4 -5
2548 40
4 2
(multivariate analysis of variance: MANOQVA)
3 3 (one-
way analysis of vanance with repeated measures) 3
3 4
2
(TREAT) 2
TREAT 2 1
(DAP :developmental® appropriate practices)
ACH1 1

ACH?2 2



ACH3
ACH4
ATT1

ATT2

ATT3
ATT4
PRO1
PR02
PRO3
PRO4

LEVEL

SLOPE

SLEVEL

SSLOPE

EACH2

EACH3

EACH4

EATT2

EATT3

EATT4

EPR02

B~ o N s B o

B~ W o s

65



EPRO3

EPRO4

X

SD.
CV.
Median
Mode
Range
MIN
MAX
SK

KU

p

X
Xt
i
&

AGF
RMR

LSR

(mean)
(standard deviation)
(coefficient of variation)

(minimum)

(maximum)
(skewness)
(kurtosis)

(root mean
squared residual)
(largest
standardzed residual)

66



3
of variance)
11

41

12

(range)
(kurtosis)

41.43
51.14

41

(mean)
(coefficient of variation)
(maximum)

67

(one-way analysis

42.86
58.57
30 42.86
40 51.14
10 100.00
29 41.43
41 58.57
10 100.00

(standard deviation)

(median) (mode)

(minimum) (skewness)
3
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1,2,3 4 (ACHL ,

ACH2 1ACH3 ACH4) 21.557 29.597 35.686
41.357 3.783 4.200 3.809 3401
4
32 1
1
213 4
1
213 4
1,2,3 4 -0.365, -0.409, -0.326
-0.264 -0.574 -0222 -0.722 0.201
4
4
0 1,2
3 4 17.549,
14191 | 10.764 8.224 1
2,3, 4
1,2,3 4
(ACHL 1ACH2 1ACH3  ACH4) 20.500 123.229 , 30.957
36.057 3.322 ,3.684 ,3.445 3.131
4
3,2, 1
1
2,3, 4
1
2,3, 4
1,2,3 4 -0.537 1-

0.015 1-0.906 -0.315 -0.245 1-0.506 1



3.267 1

-0.723

1,

2,

3

69

4
3
0
1,2,3 4
16.205 , 15.859 , 11.128 10.364
2,3, 4

4 (ACH1 ,ACH2 ,ACH3 ACH4)

4.2
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4.2

ACH1 ACH2  ACH3 ACH4 ACH1 ACH2 ~ AGH3  ACH4
Mean 21.557 29597 35686 41357 20500 23229 30957  36.057
SD. 3.783 4200  3.809 3401 3.322 3.684 3.445 3.737
CV. 17549 14191  10.764 8224 16205 15859 11128  10.364
Median 22500  31.000 37000  41.000 21000  23.000  31.000  37.000
Mode 23.000 32000 39.000 41000 22000  21.000 29.000  37.000
Range  16.000  18.000  15.000 17000 15000  16.000 21.000  14.000
Max 29.000  38.000 42000 48000 26000  31.000  38.000  42.000
Min 13000 20000 27.000 31000  11.000 15000  17.000  28.000

sk 0365 -0409 032 0264  -0537 0015 0906  -0.315
KU 0574 022 0722 0201 0245 0506 3267  -0.723
1.2.2
1,2,3 4 (ATT1 1
ATT2 1ATT3 ATT4) 3.693 13.681 .3.753 4.069
0.291 ,0.318 ,0.327 0.249
4
8l 2
3
211 4
3
2,1 4
1,2,3 4 -0.113 ,-0.022 10.061 0.221
-0.737,-0.108,-0.317 -0.965
4 1 2
3 4
3 0
1,2,3 4

7.880 18.639 18.713



6.110 1 3 2.1 .
4
1,2,3 4
(ATTL, ATT2 , ATT3 ATT4) 4,185  4.165 , 4.214
4.273 0.346 10.308 10.359 0.246
4
3,1 2
‘ 3
112 4
3
1,2 4
1,2,3 4 -1.054 , -0.821 1-2.448
-0.950 0.836,0.258,11.160 0.936
4
1,2,3 4
8.268,7.395,8.519 5757
3 1,2, 4

1,2,3 4 (ATTL 1ATT2 1ATT3 ATT4)
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4.3%

4.3

ATT1 ATT2  ATT3 ATT4 ; ATT1 ATT2  ATT3 ATTA
Mean 3693 3681  3.753 4.069 4185 4165 4214 4273
L 0.291 0318 0327 0.249 0.346 0.308  0.359 0.246
C.V. 7.880 8.639  8.713 6119 ! 8268 73% 8519 5757
Median | 3.700 3720 3.760 4.020 4.280 4260  4.260 4.360
Mode | 3.920 3760  3.320 4.020 4.400 4360  4.400 4.400
Range 1160 1660  1.560 0.900 1.620 1420 2.400 1.160
Max | 4280 4540 4520 4.540 4.800 4660  4.680 4.640
Min 3.120 2880 2960 3.640 3.180 3240 2280 3.480
SK ;<0113 0022  0.061 0.221 -1.054 -0.821  -2.448 -0.950
KU ; -0.737 -0.108  -0.317 -0.965 0.836 0.258  11.160 0.936

123
1,2,3 4
(PROL 1PR02 1PRO3 PRO4) 19.429 , 29.100 . 34.029
40.386 3775 ,4.378 14.475 3.708
4
3 2
1
1
213 4
1
213 4 1,2,
3 4 -0.299,-0.125,0.069 0.052
-0.313 1-0.266 , -0.752 -0.536
4 1 2



13

0
1,2,3 4
19.430 , 15.045 113.151 9181 '
1 2,3,4
112
) 3 4 (PROL , PRO2 , PRO3 PRO4) 19.000 1
22.657,28.543 34,029 3.711,3.016,3.729
3401
4
3 2 1
1
213 4
1
2 3 4
1,2,3 4 -0.345,-0.248,-0.706
257 0.758 , 1.660 10.903 -0.701
4
1,2,3 4 1,2 3
4
0
1,2,3 4 ,
19.532 113312 113.064 9.994 * 1
2,3,4

1,2,3 4 (PRO1 1PR0OZ2 ,PRO3 PRO4)

12,3 4 )
!
207 17 2 1 ’ 1, 4 1 1 1



44

|

"PROL  PRO2  PRO3
Mean ' 19429 29100  34.029
SD. ;3775 4318 4475
CV. 119430 15045 13151
Median | 20000  29.000  33.000
Mode ! 21,000  29.000  31.000
Range 1 17.000 19.000  19.000
Max ! 28000 38000 43.000
Min 11000 19.000  24.000
SK 0299 0125 0.069
KU ! -0313 026 0752

13
analysis of  variance)

PRO4
40.336
3.708
9.181
40.500
41.000
16.000
48.000
32.000
0.052
-0.536

4 (ACHL ,ACH2 , ACH3 LACHY)

4 (ATTL, ATT2 1ATT3 1ATT4)

4

PRO1
19.000
371
19.532
19.000
19.000
19.000
28.000
9.000
-0.345
0.758

(PROL 1PRO2 1PRO3 1PR04)

PR02
22.657
3.016
13312
22.500
22.000
19.000
32.000
13.000
-0.248
1.660

44

PRO3
28.543

3.729
13.064
29.000
29.000
19.000
36.000
17.000
-0.706

0.903

74

PRO4
34.029
3401
9.99%4
34.000
32.000
14.000
42.000
28.000
0.257
-0.701

(one-way
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31

4 (ACHL LACH2 1ACH3 1ACHY)
4 (ACHL LACH2 LACH3 LACH4)i "
.05
1 (ACHL)
.05
23,4 (ACH2 , ACH3 1ACH4 )

132
4 (ATTL , ATT2 1ATT3 LATTY)
L (ATTL LATT2 , ATT3 LATTA)
05
2,3, 4 (ATT2 LATT3 , ATTA)
4
133

4 (PROL 1PR02 , PR0O3 1PR04)
4 (PRO1 , PROZ |
PRO3 1PR04)
.05 1

1 (PRO1)

05 2,3.4
(PR02 1PR03 1PR04 )

(one-way analysis of variance)
4.5



Dependent

variable
ACH1

ACH2

ACH3

ACH4

ATT 1

ATT2

ATT3

ATT4

PRO1

PRO2

PRO3

PRO4

¢« P< 05

Source

Between Group
Within Group

Total
Between Group

Within Group

Total
Between Group

Within Group

Total
Between Group

Within Group

Total
Between Group

Within Group

Total
Between Group

Within Group

Total
Between Group

Within Group

Total
Between Group

Within Group

Total
Between Group

Within Group

Total
Between Group

Within Group

Total
Between Group

Within Group

Total
Between Group

Within Group

Total

Sum of Square

39.114
48.771

1787.886
1584.579

2153.214

3737.793
782.579

1819.957

2802.536
983.150

1761.843

2744.993
8.462

14114

22.576
8.189

13.522

21.712
7.443

16.249

23.692
1.452

8.442

9.895
6.429

1933.143

1939.571
1452.864

1950.071

3402.936
1053.257

2341.314

3394.571
1414.464

1746 529

3160.993

df

138
139

138
139

138
139

138
139

138
139

138
139

138
139

138
139

138
139

138
139

138
139

138
139

Mean Square

39.114

12.672

1584.579
15.603

782.579

13.188

983.150
12.767

8.462
102

8.189
0.090

7.443
118

1.452
.061

6.429
14.008

1452.864

14,131

1053.257

16.966

1414.464
12.656

3.087

101.556"

59.340'

77.007"

32.742¢

83.574*

63.212*

23.743*

459

102.814*

62.080*

111.762

Sig

.081

.000

.000

000

.000

.000

.000

.000

499

000

.000

000



1

(multivariate analysis of variance:  MANOVA)

(centroid) 1 (ACHY)
1 (ATTY)
1 (PrROY)
1
1
( analysis of covariance : ANCOVA)
3
1 (covariance)
2
21
(centroid)?
(multivariate analysis
of variance: MANOVA) Bartlett’s test of sphericity
3 1 (ACHY)
1 (ATT1)
1 (PRO1)
3 05
(variance - covariance) Box’s test of
equality of covariance matrices

3
05 ‘
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(robust) (Hair, J.F., Anderson, R.E., Tatham, R.L. and
Black, W.C., 1998)

Levene’s test of equality of error variances 3
05
(centroid)
1
(ACHL) (ATT1)
1 (PROZ) 1 Pilai's

Trace = 401 , Wilks' Lambda = .599 , Hotelling Trace = .668 F = 30.302 P
000 3

05
(centroid) 3 4.6
4.6 3
Effect Value F Hypothesis df ~ Eror df sig
Pillais Trace 401 30.302* 3.000 136.000 .000
Wilks' Lambda 599 30.302* 3.000 136.000 000
Hotelling Trace 688 30.302* 3.000 136.000 .000

1L eP<b
2 Bartlett's test of sphevicity : likelinood ratio - .000 . approx chi-square =504.179,of =5.p- .000
3 Box's test of equality of covariance matrices =20503 , F- 3336, dl =6, d2 = 137979 . p=003
4 Levene's test of equality of eror variances
AHL:F 108, d1=11d?- 138,p=.39
ATTL:F=85 . dl=1,d2=18.p=32
PROL:F=58 . dl=1,d2- 138.p- 40

(ACH1) 1 (ATTY)
1 (PRO1) !



1 (ATT))
05
1 (ACH1) 1
(PRO1) 05
4.7
4.7 3
Source  Dependent Variable  Type |l df  Mean Square F Sig
Square
Treat ACH1 39.114 1 39.114 3.087 081
ATT1 8.462 1 8.462 82.742* 000
PRO1 6.429 1 6.429 459 499
*P< (5
1
3
(analysis of covariance
. ANCOVA)
1 (covariance)
3
3

(one-way analysis of variance)

of variance: MANOVA)
variance : one-way ANOVA)
(Post Hoc multiple comparisions)

79

13
(multivariate analysis
(one-way analysis of
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3 (analysis of covariance
ANCOVA)
2.2
(analysis  of
covariance : ANCOVA)
3 (ATT2 BTT3 ,ATT4)

1 (ATTY)
(covariance)
1 (ATT1)
(ATT1)
3 (ATT2 1ATT3
1 ATT4) 1 (ATTY)
3 (ATT2 , ATT3 1ATT4)
(ATT1)
05
1
3 (ATT2 , ATT3 1ATT4)
05
1 (ATT1) 05
3
3 (ATT2 1ATT3 1ATT4) 1 (ATT )

! 48



4.8

Dependent
variable

ATT2

ATT3

ATT4

*P<(®

ATT4)

3

(ATT2 | ATT3  ATT4)m

Source

TREAT

ATT1

TREAT *ATT 1
Error
Corrected total
TREAT

ATT1

TREAT *ATT1
Error
Corrected total
TREAT

ATT1

TREAT « ATT1
Error

Corrected total

3 (ATT2 1ATT3)

(R Squared)

1 (ATTY)

(ATT2 1ATT3 1ATT4)

Type Il Sum of df
Square
.008 1
8.128
019 |
4.985 136
21.712 139
.002 1
5.012 1
016 1
. 10.965 136
23 692 139
106 1
2.562 1
103 1
5.515 136
9.895 139
.05
76.9% 63.6% 43.2%

3

Mean Square

.008
8.128
019
036

002
5.012
016
.080

106
2.562
103
040

2

81

1 (ATTY)
F Sig
231 632
21.723 000
541 463
034 854
62.159* 000
207 650
2.626 107
63.194* 000
2.529 114

(ATT2 | ATT3 1ATT4)

(ATTY)

(ATT1)

3

3

(ATT2 1ATT3 .
2
(ATT2 , ATT3 1ATT4)



4.9

Levene’s test of equality of error variances
ATT2 :F=10819 1dfl =1,df2=138,P=.001 ATT3 : 4.450 ,
dfl = 11df2 = 138 ,p = .037 ATT4 :F=10.629 , dfl = 11df2 =138 ,p =.001
3 (ATT2 1ATT3 .
ATT4)
05

(robust) (Flair, J.F., Anderson, RE.. Tatham. R.L. and
Black, W.C., 1998) 4.9



4.9

ATT4)
Dependent Source Type Il of df Mean Square
variable Square
ATT2 ATT1 §.517 1 8.517
TREAT 226 1 226
Error 5.005 137 036
Corrected total 21.712 139
ATT3 ATT1 5.267 1 5.267
TREAT 566 1 566
Error 10.982 137 080
Corrected total 23.692 139
ATT4 ATT1 2.825 1 2.825
TREAT 005 T 005
Error 5617 137 041
Corrected total 9895 139

"P<(b

Levene's test of equality of error variances
ATT? : F- 10819 , dl=,.02=138,p=00L
ATT3 :F 4450 . dl-1.d2=18.p 037
ATT4 F-10629 , dl=1.d2- 18,p=0L
ATT2 : a R Squared =769 (Adiusted R Squared - .766)
ATT3 :a R Squared - .636 (Adiusted R Souared .530)
ATT4 : a R Suared = 432 (Adjusted R Squared = .424)

analysis of variance with repeated measures)

3 (ACH2 , ACH3 , ACH4)
3 (ATT2 1ATT3 1ATT4)
3 (PR0O2 1PRO3 1PRO4)

3 (ATT2 ATT3.

F Sig
233.138" 000
6.199' 014
65.705" 000
7.055" 009
68.899" 000
141 708
(one-way



K4

Y3 (ACH2 1
ACH3 ACH4) 3 (ATT2 1ATT3
ATT4) 3 (PRO2 1PRO3
PR04) 33
2
3
(one-way analysis of variance with repeated measures)
3.
3 3

3 (ACH2.ACH3  ACH4)
3 (ATT2 ,AT3  ATT4)
3 (PRO2 IPRO3  PRO4)

311
3
(ACH2 , ACH3 ACH4) Bartlett's test of sphericity
3 2
(ACH2) 3 (ACH3)
4 (ACH4)
3 05 Kaiser-Meyer-Olkin
measure of sampling adequacy = .645
3 (ACH3) 4 (ACH4) ( =0.816)
2
(ACH2) 4 (ACH4) (r=10.535)
( )
' 3
4

4.10



4.10 3
(ACH2 ,ACH3  ACH 4)

ACH 2 ACH 3 ACH 4
ACH 2 1.000
ACH 3 675 1.000
ACH 4 535" 816% 1.000
Mean 26.593 33321 38.707
S.D. 5.186 4.327 4.444

. Kaiser-Meyer-Olkin measure of sampling adequacy = 645
2. Bartlett's test of sphericity : approx chi-square =234.392 , df - 3.p=.000

3.1.2
3
(ATT2 , ATT3 ATT4) Bartlett's test of sphericity
3 2
(ATT2) 3 (ATT3)
4 (ATT4) 3
05 Kaiser-Meyer-Olkin measure

of sampling adequacy = .706

3 (ATT3) 4 (ATT4) (r = 0.898)
2 (ATT2)
4 (ATT4) (r = 0.737) (

)

411



411

3
(ATT2 1ATT 3 ATT 4)
ATT 2 ATT 3 ATT 4
ATT 2 1.000
ATT 3 839x 1.000
ATT 4 T37* 898 1.000
Mean 3.923 3.984 4171
. 395 A13 267
1 Kaiser-Meyer-Olkin measure of sampling adequacy =.706
2 Bartlett's test of sphericity : approx chi-souare =337.439, df: 3,p - .000
3.13
3 (PRO2 . PRO3 PR04) Bartlett's test of sphericity
3
2 (PRO 2
(PRO 3) 4 (PRO 4)
N/
05 Kaiser-Meyer-Olkiri measure of sampling adequacy = .739
3 (PRO3) 4 (PRO4) (r=0.899)
2 (PR02) 4 (PRO4) (r-
0.777) ( '
)
3
4

86
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4.12 3
(PRO2 1PRO3 PRO4)
PR02 PRO3 PR0O4
PR02 1.000
PRO3 186** 1.000
PR0O4 AT 899" 1.000
Mean 25.879 31.286 37.207
4.948 4.942 4.769

1 Kaiser-Meyer-Olkin measure of sampling adequacy =.739
2 Bartlett's test of sphericity : approx chi-square =367.774 .df =3,p=.000
3 (ACM2 1ACH3 1ACH4)

3 (ATT2 1ATT3 |, ATT4)
3 (PRO2 1PROS , PRO4) :

3.2

3 (one-way analysis of variance with repeated measures)
3 (ACH2 1ACH3 , ACH4)

3 (ATT2 1ATT3 1ATT4)
3 (PRO2 , PRO3 1PRO4)

321

3 (1)
(variance - covariance) Box's test of
equality of covariance matrices 1 Box’s test of equality of covariance matrices =
19.249 | F = 3.133 , dfl =6, df2 = 137979 1p = .005



88

(robust) (Hair, J.F..
Anderson, R.E., Tatham, R.L. and Black, W.C., 1998) (2)
Mauchly's test of sphericity
3 (ACH2 ,ACH3 , ACH4) Mauchly’s Test of
Sphericity : Mauchly’'s = .655 1Approx. Chi-Square = 57.866 1df =2, p =.000
3 (ACH2 , ACH3 , ACH4)

3 (ACH2 , ACH3 ,ACH4)
sphericity not assumed 3
Greenhouse-Geisser 1Huynh - Feldt , Lower-bound (3)
Levene’s test of equality of error
variances ACH2 : F=679 1dfl =1, df2=138,P =411 ACH3 : F=4377 ,
dil =1,df2=138,p .038 ACH4 :F=1821 , dfl =11df2 =138 1p=.179

2 4 (ACH2 1
ACH4)
.05 3
(ACH3)
05
3
(ACH2 1ACH3 , ACH4) Pillai's Trace = .879 1 Wilks’ Lambda - .121
Hotelling Trace = 7.297 , F = 499.822 1p =.000
3 05

3 (ACH2 , ACH3 1ACH4)
Pillai's Trace = .076 1Wilks' Lambda = .924 1Hotelling Trace = .083
1F = 5670 1p = .004 3
4.13
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4.13
3 (ACH2 1ACH3 ,
ACHA4)
Effect Value F Hypothesis df Error df sig
ACH Pillai’s Trace 879 499.822" 2.000 137.000 000
Wilks' Lambda 121 499.822* 2.000 137.000 000
Hotelling Trace ~ 7.297 499.822* 2.000 137.000 000
ACH *TREAT Pillai's Trace 076 5.670* 2.000 137.000 004
Wilks' Lambda 924 5.670* 2.000 137.000 004
Hotelling Trace 083 5.670* 2.000 137.000 004 .
er <

Box's test of equality of covariance matrices 119249 F- 3133.dfL - 6.¢F? 1137979 .p " 005
Mauchly's Test of Sphericity : Mauchly's =655 . Approx. Chi-Square =57.866 . df =2..jp - .000
Levene's test of equality of error variances

ACH2 :F- 6M,dl=1d2- 138p- 4

ACH3 :F-43111 di -1 .d2=1381 p=08

ACHE F 1L dl=1.d2= 18p=.1M

=~ o -

4.13
(multivariate anova) SPSS
(univariate anova) 4.14

3 (ACH2 , ACH3 1ACH4)
3 (ACH2 1ACH3 1ACH4)
05 F= 718177 P =.000

, 3 (ACH2
ACH3 1ACH4) |

3 (ACH2 , ACH3 1ACH4) .05
413 414



4.14

3 (ACH2 1ACH3 1ACH4)

Source

ACH Sphericity Assumed
Greenhouse-Geisser
Huynh-Felct
Lower-bound
ACH* TREAT  Sphericity Assumed
Greenhouse-Geisser
Huynh-Felct
Lower-bound
Error(ACHj  Sphericity Assumed
Greenhouse-Gelsser
Huynh-Felct
Lower-bound
e P<(®

Type Il Sum of
Square
10314.990
10314.990
10314.990
10314.990
718.177
718.177
718.177
718.177
1982.057
1982.057
1982.057
1982.057

3 (ACH2 , ACH3 1ACH4)

(within subject comparisons)

P =.000

3 4 F=11882 1P =.000

(ACF12 ,ACH 3, ACF14)

p = .013

3 4 (ACH3 1ACFI4 )

F=10.892 1P =.001

1.488
1511
1.000

1.488
1,511
1.000
216
205.279
208.501
138.000

Mean Square

5157.495
6934.324
6827.149
10314.990
37.143
49.939
49.167
74.286
7.181
9.655
9.506
14.363

4.15

2

3

90

F Sig

718.177* 000
718.177* 000
718.177* 000
718.177* 000

5.172% 006
5.172* 013
5.172* 012
5.172* 024
05
F = 764.124,
3
05
3 (ACH2 , ACH 3)
F = 6325
1



4.15

4.15

Source

ACH

ACM * TREAT

Error (ACH)

<.®B

3.2.2

equality of covariance matrices

05

(ACH2 1ACH3 1ACH4)

ACH

ACH2- ACH3
ACH3- ACH4
ACH?2- ACH3
ACH3 - ACH4
ACH2- ACH3
ACH3 - ACH4

3

Type Il Sum of
Squares
5523.051

28.051
45,714
25714
997.457
325.790

1)

(variance - covariance)

df

—

138
138

9

3 (ACH2 1ACH3 , ACH4)

Mean square F sig

5523.051 764.124* .000

28.051 11.882* 001
45.714 6.325% 013
25.714 10.892* 001

7.228

2.361

Box's test of

Box’s test of equality of covariance matrices -

18.550 , F = 3.019 , dfl =6 ,df2 = 137979 1p = .006

.05

(robust) (Hair, J.F.,

Anderson, RE., Tatham, RL. and Black, W.C., 1998) (2)

Mauchly’s test of sphericity
3 (ATT2 1ATT3 , ATT4) Mauchly's Test of

Sphericity :

Mauchly’s

=.691 1Approx. Chi-Square =50.705 ,df =2, p =.000



3 (ATT2 1ATT3 , ATT4)

3 (ATT2 1ATT3 1ATT4)
sphericity not assumed 3
Greenhouse-Geisser 1Huynh - Feldt 1 Lower-bound (3)
Levene’s test of equality of error
variances ATT2 . F=.006 1dfl =1,df2=138,6P=.939 1ATT3 : F- .051
dft = 11df2 =138 ,P = .821 1ATT4 :F=.258 , dfl = 1 1df2 = 138 1p = 613
3 (ATT2 1ATT3 ,ATT4)
05
3
(ATT2 1ATT3 ,ATT4) Pillai's Trace = .683 . Wilks’ Lambda = .317 , Hotelling
Trace =2.152 1F = 147442 1p = .000 3
05
3 (ATT2 , ATT3 1ATT4)
Pillai's Trace = .467 , Wilks' Lambda = .533 1Hotelling Trace = .875, F =59.905 1
p =.000 3
4.16



4.16
3 (ATT2 1ATT3 1

ATT4)
Effect Value F Hypothesis df Error df sig
ATT Pillars Trace 683 147.442 2.000 137.00 .000
Wilks' Lambda 317 147.442* 2.000 137.00 .000
Hotelling Trace 2.152 147.442* 2.000 137.00 000
ATT ' TREAT Pillai s Trace 467 59 905* 2.000 137.00 000
Wilks' Lambda 533 59.905* 2.000 137.00 .000
Hotelling Trace 875 59.905* 2.000 137.00 000

1 ep<®
2 BXstest d eguity d coariance netricss =1850.r+3019. 1 6. 2 1300 p (0B
3 Mamys Tes o spheridty Maudilys - 81 . Agoax Chi-Souare - 076 10-?.p .00
4 leweslst )equality of emorvaianoes

AR - 06.0:1dR2=18.p- W

A3 i Bl. =1d2=18.p=3A

A4 k- 28 1d- Ld2=138.p=63

4.16
(multivariate anova) SPSS
(univariate anova) 417

3 (ATT2 1ATT3 | ATT4)
3 (ATT2 ,ATT3 1ATT4)
05 F= 82160 P =.000
3 (ATT2 1
ATT3 1 ATT4)
3 (ATT2 1ATT3 1ATT4) 05
416 417



4,17
3 (ATT2 1ATT3 1ATT4)
Source Type ll of df
Gminrp

ATT Sphericity Assumed 4.659 2
Greenhouse-Geisser - 4.659 1.527
Huynh-Felct 4.659 1.552
Lower-bound 4.659 1.000

ATT* TREAT  Sphericity Assumed 1.694 2
Greenhouse-Geisser 1.694 1.527
Huynh-Feldt 1.694 1552
Lower-bound 1.694 1.000

Error(ATT)  Sphericity Assumed 7.826 276
Greenhouse-Geisser 7.826 210.793
Huynh-Felot 7.826 214.219
Lower-bound 7.826 138.000

1 P<(b

3 (ATT2 1ATT3 1ATT4)

(within subject comparisons)

.000

4 F=14051 1P=.000
(ATT2 1ATT 3, ATT4)

12477 1 p = 001
3 4 (ATT3 1ATT4)
F=12004 , P =001

Mean Square

2.330
3.050
3.002

4.659
847

1.109
1.091

1.694
0.028

0.037
0.037
0.051

4.18

3

.05

2

3

F

94

3

F Sig
82.160*  .000
§2.160*  .000
82.160*  .000
§2.160*  .000
29.867* 000
29.867* 000
29.867*  .000
29.867* 000

05
F=51.665 1P -
3

3 (ATT2 . ATT3)

(ATT2 , ATT 3,
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ATT4) 05
4.18
4.18 3
(ATT2 ,ATT3 ,ATT4)
Source ATT Type Il Sum of  df Mean square F sig
Squares
ATT ATT2 - ATT3 1.474 1 1.474 51.665* 000
ACH3 - ACH4 249 1 249 14.051* 000
ATT *TREAT  ATT2 - ATT3 356 1 356 12.417- 001
ATT3 - ATT4 215 1 215 12.094* 001
Error (ATT)  ATT2- ATT3 3.938 138 0.029
ATT3 ATT4 2448 138 0.018
'P<®
3.2.3
3 (1)

(variance - covariance) Box's
test of equality of covariance matrices Box’s test of equality of covariance matrices
=31.129 ,F =5.066 1dfl =6 ,df2 = 137979 , p = .000

3
05

(robust)  (Har,

J.F., Anderson, R.E., Tatham, R.L. and Black, W.C., 1998) (2)

Mauchly's test of sphericity
3 (PRO2 1 PRO3 , PRO4)

Mauchly's Test of Sphericity : Mauchly's = .793 1Approx. Chi-Square = 31.768 1
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df =2 1P =.000 3
(PRO2 1PRO3 1PR04)

3 (PRO2 , PRO3 1 PRO4) sphericity not
assumed 3 Greenhouse-Geisser , Huynh - Feldt
, Lower-bound (3)

Levene’s test of equality of error variances PRO2 : F=7219 1

il =1, df2 =138 , p=.008 PRO3 : F=5414 , dft =1,dR2 =138 1 p= .01
PRO4 :F=373 L1dfl =1,d2=138,p= 54
2 3 (PRO2 , PRO3)
05

4 (PRO4)
05

3 (PRO2 1PRO3 , PRO4) Pillai's Trace = .937 1Wilks' Lambda -
063 , Hotelling Trace = 14.940 1 F = 1023.399 , p = .000
3 05
3 (PRO2 .
PRO3 , PRO4) ‘ Pillai's Trace = .047 , Wilks' Lambda - .953 1
Hotelling Trace = .050 1F = 3.405 1p = .036
3 4.19



4.19
3 (PRO2
,PRO3 ,PR0O4)
Effect Value F Hypothesis df Error df sig
PRO Piilai’s Trace 937 1023.399* 2.000 137.000 000
Wilks' Lambda 063 1023.399* 2.000 137.000 000
Hoteliing Trace  14.940 1023.399* 2.000 137.000 000
PRO *TREAT Pillai s Trace 047 3.405* 2.000 137.000 036
Wilks’ Lambda 953 3.405* 2.000 137.000 036
Hotelling Trace  .050 3.405* 2.000 137.000 036
Lep<(®
2 Box'stest of equality of covariance mefrices =31.129 1F1'5,066 , 0l « 6 1d2 137979 .p- .000
3 Mauchly's Tesi of Sphericity : Mauchly's =.793 , Approx. Chi-Square =3L768 ,df - 2. p- .000
4. Levene's test of equality of error variances
PRO2 : FAT219. dfl =1.d2=138 . p=.008
PRO3 - F=5414 , dfl =1,d2=138 ,p=0
PRO4 :F-373 ,dfl 1.d2=138 . p=52
4.19
(multivariate anova) SPSS
(univariate anova) 4.20
3 (PRO2 1PRO3 , PRO4)
3 (PRO2,
PRO3 , PRO4) 05 F= 1054943 .

P =.000
3 (PRO2 1PRO3 1PR04)

97

3 (PRO2 1PRO3 1PRO4)

05
4.20

4.19



4.20
3
Source

PRO Sphericity Assumed
Greenhouse-Geisser

Huynh-Feldt

Lower-bound
PRO*TREAT  Sphericity Assumed
Greenhouse-Geisser

Huynh-Feldt

Lower-bound
Error(PRO) Sphericity Assumed
Greenhouse-Geisser

Huynh-Feidt

Lower-bound

*P<®

(PR02 ,PRO3 1PRO4)
Type I

Square
8989.729
8989.729
8989.729
8989.729

19.633
19.633
19.633

19.633
1175.971
1175971
1175.971

1175971

df

1.657
1.687
1.000
2
1.657
1.687
1.000
276
228.673
232.182
1.38.000

3 (PRO2 1PRO3 , PRO4)

05

(within  subject comparisons)

(PRO 2 1PRO 3)  F= 1054582 , P =.000

F=1920 , P=.168

2 3 (PRO 2, PRO 3)

p = 313

05

3

Mean Square

4494.864
5425.139
5329.370
8989.729
9.817
11.848
11.639
19.633
4.261
5.143
5.052
8.522

98

F Sig

1054 943* 000
1054.943* 000
1054.943" 000
1054.943* 000

421

2304 102
2304 112
2304 111
2304 131
0
2 3

4 (PRO 3 1PRO 4 )

3

2

05
4 (PRO 3, PRO

3 (PRO2 , PRO3)s1
F=1024 1
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3 4 (PRO 3 ,PRO 4)
F=6.067 , P=.015

2 3 (PRO2 1PRO3)

.05 3 4
(PRO3, PRO4) .05
4.21
4.21
3 (PRO2 , PRO3 . PRO4)
Source PRO Type Il Sum of  df Mean square F sig
Squares
PRO PRO2- PRO3  4356.864 1 4356.864  1054.582* 000
PRO 3 - PRO 4 4.114 1 4,114 1.920 168
PRO *TREAT ~ PRO 2 - PRO 3 4.229 1 4.229 1024 Bl
PRO 3 - PRO 4 13.003 1 13.003 6.067- 015
Error (PRO) PRO 2- PRO 3 570.129 138 4.131
PRO 3 - PRO 4 295.771 138 2.143
*P< 05
4
3
(one-way analysis of variance)
3
2
(linear) (Quadratic)
2
(latent growth curve model with free parameter = FRC
model) (linear growth model = LIN model)
2

(SLOPE) 3



3 (ACH2 1ACH3 . ACH4)P
3 (ATT2 1ATT3 1ATT4)
3 (PRO2 1PRO 3 1PRO 4)
(multivariate analysis of variance: MANQVA)

4.1
(one-way
analysis of variance)
2 (linear)
(Quadratic)
3
(ACH2 1ACH3 1ACH4) 3
(ATT2 , ATT3 , ATT4)
3 (PR02 1PR0O3, PR04)
(one-way analysis of variance)
3 (ACH2 .
ACH3 1ACH4) 3 (ATT2 1
ATT3 1 ATT4) 3
(PRO2 1PRO3 1PR04) 3
(linear) 05
, 3

4.22
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4.22 3

Dependent  Source Term Smof Square df Mean Souare F Sc

variable
SACH  Between Group  Linear 10272914 1 10272914 471508+ 000

Quacratic 42076 1 42016 1R® 1%
Within Group 908321 417 20787
Total 1940032 419
SAIT  Between Gioup  Linear 4.285 1 4.285 32316+ 000
Quadratic 374 1 34 2819 (4
Within Group 528 4l 13
Totd 0% 419
SPRO  Between Group  Linear 8983557 1 808357 317 .00
Quacratic 6.171 1 6.171 28 6l
Within Group 9958500 47 23881
Total 18829 419
« P< (B
4.2 2
2
(latent growth curve model
with free parameter = FRC mode!) (linear growth model =
UN model) 2
3 3
2
2
2
421

(latent growth curve model with free parameter = FRC model)
2 26.595

( SE = 0419 ;t = 63.498) 9.419



(SE = 0.298; t =31.618) ‘ o3 0.714
4 1.286
2 5.043(SE = 0.320 ; t =15.742)
-3.347(SE = 0.282 ;t = -11.856) '
2
0596 (SE = 0.061 ; t =9.695)
2 13 4
1.311 (SE = 0.202 ; t =6.482)
(Iinear growth modei

= LIN model) 2
27.138 ( SE = 0.410 ; t = 66.130)
11.632 (SE = 0.370; t = 31.449) 2

5130 (SE = 0.317; t= 16.187)
4,459 (SE = 0,383 ; t = -11.652 )
2
0.603 (SE = 0.058 :t= 10.424)
23 4
1,076 (SE = 0.291 ;t =3.697)
3 010500  1.000

2 (mean level)
(mean slope)

(latent growth curve model with free parameter = FRC model)

(mean level) 2 (mean level)
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26595  ( SE = 0.419 ;t = 63.498)
(mean slope) 9.419 (SE = 0.298 ; 1=31.618)

il
2 0057 10203

()(1/ df) 0029 5102
(latent growth curve model with free

parameter = FRC model)

(residual) RMR
2 0.171 15.017
(largest standardized residual) 2
0.040 3.192
(inear growth model = LIN model)
(P) 2 0.972

0.006 (GFI) 1.00 0.965
(AGFI) 999 0.823

(latent growth curve model with free parameter = FRC model)
(linear growth model = LIN model)
3 (latent

growth curve model with free parameter = FRC model)

4.23



4.23

1-» L(ML)
1—»  (MS)

—> ACH2

—> ACH3

—> ACH4
*—> L(DL)

‘= (D3)
L*<-» * (RLS)
EACH2 —» ACH2
EACH3 —> ACH3
EACH4 —> ACH4

1

(Maximum Likelihood Estimates)

26.595 (0.419)
9.419 (0.298)

»

(

0.057

0.972
0.029
1.000
0.999
0.171
0.040

27.138 (0.410)
11.632(0.370)

0(= )
0.500 (= =)
1.000 (-

5.130 (0.317)
-4.459 (0.383)
0.603 (0.058)
1.076 (0.291)
1.076(0.291)
1.076(0.291)

00dness of fit of model to empirical data)

10.203
2
0.006
5.102
0.965
0.823
15.017
3.192



TREAT

41

422

(latent growth curve model with free parameter = FRC model)

2 3.908
( SE = 0.034 ; t = 114825) 0.161
(SE =0.013 ; t =12.358) 3 0.394
4 1.600
2 0471 (SE = 0.025 ; t =18.916)
0.075(SE = 0.024 ; t = 3.120)
2
-1.626 (SE = 0.427 ;t = -3.812)
2,3 4

0.151 (SE =0.009 ;t =16.673)
(linear growth model
= LIN model) 2
3.872 ( SE =0.039 ;t = 100.139)
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0.293 (SE = 0.024: t = 12.145) 2
0473 (SE = 0.02f t = 17.319)
0290 (SE = 0024 :t= 12107 )
I 2
0.866 (SE = 0.027 ;1= -32.067)
2,3 4
0.082 (SE = 0.016 : t =5.240)
3 010500 1000

2 (mean level)
(mean slope)

(latent growth curve model with free parameter = FRC model)

2
(mean level) 2 (mean level)
3.908 (SE = 0.034 ;t=114.825)
(mean slope) 0.161 (SE =0.013 ;t=12.358)
(X)
2 5476 59511 - df)
2.738 29.756
(latent growth curve model with free parameter = FRC
model)
(residual) RMR
2 0.012 0.150

(largest standardized residual) 2



0.446 4.008
(linear growth model - LIN model)
(P) 2 0.065
(GFI) 0.981 0.824
(AGFI) 903 0.118
growth curve model with free parameter = FRC model)
growth model = LIN model)

(latent

curve model with free parameter = FRC model)
2

107

0.000

(latent

(linear
3
growth

4.24



4.24

1> L(W)
1 (M)
— AT
— ATT3
> ATT4
1 — L (D)
*— (09)
* < *(RLY)
EATT2 — ATT2
EATT3 > ATT3
EATT4 -> ATTA

df

x'ldf
GFI
AGH
RMR
LSR

(Maximum Likelihood Estimates)

0= 7
0.394(= =)
1600 (= -)

0.471 (0.025)
0.075 (0.024)
-1.626 (0.427)
0.151 (0.009)
0.151 (0.009)
0.151 (0.009)

3.872 (0.039)
0.293 (0.024)
0(- =)
0.500 ()
10001 )
0.473 (0.027)
0290 (0.024)

-0.866 (0.027)

0.082 (0.016)
0.082 (0.016)
0.082 (0.016)

(Goodness of fit of model to empirical data)

5.476

0.065
2.738
0.981
0.903
0.012
0.446

59.511
2
0.000
29.756
0.824
0.118
0.150
4.008

108
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4.2
4.2.3
(latent growth curve model with free parameter = FRC model)
2 25.880
( SE = 0411 ; t = 62.966) 8.366
(SE =0.202 ; t =41.467) 3 0.646
4 1.354
2 4.549 (SE =0.312 ; t =14.588)
—1.391(SE = 0.292 ;t = -4.767)
2
0.198 (SE = 0.147 t =1.35])
2,3 4

1.848 (SE =0.111 ;t=16.673)
(linear growth model
= LIN model) 2



25,698 ( SE = 0414 : t = 62011)
11471 (SE = 0254; t= 45.221)

4987 (SE = 0302 t= 16539)
2739 (SE = 0322 ;t- -8.505)
)
0392 (SE = 0.085 :t= 4641
213 4
1.225 (SE = 0.171 ; t =7.150)
3 010500 1000
)

2 (mean level)
(mean slope)

(latent growth curve model with free parameter = FRC model)
!

2 (mean level) 2 (mean level)
25.880  (SE = 0411 ;t=62.966)
(mean slope) 8.366 (SE = 0.202 ; t =41.467)
1yj)
2 23.342 4221
ix'/ df) 8L 2111

(linear growth model = UN model)

(residual) RMR 2
0.826 4.241



(largest standardized residual) 2 0.469 1.348

(linear growth model = LIN model) ()
2 0.000  0.121
(GFI) 0.923 0.985
(AGFI) 142 0.925

(linear growth model = LIN model)

(latent growth curve model with free parameter = FRC model)
3
(linear growth mode! = LIN model)w
2 4.25



4.25

1—» L (ML)
1—» (M)

—> PR02

—> PR03

—> PR04
L*— L(DL)
*-)+ (DS)
L*¥<-> * (RLS)
EPR02 —> PR02
EPR03 —> PR03
EPR04 —> PR04

df

GFI
AGFI
RMR
LSR

2

(Maximum Likelihood Estimates)

25.880(0.411)
8.366 (0.202)

0(: :)
0.646(- =)
1354 (= =)

4.549 (0.312)
-1.391 (0.292)
0.198 (0.147)
1.848 (.111)
1.848(0.111)
1.848(0.111)

25.698 (0.414)
11,471 (0.254)

o )
0500 1
1.000 (= 4

4.987 (0.302)
-2.739 (0.322)
0.392 (0.085)
1.225 (0.171)
1.225 (0.171)
1.225 (0.171)

(Goodness of fit of model to empirical data)

23.342

0.000
7.781
0.923
0.742
0.826
0.469

4221
2
0.121
2,111
0.985
0.925
4241
1.348



TREAT

43

43

(slope) 3

(multivariate analysis of variance:  MANOVA)
(slope)
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> i

TREAT b

J

60

44

ACH
ATT
PRO

ACH2 1ACH3 1ACH4

Y2,Y3,Y4 4.2

(slope)
(slope) 3
= (SACH)
= (SATT)

= (SPRO)



SACH = 0.888 ACH2 + 0.928 ACH3 + 0.947 ACH4
SATT = 0.819 ATT2 + 0.825 ATT3 + 0841 ATT4
SPRO = 0.936 PRO2 + 0.957 PRO3 + 0.969 PRO4
(Slope)
(multivariate analysis of variance; MANOVA)
(SACH)
(SATT)
(SPRO)
(SACH)
98.884 9.248
(SATT) 9.533
0.650
(SPRO) 98.937 11.293
(SACH)
83.501 1.218
(SATT) 10.481
0.695
(SPRO) 81.496
8.062
(SACH)?
(SACH?
(SACH)
(SATT)
(SATT)
(SATT)
(SPRO)
(SPRO)
(SPRO)

4.26



4.26 3

SACH SATT SPRO SACH SATT SPRO
Mean 98.884 9.533 98.937 83.501 10481 81.496
SD. 9.248 0.650 11.293 1.218 0.69 8.062

(centroid)
(multivariate
analysis of variance: MANOVA) Bartlett’s test of sphericity
3
(SACH) (SAIT)
(SPRO)
3
05
(variance - covariance) Box's test of
equality of covariance matrices
(slope) 3 (SACH . SATT, SPRO)
05

(robust) (Hair, J.F., Anderson, REE., Tatham, RL. and Black, W.C., 1998)

Levene’s test of equality of error variances
3

05 (SATT)



(centroid)

(SACH)

(SPRO)

(SATT)

Pillai* Trace = .670 Wilks' Lambda = .330 Hotelling Trace = 2.026

= 01853 . P = 000
4.27
3
Effect Value F
Pillai’s Trace 670 91.853*

Wilks' Lambda 330 91.853*
Hotelling Trace  2.026 91.853*

1 - P < .05

421

Hypothesis df
3.000
3.000
3.000

2. Bartlett's test of sphericity : likelihood ratio ~ .000 , approx chi-square =575.882 ,df =5 .p - .000

3. Box's test of equality of covariance matrices - 26.940 ,F ®4.384 .dfl r-6 .df2 - 137979 .p 000

4. levene's test of equality of error variances
SACH :F=5.148 .df1 - 1.df2 = 138 .p =.025

SATT :F .001 . Cffl - 1,df2- 138 ,p =.979

SPRO :F 7.763 1d(1 —1.df2 =138 ,p =.006

(SACH)rio

(SATT)
(SPRO)

(SACH)m

3
05
Eror df Sig
136.000 000
136.000 000
136.000 000
!
(SATT)

(SPRO)

(DAP : developmental™ appropriate practices)

(slope)
(DAP : developmental™ appropriate practices)

05

F



3 4.28
4.28

Source  Dependent Variable  Type Il Sum

Square
Treat SACH 8281.407
SATT 31.450

SPRO 10645.882

developmental® appropriate practices)
3

df

— — —

Mean Square

8281.407
31.450
10645.862

F

119.595*
69.514*
110.599*

Sig

000
000

000

(DAP :
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