6
1 2540
406 (2539)
5 2536
592
5 4 5
4
1
2 -
(repeated measures analysis of variance = MANOVA)
3
21
22
23
3
4 4
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4.2

4.3

ACH1
ACH2
ACH3
ACH4
ACH5
WEIGHT,
WEIGHT2
WEIGHT]
WEIGHT4
WEIGHTY
HIGHT,
HIGHT2
HIGHTg
HIGHT4

HIGHTg

LACH
LWEIGHT
LHIGHT

SACH

SWEIGHT

SHIGHT

53



EACH

EWEIGHT

EHIGHT

X [df >
df

GH (Goodness - of - Fit Index)

RMR (Root Mean Squared
Residual)

LSR (Largest
Standardized Residual)

LRT - (Likelihood Index)
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(mean) (standard diviation)
(coefficient of variation) (kurtosis) (skewness)
(range) (maximum) (minimum)
1234 5
1
6
1 1
. (2539)
406 216 ( 53.2)
190 ( 46.8)
1. , 'm
) 1 2 3 4 5
123 4 5 377, 383,
380, 367 325 406
(missing value) 29, 23, 26, 39 81
7.10, 5.70, 6.40, 9.60 20.00
(regression analysis)
1,2 3 4 5 (ACH1, ACH2 ACH3, ACH4 ACHS5)
22.880, 23.671, 23.940, 26.671 26.079
7.835, 7.043, 8.042, 9.353 8.498

5

4, 3, 2 1

12 3



0.810, 0.745, 1.059, 0.707

1,2 3 4 5

0.268, 0.856, 1.687, 0.249 0.812

0.850 5
3 'e

2,51 4 0

1, 2 3 4

5
34.244, 29.754, 33.592,
35068 32.586
4 "
- 123 4
5 23.205, 23.511, 24.953, 26.368 26.032
6.745, 7.798, 8.664, 8.227 7.347
A=+2, 3
4 5 1 2 3
4
3
4,5 2 1
3
4
5 2
12 3 4 5 0.906, 1.012, 1461, 0.617 1.037
0.925, 0.608, 1.092, 0.732 0.886 '
5
3



1 2 3 4 5

29.067, 33.167, 34.721, 31.201 30.144

3 :
23.032, 23.596, 24.414, 26.530
7.338, 7.397, 8.344, 8.835 8.' 90
* 5
4
1,2 3
4 fr
3 5 2 1
4
1 2
12 3 4 5
0.957, 1.577, 0.419 0.899 0.845, 0.667, 1082, 0.724
* 5
0
* 3
* 5 2 1 4
0 .
12 3 4 5
31.860, 31.349, 34.177, 33.302
3
5
4, 5

26.057

57

*7

0.518,

0.865

31431



124

58



(Mean)

(8.D))

(C.V.)

(Median)

(Mode)

(Range)

(Maximum)

(Minimum)

(Kurtosis)

(Skewness)

1234

ACH1

22.880
23.205
23.032
7.835
6.745
7.338
34.244
29.067
31.860
215

19
36
37
39
46
49
49
10

10
0.268
0.906
0.518
0.810
0.925
0.845

5

ACH?2

23671
23511
23.596
7.043
7.798
7.397
29.754
33.167
31.349

ACH3

23.940
24.953
24.414
8.042
8.664
8.344
33.592
34.721
34.177

24
23

24

CHh &R

55

10

7
1.687
1461
1577
1.050
1.092
1.082

ACH4

26.671
26.368
26.530
9.353
8.227
8.835
35.068
31.201
33.302
25
25
25

NRRR

49
57

57
10

8
0.249
0.617
0419
0.707
0.732
0.724

59

ACH5

26.079
26.032
26.057
8.498
7.847
8.190
32.586
30.144
31431
25
25
25

8 & &5 38386

56
58
10

10
0.812
1.037
0.899
0.850
0.886
0.865
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5
5 2536 - 2540
592 21 ( 54.22)
271 ( 45.78)
2.
1,23 4 5 (WEIGHTL, WEIGHT2, WEIGHTS,
WEIGHT4 WEIGHTS) 1,23 4 5
32.360, 35.195, 38.309, 43.026 47.241
5 4, 3, 2 1
7.593, 7.630, 7.877, 7.839 7.548
5
5
5 -0.037, 0.151, 1.007, 1.819 3.699
0.607, 0.594, 0.659, 0.619 0.929 5
5
12 3 4 1 2
3 4 5 C
0 5
23.464, 21.679, 20.562, 18.219 15.978
12 3 4 5
33.113, 36.415, 39.723, 43.345 45.864
6.622, 6.841, 6.876, 6.220 6.098
5 4, 3 2 1

1,2 3 4

0.341, 0.365, 0.486, 0.502

61

-0.0D1, 0.266, 0.768, 1.119
0.733

1 1 1 1
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' 5 12 3 4
12 3 4
0
5
19.998,
18786, 17.310, 14.350 13.296, 1
1,2 3 4 5
32.704, 35.753, 38.956, 43.172 46.611
7.169, 7.298, 7.463, 7.139 6.951 '
5 4, 3, 2 1
12 3 4 5 -0.029, 0.151
0.888, 1.827 3.433 0.491, 0.476, 0.554, 0.579 0.928
5 '; 2 0
5 I}
21.921, 20.412, 19.158, 16.536 14.913
a
11
3 4 5
5 .
3 .
1 2 3 4
5
1 2 4



(Mean)

(C.V.)

(Median)

(Mode)

(Range)

(Maximum)

(Minimum)

(Kurtosis)

(Skewness)

1,234 5

63

13

VHGHI WHGHRZ WHGES WBGEE4 VWHEAHD

32.360
33.113
32.704
7.593
6.622
7.169
23.464
19.998
21.921
315
33
32
30
30
30
37
35
37
57
55
57

35.195
36.415
35.753
7.630
6.841
7.298
21.679
18.786
20.412
35
36
35
35
35
35
42
4
42
63
62
63
2
pil
pil

0.151
0.266
0.151
0.594
0.365
0.476

38.309
39.723
38.956
7.877
6.876
7.463
20.562
17.310
19.158
37
40
38
35
36
36
54
45
54
75
67
75
21
2
2

1.007
0.768
0.888
0.659
0.486
0.554

43.026
43.345
43172
7.839
6.220
7.139
18.219
14.350
16.536
43
43
43
40
45
45
57
40
57
85
63
85
28
28
28

1.819
1.119
1.827
0.619
0.502
0.579

47.241
45.864
46.611
7.548
6.098
6.951
15.978
13.296
14.913
46
45
46
45
45
45
62
40
63
93
70
93
31
30
30

3.699
1572
3.433
0.929
0.733
0.928
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3.
1,2 3 4 5 (HIGHT1, HIGHT2, HIGHT3, HIGHT4
HIGHTS) , 2,3 4 5 141.137,
144.941, 149.664, 155.274 160.779 '
10 199, 10.104, 9.600, 8.277 6.865 5
4,3,2 1
1 2,3 4 5
1 2,3 4
5
-0.348, -0.410, -0.207, -0.370 -0.297 0.282, 0.161,-0.211,
-0.241, -0.242 1 2 3 4 5
0 1 2
0
0
? 7.226,
6.071, 6.414, 5331 4.270
1L 2 3 4 5
140.821, 144.806, 148.845, 152.417 155.325
8.202, 7.503, 6.856, 5.754 5.135
5 4, 3,2 1
1 2, 3 4
5 1 23 4 5
-0.264, -0.269, 0.181, 0.186 0.086
-0.061, -0.053, -0.128, -0.011 0.118 5
5
0 0

5824, 5181, 4.606, 3.775 3.306
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1 2 3 4 5
140.992, 144.879, 149.289, 153.966 158.282

9.332, 9.000, 8.458, 7.366 6.705

5 4,3 2 1
1
2,3 4 5 1
2, 3 4 5
123 4 5 -0.201, -0 176, 0.115, -0.122
-0.352 0.190, 0.115, -0.152, 0.001 0.153
5 0
4 0

6.619, 6.212, 5.666, 4.784 4.236

123

12 34 5



(Mean)

(8.D))

(C.V.)

(Median)

(Mode)

(Range)

(Maximum)

(Minimum)

(Kurtosis)

(Skewness)

HGH1

141.137
140.821
140.992
10.199
8202
9.332
7.226
5.824
6.619
140
141
140
140
140
140
52
45
54
172
163
172
120
118
118
-0.348
-0.264

0.282
-0.061
0.190

HGH2

144.941
144.806
144.879
10.104
7.503
9.000
6.971
5181
6.212
145
145
145
150
145
145
52
41
52
173
164
173

123

-0.410
-0.269
-0.176
0.161

-0.053
0.115

1234

HGH3

149.664
148.845
149.289
9.600
6.856
8.458
6.4-4
4.606
5.666
150
149
140
153
143
143
52
38
52
174
166
174
122
123
122
-0.207
0.131
0.115
-0.211
-0.128
-0.152

5

HGHI4

155.274
152.417
153.966
8.277
5.754
7.366
5331
3.775
4.784
156
152
154
160
150
155
40
33
40
174
167
174
134
134
134
-0.370
0.186
0.122
-0.241
-0.01
0001

67

14

HGHIS

160.779
155.325
158.282
6.865
5.135
6.705
4.270
3.306
4.236
161
155
158
160
155
156
38
30
38
178
172
178
140
142
140
-0.297
0.086
-0.352
-0.242
0.118
0.153
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, 2530)

29.3
30.7
54

54

134.8
137.7
6.2

6.4

11 )

32.4
31
7.6

6.6

1411
140.8
10.2
82

333
354
6.0

6.9

1414
143.8
7.8

6.3

2(12 )

352
36.4
7.6

6.8

144.9
144.8
101

75

38.9

40.4

8.9

6.4

148.7

1494

95

57

313 )

38.3

39.7

79

6.9

149.7

148.8

9.6

6.9

4 (14 )

41.7 43.0
43.6 43.3
79 7.8
7.2 6.2
1538 1553
1523 1524
86 8.3
54 5.8
2 - 14

69

2530

45.9
45.9
79

71

158.9
153.8
74

6.0

5(5 )

47.2
45.9
7.5

6.1

160.8
155.3
6.9

51



#*

(repeated measures analysis of variance

(F - test)

df

405

X 1620

2030

P < .001

1241052.83
98446.97
3762.51

32496.69

1375759.00

MANOVA)
001
6
MS F

1241052.80 5105.55**
243.08
940.63 46.89**

20.06

10

P

.000



(F - test)
7
7 vV
df MS F P
404 98433.12 243.65
1 1236493.18 1236493.20 5074.95** .000
1 13.85 13.85 .06 812
406 1334940.15
= p< 001
22
(F - test)
001
00}
5



df

501

X 2364

2960

w p< 001

df

590

592

*%*

P < .001

4604154.61

131038.93

73727.32

22405.74

4831326.60

SS

130879.59

4575871.45

159.35

4706910.39

MS

4604154.60

221.72

18431.83

9.48

MS

221.83

4575871.50

159.35

72

F P

20765.24* 000

1944.72* 000

(F - test)

20627.85** 000

12 397



13

2.3
(F - test)
001 '
.001 5 ;
10
10
df MS F p
1 66140594.99 66140595.00  236674.49** 000
501 165159.71 279.46
4 112980.86 28245.22 1903.17** 000
X 2364 35084.44 14.84
2960 66453820.00
*  p <001

(F - test)



* ok

P < .001

Pp<.0l

001

df

590

1

592

162462.30
65597713.14

2697.41

65762872.85

MS

275.36

65597713.00

2697.41

238225.42**

9.80*

(F - test)

74



(observed variable)

ACH1
ACH2
ACH3
ACH4
ACHS5
WEIGHT1
WEIGHT2
WEIGHT3
WEIGHT4
WEIGHTS5
HIGHT1
HIGHT2
HIGHT3
HIGHT4

HIGHTS

14

6



1,23 4

5 (ACH , ACH2, ACH3, ACH4

ACHS)

1 2 3 4

74

16

123

5
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ACH1

ACH?2

ACHS3

ACH4

ACH5

Mean

S.D.

F < .001

(ACH1-ACHS5)

ACH1

1.000

.689*
.682*
.680*
.673*
JI57*
707*
677*
125*
.696*
.647*
.694*

666*

22.8796
23.2053
23.0320
7.8352
6.7452

7.3381

ACH?2

1000

.697*
.678*
.685*
.662*
27
688*
.707*
.760*
129*
23.6713
23.5105
23.5961
7.0426
7.7982

7.3970

ACH3

1.000

.651*
718*
.676*
.694*
.641*
.666*
23.9398
24.9526
24.4138
8.0424
8.6644

8.3442

ACH4

1000

q27*
J75*
JT4T*
26.6713
26.3684
26.5296
9.3534
8.2270

8.8347

77

ACHS5

1000

26.0787
26.0316
26.0567
8.4983
7.8470

8.1900



3.2
1,2 3 4
WEIGHT5)

' 61 .95

5 (WEIGHT 1WEIGHT2, WEIGHT3, WEIGHT4
5
o .63 93
5
” 61 94
1234 5

78



79

13 « EIGHT1 - WEIGHTS5)

WEIGHT1 WEIGHT2 WEIGHT3 WEIGHT4 WEIGHTS

WEIGKT1
1.000
WEIGHT2 957*
.933* 1.000
947
WEIGI-T3 .864* .944*
.836* .929* 1.000
.853* .939*
WEIGHT4 AT .835* .902*
125* .819* .885* 1.000
.738* .826* .892*
WEIGHTS5 .614* .706* 194> .889*
.631* 707* .786* 912* 1.000
.611* .691* A74* .890*
Mean 32.3598 35.1947 38.3087 43.0259 47.2414
33.1125 36.4151 39.7229 43.3450 45.8635
32.7044 35.7534 38.9561 43.1720 46.6106
S.D 7.5928 7.6295 7.8770 7.8390 7.5483
6.6222 6.8407 6.8762 6.2199 6.0984
7.1687 7.2984 7.4628 7.1395 6.9508

P < .001



3.3

123 4

1L 2 3 4

12 3 4

5

5 (HIGHT1, HIGHT2, HIGHT3, HIGHT4
5
60 95
1 .56 95
1234 5

HIGHTS)

14



HIGH |

HIGHT2

HIGHT3

HIGHT4

HIGHTS

Mean

S.D.

(

< .001

14

HIGHT1

1.000

.959*

.950*

.955*

.867*

.830*

.853*

.753*

707

.126*

.614*

.603*

.564*

141.1371

140.8210

140.9924

10.1994

8.2020

9.3319

HIGHT2

1.000

.930*

O17*

.925*

.810*

787*

.789*

.670*

.673*

.616*

144.9408

144.8063

144.8792

10.1035

7.5026

8.9996

HIGHT3

1.000

.889*
.875*
.876*
739*
.761*
.700*
149.6636
148.8450
149.2889
9.5996
6.8559

8.4579

(HIGHT1

HIGHT4

1.000

.848*

.918*

.857*

155.2741

152.4170

153.9662

8.2770

5.7543

7.3656

81

- HIGHTS5)

HIGHTS

1.000

160.7788

155.3247

158.2821

6.8648

5.1345

6.7050
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4 « « ? 4

KK « K K«

" 4
(latent growth curve model with free parameter = FRC model)
(latent growth curve model with fixed
parameter - FIC model) (linear growth model = LIN model)
, (no slope baseline growth model = NSB model)

4 ' 8.10

41

4.1.1.

(FRC model) 1
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(FRC model)
(UDV model) 2
(AC model) 3
(LIN model) 4

(NSB model) 5

, (FRC model) ]

4111

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

' 23058 (SE =
367 ; t = 62.775) 1.924 (SE = .204 1t = 9.429)
2 282 (SE = 134 ; t = 2.096)
3 693 (SE 127 ; t = 5.474)
4 1.846 (SE = .164 ; t = 11.227) 5
1513 6.096 (SE = .274 1t
= 22.216) , ' -1.303 (SE = .202
t = -4.462)
-464 (SE = 194 ; t
= -2.393) }
v 12 3 4 5 4.358 (SE = .088 ;t
= 49.205)
4112

(latent growth
curve model with free parameter and unequal disturbance variance model = UDV model)
23.041 (SE = .381 ;
t = 63.899) 1.984 (SE = .197 1t = 10.075)
2 295 (SE = .120 ;t = 2.456)

3 656 (SE = .130 ; t = 5.054)



4 774 (SE = 155 ; t = 11.429)
1513
= 22.602)
t = -5.316)
-2.298)
12 3 4

4.908 (SE = 201 ; t

89

5
6.121 (SE = .270 1t

-1.475 (SE = .278

-364 (SE = 158 ;t =

4.063 (SE = 113 ;t = 35.971)

24.473)

4509 (SE = 234 ;t = 19.288)

(latent curve growth model with fixed parameter = HC model)

1,2
3 4
4113
0, .282, .691, 1.749 1513
4.533)
1,2 3 4 5
4.1.1.4

growth model = LIN model)

22.929 (SE = .345 ; t = 66.488)

3594 (SE = .290 t = 12.387)

6.012 (SE = 284 ;t = 21.141)

1.428 (SE = .954 ; t = 1.496)

927 (SE = .760 ; t = 1.220)

25

5

6.398 (SE = .280 ; t = 22.872)

1326 CE 202t =

452 (SE = 195 ; t = 2.318)

4.362 (SE = .088 ; t = 49.295)

(linear

1234 5



R

4475 (SE = 001 ;t = -49.295)

5 0, .25, .50, .75 1.00
415
(no slope baseline growth model = NSB model) f

24726 (SE = .346 ; t = 71.359)
0 6.645

(SE = 257 ; t = 25815)

P 1234 5

4.729 (SE = .083 ; t = 56.921)

4.1.2.
B(t)
3
(FRC model)
72 1 (FIC model)
2 (UN  model) 3
(UDV model) 4
4121
(latent growth curve model with free parameter = FRC model)
24.492
.000 2
14397.664 3 -679.820

4 -32302.641 5 .801

-6.553

000



-.853

87

4.530

1 2 3 4 5
-4.562
4122
(latent curve growth model with fixed parameter = HC model)
25
2 5
0, .282, .691, 1.037 .801
13.287
14.544
-1.017
1 2 3 4 5
A
4123 (linear

growth model = LIN model)
23.209 (SE = .342 ; t = 67.836)
1.896 (SE  .154 1t = 12.348)
6.205 (SE = .270 ; t = 22.979)
291 ;t = -4.383)

-1.277 (SE

413 (SE = 192 ; t = -2.149)

1204 5

4.382 (SE = .089 ; t = 49.295) \%
5 0, .25, .50, 1.50 175
4124
(UDV model)
hd 23.184 (SE = .339 ; t = 6S-306)

1.864 (SE = .152 ; t = 12.294)

5 0, .25 .50, 1.50

6.221 (SE = .266 ;t = 23.421)



88

-1.482 (SE = .51 ;t = -5.903)

-286 (SE —.143 ; t = -1.999)

»

L 2 3 4 5

12 5 4.005 (SE = .119 ; t = 33.666) 3

4.905 (SE = .201 ;t = 24.443) 4721 (SE = 211 ;t = 22.404)

(mean level) (mean slope)

(latent growth curve model with free
parameter and unequal disturbance variance model = UDV model)
(mean level)
(mean level)
23.041 (SE = .361; t = 63.899) (mean slope)
1.984 (SE = .197 t  10.075)
3 -4
(linear growth and

unequal disturbance variance model = UDV model)



- 2

4 34.016, 18.776,
67.290, 67.921 241.884
' - (X df 3.092, 2.086, 4.2C6, 4.852 13.438
85.94, 92.24, 72.18, 71.92 0 2
134
5 (residual)
RMR 2.588, 2.258, 88.911, 18.556
48.458 (largest standardized residual)
5 3.680, 2.701, .000, 5.625 2347 }-
3 1 2
3 4 5
2 X
134 5
(UDV  model) > !
2 D
4 3-4
134.690, 838.473, 51.609 31.965
(X2/df> 12.245, 52.405, 3.686 2.664 -
. 44.32, -2.47,
78.66 86.78 4
31 2
(residual) , RMR
4 33.158, 439.216, 13.958 13.057
(largest standardized residjal) 4
44792, .000, 3.567 3.509

2 3 4
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2,1 3

(linear growth ard unequal disturbance
variance model = UDV model) -

5
15
15 )
5 ACH1, ACH2, ACH3, ACH4

ACH5

SLOPE = -.007 ACHL -.008 ACH2 -.007 ACH3 +.037 ACH4 -.014 ACH5

SPSSIPC+ )



1-» L(M)
1-» (M
-»  ACHL
—> ACH2
—> ACH3
-» ACH4
—» ACH5
L* — L [OL

L* <> *RS
El—» ACHL
E2— ACH2
E3— ACH3
E4—> ACH4
E5—> ACHS

FRC
23.058 (:367)
1.924 (204)
0@=
282 (134)
693 (127)
1.846 (164)
1513 (= =
6.096 (:274)
-1.303 (2%)
-464 (199
4,358 (089)
4,358 (089)
4,358 (089)
4.358 (.089)
4,358 (,089)

15

(Maximum Likelihood Estimates)

uDv
23041 (.361)
1.984 (.197)
0(==
295 (.120)
656 (.130)
1.774 (.155)
1513 (= =
6.121 (.270)
-1.475 (:279)
-364 (.159)
4,063 (113)
4.063 (113)
4.908 (:201)
4509 (:23)
4,063 (113)

FC
25000 (= =
2.000 (= )
0<=2)
282 (= =
601 (= =
1749 (= =
1513 (= =
6.398 (.280)
1.326 (:292)
452 (.195)
4.362 (089)
4.362 (089)
4.362 (.089)
4.362 (.089)
4.362 (.089)

UN

22.929 (:345)

3594 (:290)
0E==
25 (=3
B TS
75 (==

1.00 (= =
6.012 (:284)
1.428 (.954)
927 (.760)

-4.475 (.091)

-4.475 (.091)

-4.475 (.091)

-4.475 (.09)

-4.475 (.09)

NSB

24.726 (:346)

0(=9)
0(E=
0E3
0(E==
0(==
0=
6.645 (.257)
0(=9)
Y@w
4,729 (083)
4,729 (083)
4.729 (083)
4.729 (083)
4,729 (083)

FRC
24.492 (? 9)
1924 (2 9
0(=9
14397.664 (2 9
-679.820 (2 9

-32302.641 (2 9)

80L (= =
6553 (7 9)
000 (2 9)
-853 (2 9)
4562 (2 9
4562 (2 9)
4562 (2 9)
4562 (2 9)
4562 (2 9)

AC

25000 (= =

2.000 (= 9)
0(=9
282 (==
6L (= =
1037 (= =
8L (= =

-13.287 (29

14544 (2 9)
-1.017 (29
4530 (2 9
4530 (29
4530 (2 9
4530 (2 9
4530 (2 9

LIN

23.200 (:342)

1.89 (.154)
0(==
25 (==
O
150 (= =
175 (= =
6.205 (.270)
-1.277 (:291)
- 413 (192)
4,382 (.089)
4,382 (.089)
4,382 (.089)
4,382 (.089)
4,382 (.089)

upbv
23.184 (:339)
1.864(.152)
0(==
25 (==
50 (= =
1.50(= =
175 (= =
6.221 (.266)
-1.482(.251)
-.286 (143
4.005 (.119)
4.005 (.119)
4.905 (.201)
4721 (212)
4.005 (.119)



15 ()

df

X /df

LRT (4

RMR

34.016

.00036

3.092

85.94

972
2.588
3.680

ubv

18.776

.0272

2.086

92.24

.984
2.258
2701

(Goodness of fit of model to empirical data)

3

FIC

67.290

16

.296X107

4.206

72.18

.948
88.911
.000

4

LIN

67.921

14

4.852

71.92

.946
18.550
5.625

1—-»LM)=25; 1—

5

NSB

241.884

18

0

13.438

817
40.450
2.347

134.690

12.245
44.32

.896
33.150
44.792

(MS) =2

AC

838.473

16

.00

52.405

-2.47

726
433.21C
.0

LIN

51.309

14

.327X10%

3.686

7866

.959
13.358
3.567

ubv

31.965

.0014

2.664

8678

974
13.057
3.509



ACH1

ACH2

ACH3

ACH4

1513

ACH5

5&E&EE &
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42
4
5
(FRC model)
1
(FRC  model)
(UDV model) 2
(AC model) 3 (LIN
model) 4 (NSB model)
5 5
421
(latent growth curve model with free parameter = FRC model)
32.805 (SE = .315;
t = 104.142) 8.352 (SE = .160 ; t = 52.103)
2 343 (SE = .012 ; t = 29.045)
3 727 (SE = 011 ;t = 64.852)
- 1.246 (SE = .012 ; t = 106.904) 5
1.656 7410 (SE= 2241
t = 33.021) 3519 (SE =
122 ;t = -28.878) "
463 (SE = .036 ;
t = 13.025) 1 2
3 4 5 1.989 (SE = .033 ; t = 59.548)

4.2.2

(unequal disturbance variance model = UDV model)

33.023 (SE = .333 1t = 99.126)
8.180 (SE = .176 ; t = 46.497)
2 330 (SE = .010 ; t = 33.565) 3

725 (SE = .012 ; t = 58.274) 4 1.254 (SE = .013;
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t = 94.920) 5 1.656
7.775 (SE = 230 ; t = 33.795)

3.754 (SE = 129 t = 29.135)

-511 (SE = .033 ; t = -15.438)

1234 5

1,2 3 4 5 -2.380 (SE = 101 ;t =
-23.583), -.624 (SE = .159 ; t = -3.934), 2.028 (SE = .068 ; t = 29.676), 1.390 (SE = .099 ; t =

19.022) 2,545 (SE = .145 ; t = 17.589)

423
(latent curve growth model with fixed parameter = FIC model)
39
8 0, .363,
744 1.246 1.656
9.733 (SE = .290 : t = 33.583)
3555 (SE = 122 : t = -29.079)
425 (SE = 037 ; t = 11.550)
1 2 3 4 5
1.992 (SE = .033 ; t = 59.548)
4.2.4 (linear  growth
model = LIN model)
32393 (SE = 313 ; t = 103424
14.093 (SE = 264 ; t = 53.431)
7.446 (SE = 227 ;t = 32.871)
5.863 (SE = .205 :t = 28.616)
470 (SE = .035 ; t = -13.281)
123 4 5 2052 (SE =
034 ; t = 59.548) 0, .25,

.50, .75 1.00



425 (no
slope baseline growth model = NSB model)
39.439 (SE = .274 ; t = 143.977)

6.645 (SE = 257 ; t = 25.815)

0
1L 2 3 4 5
6.373 (SE = .093 1t = 68.760)
5
(mean level) (mean slope)
(unequal disturbance variance model = UDV model) 2
(mean level)
(mean slope)
(mean level)
r. - (%0)
5 449.481, 256.861, 802.963, 552.573 4844586 -
(%2/ df) 5 40.862, 37.980, 50.185, 39.470
269.144 -
r 90.72, 94.51, 83.43, 88.59 0
2
1 4 3 5 (residual)
RMR 6.498,

11 472,458.946, 12.222 254.023
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(largest standardized residual) 8 715, 10.637, .000, 6.413

6.369 3
2 4
1 2 ' ' %2

1,34 5 1

3 4 5 2
(UDV model) -
5
16

16 ()

5 WEIGHT1, WEIGHT2, WEIGHT3,
WEIGHT4 WEIGHT5

SLOPE = .018 WEIGHT1 -.063 WEIGHT2 -.042 WEIGHT3 +.175 WEIGHT4

-.081 WEIGHTS

SPSS/PC+



16

1 —> L (MY
1 —» (M)
—>» WEIGHT1
—» WEIGHT2
—>» WEIGHT3
—> WEIGHT4
—> WEIGHT5
Lx —> L (
*-» (DS)
L* <-»S* (3LS)
El—» WEIGHT1
E2—» WEIGHT2
E3—» WEIGHT3
E4—» WEIGHT4

E5—» WEIGHT5

df

X 2/t*

LRT &

RMR
LSR

(Maximum Likelihood Estimates)

FRC

32.805 (.315)
8.352 (.160)

0= )
343 (.012)
727 (.011)
1.246 (.012)
1.656 (= =
7.410 (.224)
-3.519 (122)
463 (.036)
1.989 (.033)
1.989 (.033)
1.989 (.033)
1.989 (.033)
1.989 (.033)

(

449.481

0.0
40.862

90.72

6.498
8.715

uDv
33.023 (:333)
8.180 (.176)
0F)
330 (.010)
725 (012)
1.254 (.013)
1.656 (= =
7.775 (.230)
3.754 (.129)
-511 (.033)
-2.380 (.101)
-624 (.159)
2.028 (.068)
1.890 (.099)
2.545 (.145)

AC
39.000 (= =)
8.000 ()
0=
363 (= )
744 (= )
1.246 (= =)
1.656 (= )
9.733 (.290)
-3.555 (.122)
425 (.037)
1.992 (.033)
1.992 (.033)
1.992 (.033)
1.992 (.033)
1.992 (.033)

LIN
32.393 (:313)
14.093 (.264)

0=
25 (= =)
50 (= =)
75 (= )
100 ( 2
7.446 (.227)
5.863 (.205)
- 470 (.035)
2.052 (.034)
2.052 (.034)
2.052 (.034)
2.052 (.034)
2.052 (.034)

(Goodness of fit of model to enpirical data)

256.861

7

0.0

37.980

94.51

.867
11.472
10.637

802.963

16

0.0

50.185

83.43

733
458.946
.000

552.573

14

0.0

39.470

88.59

.769
12.222
6.413

98

NSB
39.439 (.274)
0( )
02
0E)
0( 3
0( 9
0(E=9
-6.019 (.215)
0( 9
0E)
6.373 (.093)
6.373 (.093)
6.373 (.093)
6.373 (.093)
6.373 (093)

4844.586
18
0.0
269.144
0

273
254.023
6.369



4.3 fi

001 3 2
(FRC model) 1
(UDV  model)
2 (FAIC model)
3 (LIN model) 4
(NSB model) 5 17 18
1 5

4311
(latent growth curve maodel with free parameter = FRC model)
141.290 (SE =
608 ; t = 232.280) 11416 (SE = 278 ; t =
40.998) 2 308 (SE = .016 ; t = 19.344)
3 724 (SE = .015 ; t = 48.279)
4 1.233 (SE = .015 ; t = 79.980)
5 1.708 4 10572 (SE
= 433 ;t = 24.425) -4.487
(SE = 212 ; t = -21.179)
.748
(SE = .028 ; t = 26.626)
1,234 5 2.648 (SE = .(160 ; t = 43.818)

4312
(unequal disturbance variance model = UDV model)

141.528 (SE = .632 ;t = 223.851)
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11.278 (SE = .295 ;

= 38.263)
. 2 296 (SE = .013 ; t = 22.993) : ‘ 3
717 (SE = .017 ; t = 43.206) D4 1.230 (SE
= 017 ; t = 73.480) 5 1.708
10952 (SE = 442 ; t = 24.787)
-4.784 (SE = 219 t = -21.810)
778 (SE = 025 ; t = 31.1949)
1 2 3 4 5
1 4 2.955 (SE = 122 ;
t = 24.132) 2, 3
5 1.183 (SE = .207 ; t = 5.713), 2962 (SE = .133 ;t = 22.334) 2531
(SE = .270 ; t = 9.371)
43.13
(latent curve growth model with fixed pa'ameter = FHC model)
150.4
115
0, .331, .741, 1.229 1.708
14.082 (SE = .567 ;t = 24.818)
1 -4.510 (SE = .212 ; t = -21.263)
564 (SE = .042 ; t = 13.396)
1 2 3 4 5
2.654 (SE = .061 ; t = 43.818)
4314 (linear growth
model = LIN model)

140.436 (SE 612 ; t

= 229.382)

4962 (SE = .118 ; t = 42.138)

10.737 (SE = .442 ;t = 24.309)

-1.913 (SE = .092 ; t = -20.763)
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754 (SE = .028 ; t = 27.061)

1234 5 2.787 (SE =
064 ;t = 43.818) 0123
4
4315
(no slope baseline growth model = NSB model) - f
125.466 (SE = 872.918 ;t = .144)
15540.198 (SE = 620.233 ; t = 25.055)
0
1, 2 3 4 5
3418.694 (SE = 67.568 ; t = 50.596)
5
(mean level) (mean slope)
(unequal
disturbance variance model = UDV model) 2
(mean level)
(mean slope)
(mean level)
- (%2
5 257.678, 187.101, 566.270, 354.416 21304.8026
- (%2 / df) 5 23.425,
23.288, 35.392, 25.315 1183.557 -

98.79, 99.12, 97.34, 98.34 0
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14, 3 5
(residual) RMR

26.157, 43.973, 2500.298, 96.108 2.074 X 108

(largest standardized residual) 5.577,
6.894, .000, 7.118 .206
4 3 5
1 2 4 2
X
13 4 5
1 3 5 4
2
(UDV modeB -
5
17
17 ()
5 HIGHT1, HICHT2, HIGHT3, HIGHT4

HIGHTS

SLOPE = .001 HIGHT1 -.029 HIGHT2 -.013 HIGHT3 +.091 HIGHT4 -.044 HIGHT5

SPSS/PC+



1-» L(M)
1 — (MS
—> HGHTL
—» HGHT2
—> HGHT3
—> HGHT4

—» HGHTS

L* —> L (Db
*_» (DS
L* O Ss* (RS
El—> HGHTL
E2—> HGHT2
E3—> HGHT3
E4—> HCHT4

E5—> HGHT5

df

x'/ctf

LRT )

RMR
LSR

1504
115

(Maximum Likelihood Estimates)

FRC
141.290 (.608)
11.416 (.278)
0(==
308 (.016)
724 (.015)
1.233 (.015)
1708 ( )

10572 (433)
4,487 (212)
748 (029)
2.648 (.060)
2.648 (.060)
2.648 (.060)
2.648 (.060)
2.648 (.060)

)

257.678

n

0.0

23425

98.79

.788
26.157
5577

uDv
141528 (632)
11.278 (:29)
0(==
296 (.013)
717 (.017)
1.230 (.017)
1708 (= )

10.952 (.442)

-4.784 (:219)
778 (.025)
2.955 (.122)
1.183 (:207)
2.962 (139)
2.955 (122)
2531 (:270)

187.101

0.0
23.388
9.12

837
43.973
6.8%4

FAC
150.400 (

11.500 (: )

0( 9
3Bl (=)
T4 (=9
1.229 (= )
1708 ( )

14.082 (.567)

-4510 (212)

564 (.042)
2.654 (.061)
2.654 (.061)
2.654 (.061)
2.654 (.061)
2.654 (.061)

566.270
16
0.0
35.392
97.34

703
25 .298

LIN

140.436 (:612)

4,962 (118)
0(==
1=
2=
3=
4(==

1C737 (442)

-1.913 (0%2)
w54 (028)
2787 (064)
2787 (.064)
2787 (064)
2787 (064)
2787 (064)

(Goodness of fit of model to emprical data)

354.416

14

0.0

25315

98.34

96.108
7.118

103

NSB
125.466 (872.918)
0( 9
0(E=)
0E=>2
0= )
0(=3)
0E=)

0@E==

0(: )
3418.694 (67.568)
3418.694 (67.568)
3418.694 (67.568)
3418.694 (67.568)

3418.694 (67.568)

21304.026
18
0.0
1183.557
0

-4.000

2.074 X 108
.206



4.3.2.

104

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

140.922 (SE =
519 ; t = 271.602) 9416 (SE .275 ;t = 34.298)
2 400 (SE = 014 ; t = 28.465)
3 833 (SE = .014 ;t = 61.474)
4 1234 (SE = .014 ; t = 85.876) 5
1527 8333 (SE= 370 ;t
= 22.502) 4 4.184 (SE = .205
t = 20.427)
-778 (SE = 026 ;t =
-29.489) 1234
5 1.854 (SE = .046 : t = 40.249)
4.32.2
(unequal disturbance variance model = UDV model)
141.232 (SE = 548 ; t = 257.939)
9.205 (SE = 299 ; t = 30.835)
2 381 (SE = .013 ;t = 28.664) 3
817 (SE = .016 ; t = 51.420) 4 1.230 (SE
= .012 ; t = 102.606) 5 1.527
A 8.666 (SE .383 ;t = 22.637)

t = 23.008)
3 2.560 (SE

= .106 ;t = 20.951)

4533 (SE = -215 t = 21.122)

-800 (SE = .023 t = -34.108)

1 2 3 4 5

4 5 1514 (SE = .066 ;
1, 2
177 ;t = 14.446), 902 (SE = .207 ; t = 4.367) 2.230 (SE



4.3.2.3

(latent curve growth model with fixed pa'ameter = FIC model)

1484
95
0, 419, .845 1221 1.527
11.283 (SE = .494 ;t = 22.845)
-4.208 (= .205 1t = -20.504)
' : 577 (SE = 044 ; t = 13.235)
1 2 3 4 5
1.860 (SE = .046 ; t = 40.249)
4324 (linear growth
model = LIN model)
' 141119 (SE = 511 ; t = 276.003)
14.648 (SE = 420 ; t = 34.856)
8.269 (SE = .367 ; t = 22.509) 4
6.466 (SE = .318 ; t = 20.322)
778 (SE = .027 ; t = -29.272)
12 3 4 5 1.917 (SE =
043 ; t = 40.249) 0, .25, .50,
.75 1.00
4325

(no slope baseline growth model = NSB model)
123.869 (SE = 924.478 ;t = .134)

15123.315 (SE = 656.625 ; t = 23.032)

1 2, 3 4 5

3196.378 (SE = 68.775 ; t = 46.476)



106

5
(mean level) (mean slope)
(UDV
model) 2 «'
(mean level) (mean
slooe) (mean level)
- (%09
5 234.741, 155.713, 532.527, 284.254 18685.198
- (%e2/df) 5 21.340,
19.464, 33.283, 20.304 1038.067 -
98.74, 99.17, 97.15, 98.48 0
2
14 3 5
(residual) RMR
5 19.945, 42.719, 1999.710, 65.338 1962 X 108
(largest standardized residual) 5
4.772, 7.550, .000, 5.979 .180
2 1 3 4 5
2 2
(UDV model) -
5

18



1 — LM
1-» (MS)
—> HGHTL
—» HGHIZ
— HGHT3
—> HIGH™

—> HGHI5

L* — L (Db
* s (D3]
L* <-»S* (RLS)
El— HGHT
E2— HGHT2
E3— HGHT3
E4— HGHT4

E5— HGHIS

df

p
w 2/ df

LRT @
GA
RMR

18

1484

95

(Maximum Likelihood Estimates)

FRC
140922 (519)
9.416 (.275)
0(==
400 (014)
833 (.014)
1.234 (014)

1527 = =)
8.333 (.370)

4.184 (.205)
-778 (.026)
1.854 (.046)
1.854 (.046)
1.854 (.046)
1.854 (.046)
1.854 (.046)

234.741

0.0
21.340
98.74

767
19.945
4.772

ubv

141.232 (548)

9.205 (.299)
0(==
318 (.013)
817 (.016)
1.230 (012)
1527 = =)
8.666 (383)
4533 (215)
-800 (023)
2,560 (.177)
902 (:207)
2230 (.106)
1.514 (.066)
1.514 (.066)

FC

148400 <= =)

9.500 (= =)
0(==
419 = =)
845 (= =)
1221 = =)
1527 (= =)

11.283 (494)
-4.208 (:206)
577 (.044)
1.860 (.046)
1.860 (.046)
1.860 (.046)
1.860 (.046)
1.860 (.046)

LIN

141.119 (511)
14.648 (.420)

O<==
25 (= =)
D=9

b 3

1.00 = =)

8.269 (.367)

6.466 (.319)
-778 (027)
1.917 (048)
1.917 (048)
'917 (048)
' 917 (048)
'917 (048)

(Goodness of fit of model to empirical data)

155713

0.0

19.464

9.17

42.719
7.550

532.527

16

0.0

33.283

97.15

670
1999.710
.000

284.254

14

0.0

20.304

98.48

743
65.338
5979

107

NSB
123.869 (924.479)

09
0=
O¢E =
0=
O0¢E =
0=

15123.315
(656.625)

0(==
OE =
3196.378 (68.775)
3196.378 (68.775)
3196.378 (68.775)
3196.378 (68.775)
3196.378 (68.775)

18685.198

0.0
1038.067
0

-4.000

1962 X 108
.180



108

18 ()

5 HIGHT1, HIGHT2, HIGHT3, HIGHT4

HIGHTS

SLOPE = .008 HIGHT1 -.077 HIGHT2 -.039 HIGHT3 +.299 HIGHT4 -.176 HIGHT5

SPSS/PC+

(latent growth curve model

with free parameter and unequal disturbance variance model = UDV model 2

(fit

8.10 4

' B(t)



(UN model)

w
IUDV model)

(fit:

B(®)

oD

(NSB model)

(likelihood index = LRT)

MR =

(p value)

(slope)



	บทที่ 4 ผลการวิเคราะห์ข้อมูล
	ตอนที่ 1 ผลการวิเคราะห์ค่าสถิติเบื้องต้น
	ตอนที่ 2 ผลการทดสอบความแตกต่างของค่าเฉลี่ยของตัวแปร
คะแนนสอบผลสัมฤทธิ์ทางการเรียนคณิตศาสตร์ นํ้าหนัก และส่วนสูงระหว่างช่วงเวลา และผลการทดสอบความแตกต่างของค่าเฉลี่ยของตัวแปรคะแนนสอบผลสัมฤทธิ์ทางการเรียน 
คณิตศาสตร์ นํ้าหนัก และส่วนสูงระหว่างเพศ
	ตอนที่ 3 ผลการวิเคราะห์สหสัมพันธ์ของตัวแปรสังเกตได้ทีวัดในช่วงเวลาที่ต่างกัน
	ตอนที่ 4 ผลการวิเคราะห์โมเดลโค้งพัฒนาการที่มีตัวแปรแฝงเพื่อ
ตรวจสอบความตรงของโมเดลและเพื่อเปรียบเทียบประสิทธิภาพของโมเดลทั้ง 4 แบบ


