muthen, 1990)

53

1(level lor
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Vs pu 0
r . ~\
SSpz  Si'Byz
N SMByx,z + AByx.yx?,
1 0
I w, (balanced data)
1 X [ XrB( B+ (V-ALV-))]1+( -C) L rrl 1)
* 1
8 ()
(within level)
(between level)
(unbalanced = data)
Mplus MUML f (%2
Mplus (?)
(robust standard eiTors)
2
y
C
SB=(C-1)" ync(Yc-YXYc-Yy, ©
c—1
C ne
= (n-cylyz | (Ye-YXY-Y) e 0
-1 C-1
ne C c-1 () ()
C-1
E(Sb)= Z v+ =



5

19 (Searle, Casella, McCullong, 1992 Muthen, 2003)
=[ 2- X nXx][n(C-I]'1 ()
14
Hw= w, 2 XB 8
1> = (8-Sw/
(Intraclass correlation) yj; P
2
Pj S () ©
(test of model fit)
Hu and Bentler (1999) : (good model)
TL1 >.95, CFI >.95 RMSEAc.06, SRMR < .08 Yu and Muthen (2001)
SRMR .08 ( < 250) Yu and Muthen
(2001) WRMR<-90 (continuous)
(categorical outcomes)
(Chi-square statistics)
(Standardized Root Mean Square
Residual. SRMR) 1 (Between Level) (Within Level)
.08

(Tucker - Lewis Index, TLI)

(The comparative index, CFl) 95 1



Mplus
Johnsrud (2002)
1,511
(RMSEA) 049 (X2 =216.76,
(pi) = .000, (p2) = .015
con-elation, ICC) Mplus ICC
.05 (Rosser and Jonhsrud, 2003)
ICC 15, .13, .10, .09, .07
Rosser (2001)
865 22
(X2 = 860.039, (df) = 87, (p) =
(X2
073 0.9 0.93 0.9
(Intraclass correlation, 1CC)
Mplus 07 171 I1cc

05 (Rosser and Jonhsrud, 2003)

ICC 159, 157, .128, .099, .092, .091 068

56

(df) = 54,

(Intraclass

ICC

01

.0000

(within level)

ICC

ICC



57

(multilevel causal analysis and multi - group analysis)

6,1
(McArdle and Hamagami, 1996 ,
2542) 5
(variance  component model = VC) (random
coefficient model = RC) (logit model) (growth model)
(factor model)
5 ' 1)MC -VC Model 2) ML - RC Model 3) ML - Logit Model 4) ML-
Growth Model 5) ML - Factor Model
(multi - sample or multi - group analysis)
2 LISREL
( , 2543; , 2545)
(Bollen, 1989; Joreskog
and Sorbom, 1989 , 2540) 2

2 (invariance)
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LISRF.L (Joreskog and Sorbom ,1989; , 2542)

(mutually  exclusive)

Mplus (invariance across groups)
(X 2test)
6.2
Mplus
(multi - sample or multi - group analysis) Mplus
2 (model form)

(parameter values)

(fixed) (free)

(constsrained)

(model form)
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HO= Model form(1) = Model form(2) = Model form (3)

Model form (l)
Model form(2)
() Model Form (3)

2

(multilevel path analysis) Mplus version 2.13

HO= Model form(a) = Model form(b) = Model form (c) = Model form (d) = Model form(f)

Model form(a)
Model form(b)
Model form(c)
Model form(d)
Model form(f)

2

(multilevel path analysis) Mplus version 2.13



(2542)

1,066

(2545)

1,241 4

(Phantom Variables)

79
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(2540)

2
2,938
5-10 5
(GA)
(TE)
(2543)
2-4 2543 428
(2545)
4
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1,609
334
(LX, LY)
(GA)
(LX, LY)
(PH)
(PS)
(TD)
4
4
4



1,025

(2540)

10,168

(2547)

3 334

LX, LY LA '

LX, LY, GA, BE PS
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6 (539 & ! BT &3 | (25%) (2539)
8. Hegechm et dl. 11909) Gasmen (1981) Plench (2002) (5539
Mplus
Mplus
2
yl = (12)
y2 = 1) y3 = (5) y4= G) yo= (5
yb = (11) y7 = (4) y8 = (4) y9 =
() X1= (4) x2 =
(4) X3 = (5)
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(within level)

Mplus 4
3 (TIMSS-R)
2542
(ACHIEVE)
(ATTITU) (INTEREST) (ECONO)
(EDUPAR)

E y ATTITU
§ EDUPAR 11)
5 SORNY
§ (4) M ACHIEVE
é ECONO (5)
i INTEREST seaulsaSou

qana ': (between level)

AuMA

A : y ATTITU
i EDUPAR 11)
i 4) )A)\‘/v ACHIEVE
i ECONO (5)
§ INTEREST
E sEAUNNIGON

2.18
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