? «
(measurement of change)
(growth) !
! (Willett, 1994)
? (Raykov, 1993, 1994; Rogosa, Brandt Zimowski, 1982,

Rogosa Willete, 1985; Willett Sayer, 1994)

(measurement cf change)

Thorndike Thomson .. 1924
, (Thomson, 1924; Thorndike, 1924 , 2539)
2
1 (classical methods for measuring change)
] 2 !

2539)
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Slinde, 1977; Lord, 1958; Lord

Zimmerman Williams, 1982
2539)

12
Manning DuBois
(Ravkov, 1993)

13

(Lord, 1963
14

measurement of change)

, 2537)

(observed difference score)

(spurious  correlation)
(Cronbach Furby, 1970;

Furby, 1970; Raykov, 1993; Rogosa Willet,1985;

, 2539 ,

(residual change score)

1958

(spurious  correlation)

(inconsistent estimates of change)

(estimated true gain score)

Lord . . 1963

, 2537)
(base - free

Tucker (Tucker et.al, 1966



«

15 (relative gain score)

(Kanjanawasee, 1989 , 25371

16 (2537)

(ceiing effect)

74 100

(classical test theory) (observed score) |
(true score)

(error score of measurement) X= T+E

(Gottman Rushe, 1993; Raykov, 1994; Willett. 1994)
(Raykov,

1994; Willett, 1989; Woodruff Hous, 1994)



change)

McArdle Aber, 1990; McArdle

(recent methods of measurement of

(measurement model)

(linear structural equation model) (Browne DuToit, 1991;

Anderson, 1990; McArdle Epstein, 1987; McArdle

Hamagami, 1991, 1995 ; Meredith, 1991; Meredith Tisak, 1990; Muthen, 1991; Pike,

1991; Raykov, 1993, 1994 ; Stoolmiller,

Meredith, 1989)

21

Duncan, Bank Patterson, 1993; Tisak

3

(structural equation model with latent variables and predictors)

2.2
221

analysis)

Pike

(2539)

Tisak

Pike (1991) L

(true  score)

(baseline of longitudinal factor

Meredith (1990)

Pike



ey M« o«r 5

(true score)

- (factor loading)

(Rovine
Eye, 1991; McArdle Aber, 1990; Tisak Meredith, 1990)
&
(2539)
1
3
222 (longitudinal
factor analysis with single indicator model)
(longitudinal factor analysis with several indicator model) Raykov
(1994)
ti
1
(2539)
2 3
23 (latent growth curve model)

McArdle Epstein (1987), McArdle Anderson (1990) McArdle

Hamagami (1991, 1995)
4 5

(growth curve model)



(a systematic pattern of «ndividual difference in

change over time)

(pattern of change in data)

(dynamics) (growth)
(decline)
(developmental process) (longitudinal data)
?
(constant) 1
4 B(®)

(latert growth curve model

with free parameter = FRC model)

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

(linear growth model = UN model) ,
(no slope baseline growth model = NSB model) (McArdle Hamagami (199,,
1995)
(latent growth curve model with unequal
discurbance variance = UDV model) (McArdle Epstein, 1987)



4

(latent

growth curve model with free parameter = FRC model)

model)

21
22
2.3

24

(latent growth curve model with fxed parameter = FIC
(linear growth model = UN model)

(no slope baseline growth model = NSB model)

(Chi-Square  Statistics = X )
(Goodness-of-Fit Index = GH)
(Root Mean Square Residual = RMR)

(Largest Standardized Residual)



3
L 1 L
6 2539
3
* (2539) ?
5 3
2536-2540
(mental development) ,
(physical  development)
2
4 1
3 2
5
(2539) 2 ( A
2540)
5 2536 5 2536-2540

(longitudinal study)

(latent growth curve



mcdel) 5

. (2539)

4 2539
2540 3

1 (latent

growth curve model with free parameter = FRC model)

2. (latent

growth curve model with fixed parameter = FC model)

(mean level) (mean
slope) (basis coefficients)
3. (linear growth model = LIN model)
(slope)
4, (no slope baseline growth model = NSB
model)

(slope)
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(mean slope) (divi3tion slope)

5 2536
2540
5 3 ( 2536-2540)
(2539)

[research methodology)

Il L 5
(pattern of change)

(development process)
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