2.1
2.2
2.3

( =3687)
( =129)
(=16

(Descriptive Research)
3

15
6
6
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32

(CFA) (QPS score)
32

¥ Mean Max Min Range Skew Kur
(1) IND1 3 2.32 0.50 3 1 2 0.39 -0.99
(2) IND2 3 2.63 0.51 3 1 2 090 -0.43
(3) IND3 3 2.31 0.49 3 1 2 0.44 -0.92
(4) IND4 3 2.42 0.56 3 1 2 -0.30 -0.85
(5) IND5 3 2.25 0.53 3 1 2 0.16 -0.35
(6) IND6 3 2.24 0.49 3 1 2 0.46 -0.22
(7) IND7 3 2.34 0.53 3 1 2 0.09 -0.86
(8) IND8 3 2.41 0.62 3 1 2 054 -0.62
(9) IND9 3 2.32 0.52 3 1 2 0.19 -0.79
(10) IND10 3 2.45 0.55 3 1 2 -0.29 -0.96
(11) IND11 3 2.58 0.64 3 1 2 -1.24 0.38
(12) IND12 4 2.84 0.83 4 0.20 3.80 052 -0.44
(13) IND13 3 2.29 0.54 3 1 2 0.09 -0.56
(14) IND14** 1
(15) IND15 3 2.56 0.58 3 1 2 2089 -0.21
(16) IND16 3 2.70 0.50 3 1 2 -1.28 0.54
(17) IND17 3 2.59 0.54 3 1 2 085 -0.39
(18) IND18 3 2.45 0.53 3 1 2 015 -1.21
(19) IND19 3 2.53 0.55 3 1 2 -0.57 -0.78
(20) IND20 3 2.39 0.53 3 1 2 0.06 -1.12
(21) IND21 3 2.44 0.57 3 1 2 -0.40 -0.76
¥ IND14 (Binary variable) (0,1)

14 (IND14)

(Body Mass Index: BMI)
/ 2,392 (64.9%)
1,294 (35.1%)



2
21 ( =3,687) 15
1
"0
211 (=3,687)
33
()
L
1,884
1,803
2.
10 5
11 678
12 2,613
13 311
14 36
44
3 (.1-5)
1.49 283
1.50-1.99 315
2.00-2.49 509
2.50-2.99 752
3.00-3.49 858
3.50 970
33
48.9 % )
1.5 2.50 (69.97 %)

12

33-36

13.81
20.39
23.27

26.31

(51 %
(70.9 %)

116



117

34
Mean Max Min Range Skew Kur
7 3.72 2.00 7 1 6 0.45 1.29
3 2.16 0.68 3 1 2 0.37 1.56
3 1.96 0.60 3 1 2 0.10 1.39
3 2.22 0.48 3 1 2 0.49 0.60
34 3.72
7 2.16
3.00 1.96 3.00
2.22 3.00
34 (Normal curve)
-05  +05
212 ' (=368
35 /
(0 (%)
1.
4 38 1.0
4 656 17.8
6 694 18.8
3 567 15.4
6 702 19.0
257 7.0
429 11.6
60 1.6
8 0.2



10,000
10,000-19,999
20,000-29,999
30,000-39,999
40,000-49,999
50,000-59,999
60,000-69,999
70,000-79,999
80,000-89,999
90,000-99,999

100,000-199,999

L4 (214 %)
(68.9 %)
(33.3 %)

() (%)
31 0.8
790 21.4
780 21.2
600 16.3
654 17.7
251 6.8
355 9.6
68 1.8
158 4.3
374 10.1
742 20.1
2,540 68.9
31 0.8
1,186 32.2
1,228 33.3
573 155
258 7.0
92 2.5
90 2.4
23 0.6
12 0.3
9 0.2
9 0.2
20 0.5
187 5.1
6 (19 %)

10,000-19,999

118



3.47

2.2

36

82.6

31

10

36

Mean

82.6 40.49

82.6 35.64

10 4.44

5 3.47
(=129

13.85
11.49

2.65

6

Max

78.80

78.80

10

/
Min Range Skew
21.80 56.90 0.39
16.70 62.00 0.94
0 10 0.65
1 4 -0.15
(2534) (
40.49
35.64
37-38
() (%)
3 2.3
110 85.3
7 5.4
9 7.0

119

82.6
4.44



1-5

11-15

16-20

21-25

26-30

31-35

36-40

41-45

11-15

16-20

21-25

()
37
16-20
38
38

(66.67 %)

50

26-30 (3101 %)

3.70

21

15

15

20

40

86

38

(85.3 %)

16.28

11.63
11.63

15.50

31.01

66.67

29.46

50

120
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2.3 (= 16) 6
3
39-40
39
() (%)
1
5 31.3
1 68.8
2 ()
26-30 6 37.50
31-35 5 31.25
36-40 5 31.25
3 ()
6-10 4 25
11-15 3 18.75
16-20 4 25
21-25 3 18.75
26-30 1 6.25
31-35 1 6.25
39 (68.8 %)
6-10 2630 (3750 %)
16-20  (25%)
40
Mean M ax M in Range  Skew Kur
30 25.30 3.65 30 13.30 16.7 244  8.24
* 5 4.37 0.41 5 3.71 1.29 012 -1.25
8 4.38 1.96 8 2 6 1.03 042

* (2543)



2

40 25.30
4.37 5
4.38 8
2
(QPS  score)
(Confirmatory Factor Analysis: CFA) LISREL
( 8.53) (QPS score)
(Linear equation)
CFA (Factor scale)
1
2 Bartlett's test of sphericity
Kaiser-Meyer-Olkin Measures of Sampling Adequacy (MSA) Bartlett's test of
sphericity (Correlation matrix)
(Identity matrix) (%2 < 0.00) MSA
MSA 0.50
(Kim & Mueller - 233812 15 - (%2),
(Goodness of Fit Index: GFl),
(Adjusted Goodness of Fit Index: AGFI) (Root Mean
Square Residual: RMR) (Measurement model)
CFA
(CFA)
(QPS score) LISREL ( 8.53)
7 ( 50)
0.33-0.68 Bartlett's test of sphericity 9708.48 (p < 0.00)

3
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MSA 0.85 l

41 17

Standard 1 Standard 2 Standard 3 Standard 4 Standard 5 Standard 6 Standard 7

Standard 1 1.00
Standard 2 0.61* 1.00
Standard 3 0.56** 0.64** 1.00
Standard 4 0.15 -0.61 0.01 1.00
Standard 5 0.42** 0.43** 0.52%* 0.01 1.00
Standard 6 0.33** 0.40** 0.42%* 0.01 0.54** 1.00
Standard 7 0.44** 0.50** 0.51* 0.02 0.68** 0.57** 1.00
“P<oot
42 (CFA) 1-7
Factor loading SE t R2 Factorscore coefficient
1 0.67** 0.02 38.06 0.45 0.15
2 0.77** 0.02 42.49 0.59 0.27
3 0.84% 0.02 47.63 0.70 0.44
4 0.01** 0.02 0.77 0.00 0.01
5 0.61* 0.02 35.67 0.37 0.10
6 0.51** 0.02 25.17 0.26 0.04
7 0.65%* 0.02 35.45 0.43 0.13
»p < (.01

(CFA)
- (X2
009 ( - 0.99) (df) 2, GFI = 100, AGFI - 100  RMR =0



0.84

coefficient)
equation)

Quality of
Primary

School
Students

42

Standard 1

Standard 2

Standard 3

Standard 4

Standard 5

Standard 6

124

-Mo1

-0.02

Standard 7

I O

(Linear combination)

(Factor loading)

0.01-

(Factor score

(Linear

QPS score — 0.15 (ZSANDIRI)+0.27 (ZIADRD) + 0.44 (ZSADRY + 0.01 (Z IR +

7

LISREL (
(Factor loading)

0.10 (Z3M0) + 0.04 (Z SIADRG) + 0.13 (ZIAR)

(QPS score)

8.53)

(Composite score)
(CFA)
(Full' model)



Quality of
Primary
School

Students

0.67

STANDARD 1

0.84 STANDARD 3
— -

0.02 STANDARD 4
— = =

0.61
—

STANDARD 5

0.51

i.
STANDARD 7

(Full model)

0.6
W
0.5::

0.69

; STANDARD 6 1.00
—

0.68

0.73

0.63

IND1

IND2

IND3

IND4

INDS

IND6

IND7

IND8

IND9

IND10

IND11

IND12

IND13

IND14

IND15

IND16

IND17

IND18

IND19

IND20

IND21

(Factor loading)

125
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3
Rashash
et al. (2004) ' (Fixed
effect) (Random effect)
3
L (Empty three-level model)
2.
(Three-level random intercept model)
3.
(Three-level models with random slopes)
1 (Empty three-level model)
(Empty three-level model)
(QPS score)
43
43 " "
(0) (1)
N 1,884 1,803 3,687
Mean -0.0590 0.0605 -0.00054

0.950 0.888 0.920
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43 (QPS score)
0.00054 0.920

7601
570+ .

380+

{
190
0 im] 4 i A |

-59 -44 -30 -15 00 15 3.0

Amount of students
(n=3,687)

QPS score

8 (QPS score)

8 (QPS
score) (Normal curve) QPS
score

(Hierarchical
linear model) 3
@ )
Level 3 school school

Level 2 CIK)om classroom  classroom

Level 1 students  students students



(Goldstein, 1995, 2003)

( ) (
(Residual)
1 (e])
3 (vek)

effects model)
Y = R+ Bk
k=P Mk

\tk ~N (0, @ W)
bok- N0, ¢ )
elk - N0, 6 2)

Kk

128

(Random effects Multilevel model)

(Group effects)

(Empty three-level model)
(Rashash et al., 2004)

(Random

(Classroom random effects) vk

(School random effects)

(Normal distribution)
(Random variables)

G20 GA
& vk 0 ‘

(Variance components model)’

(Residual variance)

Bryk (2002)

Opdenakker & Van Damme (1997

(Fully unconditional model) Raudenbush &
(Empty three-level model)

Snijders & Bosker, 1999)



44

Fixed effect

Intercept
Overall mean of QPS score, vooo

Random effect
Schools (Level-3) variance:

rr2vo = Var(Vook)

Classrooms (Level-2) variance;
a20= Var(Uojk)

Students (Level-1) variance:

cr2e = Vvar(e,jk

Variance decomposition
(Percentage by level)
Level 3

Level 2

Level 1

*a =005

MLwiN
44

(Between-school variance)

(Empty three-level model)
Coefficient
-0.011

Variance component

0.010
0.018

0.823

1.2
21
96.7

3687

129

SE.

0.032

SE.

0.006

0.006*

0.020*

lterative Generalized Least Squares (IGLS)

(QPS score)

(Variance hetween classrooms within schools)

within - schools) 0.823

Coefficient: VPC)
0.012 (VPC
+a20+a o 2

0.010

-0.011

0.018

(Variance hetween students within classrooms

0.967

a2 =aZe/a+a200+a2\0
a2 =a20/ crze+a2uwo+a0

(Variance Partition

11a20=a2w/ a2e
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56 (Empty three-level
model) (QPS score)
(a = 0.05) 1( ) (G2 =0823; 96.7 %) 2 )
(a20=0.018; 2.1 %) 3 )
" 44 Fit 0
(Classroom random effects) (Classroom residuals)
VK (School random effects)
(School residuals) Fit
(Confidence intervals) 10 1
0.26
0.19+
013+
» 0.06-+
oL R P T o S 57 S A b = s e o
© oost
0.13%
-0.19+
-0.26 + : 4 1
1 5 S 13 17
rank

al 1 1 .Id ° o .
URUNWN 10 F23AuEesiud iU School residuals

1 emneail
o
B ';f HrT

il Classroom residuals

10 1 Caterpillar plot
(Confidence intervals) 1
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2.
(Three-level random intercept model)
(Three-level random intercept
model)
(QPS  score)
43 (QPS score)
0.1195
Normal
distribution test (Test statistic) 3.94 (p<0.001)
QPS score
Ordinary Least Squares (OLS)
(ANOVA)
(QPS score) (

) 45



QPS score
STUAGE
STUEXPEC
OPINION

STUDYBEH
MOTIVATE
GPAX
FATHED
MOTHED
LIVEWITH
FAMINC
FATHIOB
MOTHJOB
STUSUP
PAREXPEC
TEACHED
TEACHYR
TEACHHR
TEACHING
CENVIROM
CSIZE
STRATIO
ADMINED
GOVYR
ADMINYR
LEADER
SUPERVISE

QPS score

1.00
0.02
0.18**
0.60%*
0.59**
0.46*
0.01
001
-0.02
-0.02
001
-0.02
0.00
0.41%*
0.34+
-0.02
0.03
0.16*
0.11*
0.08
0.11*
-0.18
-0.08

-0.07
0.09

001
-0.14

STUEXPEC

1.00
0.07

0.14%

0.15%* 05 053

0.01

0.03

0.00

001

0.02

0.00

0.02
0.10%
0.11%*
0.00

-0.06
0.01

0.03
0.2
0.00

-0.29
-0.28

-0.27
-0.04

-0.38
0.07

OPINION

1.00
0.69**

0.04
001
003
0.4
001
0.06
001
052
051
0.05
0.06
0.0
01
0.00
0.2
018
0.07
0.17
0.12
012
01

STUDYBEH

1.00

0.01
-0.02
-0.04
-0.04
0.00
-0.05
0.00

-0.09
-0.06
-0.08
0.17
0.06
0.03
0.2
-0.26

021
-0.08

-0.25
-0.08

MOTIVATE

1.00

-0.06
-0.02
-0.03
-0.03

0.01

-0.05
-0.01
0.40%* 032+
0.39%* 0.40%*
-0.06
-0.04
012

0.14
0.09
0.16

-0.23
-0.16

0.21

0.01

-0.18
-0.07

GPAX

1.00
0.02
0.01
0.01
001
0.04*
0.03
-0.02
-0.02
0.19%
0.19*
-0.14
0.05
0.06
011
041
-0.03
-0.33
-0.28

-0.16
-0.10

45

LL

1.00
0.21%*

MOTHED

1.00

LIVEWITH

0.03 007 1.00

0.15%* 015 0.04*

FAMINC

1.00

FATHJOB

0449 011 017 0.14** 1.00

003 023 0.05** 014 0.03*
-0.02

0.06** 0.05**

0.04*
0.00
0.02
0.01
0.18*
0.02
-0.06
0.46
0.12
Q.11
031
0.07
-046

-0.01
0.19*
-0.08
0.13
0.01
0.00
-0.09
021
0.2

0.05
0.12

0.08
-0.48

0.00
0.15
0.14
0.00

0.01
0.01
.11
-0.04
031

-0.06

0.14
0.04

-0.25

MOTHJOB
STUSUP

1.00

0.03  0.06** 0.04* 1.00
001 041*

0.01
0.04

-0.05
-0.16

0.03

-0.05

0.08

-0.18
-0.19

0.13
0.06
0.04
0.07

0.01

-0.04

0.09
0.03
0.15
0.03

-0.08

0.14

-0.14

-0.28
-0.14

0.05

001

0.09

-0.09

0.13

-0.07
-0.02
-0.24

0.00

-0.02

0.18
0.17
0.06

0.2

0.03

-0.09
-0.18

0.15
0.14
011

041

0.37
041
0.61
0.45
04

(QPS score)

PAREXPEC
TEACHED

1.00
013
013
-0.16
0.14
0.08
0.19*
-0.37
0.14

0.12
0.32
0.03
-0.25

1.00

-0.01

0.13
0.01

-0.14

0.03
0.06
0.00
0.33
041

0.07
0.32

TEACHYR

1.00
-0.07
0.07
-0.06
0.08
0.22
0.03
0.08
0.23
0.29
0.18

TEACHHR

1.00
-0.06
0.05
-0.30
031
-0.33

0.2

-0.16
-0.53

0.09

o = &5
R 5 &5 8 5 5
H 8 85 2 3 2 4 3
1.00

034 1.00

014 -0.09 1.00

0.00 019021 1.00

-0.05 -0.01 -0.47 -0.20 1.00

-0.23 -0.01 -0.47 -0.20 1.00* 1.00

-0.20 -0.01 -0.47 -0.20 1.00* 1.00* 1.00
-0.35 -0.01 -0.47 -0.20 1.00* 1.00* 1.00* 1.00

045 001 027 0.08* -051 -051 051 051 1.00
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45 ' r
(QPS score)

9
6 (a = 0.01)
( =0.18) ( = 0.60)
(r = 0.59) (= 0.46)
(r = 0.41) (=
0.34) (a =005 3
(r=10.16) ( =0.11) (r=0.11)
(Three-level random intercept model)
(QPS score) ( 2) (
3) ( 3)
46
46 (Three-level  random
intercept model)
Fixed effect Coefficient SE.
Intercept
Overall mean of QPS score, Yoo -2.111 0.303
Slope
Level 1.
GIRL -0.013 0.020
STUEXPECT 0.229* 0.008
OPINION 0.214* 0.031
STUBEH 0.219* 0.035
MOTIVATE 0.093* 0.028
STUSUP 0.018* 0.005

PAREXPECT -0.011 0.014
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Fixed effect Coefficient SE.
Level 2:
TEACHYR 0.002 0.001
CENVIROM -0.004 0.028
Level 3:
GOVYR -0.015 0.006
LEADER 0.142 0.066
Random effect Variance component SE.
Schools (Level-3) variance:
a 0= Var (Vook) 0.007 0.003
Classrooms (Level-2) variance:
cr2 0= Var(udk) 0.000 0.000
Students (Level-1) variance:
(12 = Var fijjk) 0.346 0.008*
Coefficient of determination**
R level 3 0449
R level 2 0721
R fevel 1 0585
N 3687

*a =005

R2 Snijders & Bosker (1999, pp. 102-103)

46
(a 20,a 20,
G %) 0.010  0.007,  0.018 0000 0823  0.346

( 1)
5 (a = 0.05)
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(Three-level models with random slopes)

(Three-level models

with random slopes) ( i\
( 46) ( /)
4
( 2)
4 (2
2

GIRL 0.042 (0.021)

STUEXPECT 0.005 (0.001)

OPINION 0.059 (0.012)*

STUBEH 0.062 (0.014)*

MOTIVATE 0.137 (0.031)*

STUSUP 0.005 (0.001)

PAREXPECT 0.076 (0.014)*

*a =005 SE

47 4
(a =0.05) ‘

48
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48 (Three-level models
with random slopes)

(1) Random slope model for OPINION

Fixed effect Coefficient S.E.
Intercept

Overall mean of QPS score, Y000 -2.025 0.092
Slope

OPINION 0.942* 0.029
Random effect Variance component S.E.

Schools (Level-3) variance:

a 20 = Var(vook) 0.065 0.024

Classrooms (Level-2) variance:

<72.0=Var (u0k) 0.296 0.061*
a2l=Var( 5 0.059 0.012*
a Wi= Cov(uQk 1k INLRR 0.027*

Students (Level-1) variance:

(J2e = Var(eijk) 0.457 0.011*

(2) Random slope model forSTUBEH

Fixed effect Coefficient S.E.
Intercept

Overall mean of QPS score, Y000 -2.155 0.093
Slope

STUBEH 1.066* 0.041
STUBEHX TEACHED 0.008 0.008
Random effect Variance component S.E.

Schools (Level-3) variance:

a 2\0 = Var (Vook) 0.067 0.024
Classrooms (Level-2) variance:

(72 0= Var(Uojk) 0.328 0.069*
(J211l= Var( Ik 0.061 0.014+
(TWI= Cov(ulk -k "0.143 0.031*

Students (Level-1) variance:

026 = Var(eik 0.466 0.011*



8( )

(3) Random slope model for MOTIVATE

Fixed effect
Intercept
Overall mean of QPS score, Y000

Slope
MOTIVATE

MOTIVATE X TEACHHR
Random effect
Schools (Level-3) variance:

0 = Var(Vook)
Classrooms (Level-2) variance:
(72 0= Var (uk)
a2l=Var( Ik
rruot = Cov(ulk UK
Students (Level-1) variance:

a26=Var (e

(4) Random slope model for PAREXPECT

Fixed effect
Intercept
Overall mean of QPS score, Y000

Slope
PAREXPECT

PAREXPECT X TEACHHR
Random effect
Schools (Level-3) variance:
a 2vo = Var(vook)
Classrooms (Level-2) variance:
a 20= Var(Uojk)
a2l=Var( 4k
a ot = Cov(Uojk, 1jk)
Students (Level-1) variance:
a2 = Var (eijk

*a =005

Coefficient

-2.005

1.095*
-0.010

Variance component

0.027

Uanla2z0)
0.135

-0.310

0.610

Coefficient

-1.245

0.419
-0.003

Variance component

0.021

0.945

0.074

-0.264

0.666

0.110

0.090

0.004

0.011

0.161*

0.030*

0.070*

0.015¢*

0.111

0.0610

0.003

0.009

0.171*

0.013*

0.048

0.016*

137



AT 48
(Three-level model with random slopes)

0.05)

intercept and random slope models)

49
random slope models)

Fixed effect

Intercept

Overall mean of QPS score, Yoo
e

STUEXPECT

OPINION

STUBEH

MOTIVATE

STUSUP
PAREXPECT

TEACHYR
CENVIROM

GOVYR
LEADER

STUEXPECT x CSIZE
STUBEH X TEACHED
MOTIVATE X TEACHHR
PAREXPECT X TEACHHR

138

(Three-level random intercept model)

(Three-level model with random slopes)

49

Coefficient

-1.914

0.003
0.265*
0.243*
0.243*
0.189*
0.019*
-0.030
0.002
0.014
-0.010
0.029
-0.002
-0.002
-0.005
0.003

(Random

(Random intercept and

SE.
0221

0.019
0.039
0.029
0.043
0.194
0.004
0.121
0.001
0.025
0.004
0.046
0.001
0.007
0.010
0.006



Random effect

Schools (Level-3) variance:

G v0= Var(vook)

Classrooms (Level-2) variance:

a 20=Var(uojk)

22- Var( 2
(T204= Var ( 4k)
rr2 5- Var (ubKk
G207= Var( 7k

Students (Level-1) variance:

“e=Var(eik

*a=00

50

50

Fixed effect

Intercept

Overall mean of QPS score, Po
Slope

GIRL

STUEXPECT

OPINION

STUBEH

MOTIVATE

STUSUP

PAREXPECT

Variance component

0.294

3687

Coefficient

0.280*
0.220*
0.113*

0.017*

0.001

0.103*

0.002*

0.011¢

0.018

0.004

0.008*

3
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Random effect Variance component S.E.
Schools (Level-3) variance:

re VO = Var (vok) 0.011 0.005
Classrooms (Level-2) variance:

rrilo = Var (Uojk) 0.000 0.000

Students (Level-1) variance:

(7 e =Var(@ijk) 0.346 0.008*
N 3687
*a =005
50
5
(a = 0.05)
( 1)
Yijk = Pot+ X fW + K +V eik
yik = (-1.973)+ (-0.014) (GIRLZK + 0.240* (STUEXPECTAK + 0.280* (OPINION3) +

0.220* (STUBEH4K) + 0.113* (MOTIVATESK + 0.017* (STUSUPEK) +
(0.015) (PAREXPECTIH + (vk+ jk+ e}

| ( D] ( 2)
k ( 3) yik
(QPS score) (Fixed part)
7 (0+zp”hj (Random part)

(vkt Je e
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4
(Coefficient of determination: R2 (Reduced
error variance) (Rasbash et al., 2004; Goldstein, 1995, 2003; Raudenbush &
Bryk, 2002; Snijders & Bosker, 1999)
3
(1
(Empty three-level model) ( 44)
(GP&Yscore) (a = 005
( 0.823; 96.7 %) ' ( 0018 21 %
(3
(Three-level random intercept model) ( 46)
5
(a = 0.05)
( 2)
(R2eel]) 0.585
(Student-level error variance: G %) 0.823 0.346
( 44 46)
R2 ( 1)

Snijders & Bosker (1999)

— 1 Ooond A Clml " %Ond
A mmy A Oenuy /\aenuy

d?2
I level 1

(R2beLl) 0.585

' (QPS'score) 585 %
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