(measurement of change)

(growth)
(Willett, 1994)
2 (Willett  Sayer, 1994; , 2541;
12543)
L (classical methods for measuring
change) 2
6 1
(observed difference score) 2
(residual change score) 3
(Lord’s estimated true gain score) 4
(base-free measurement of change) 5
(relative gain score)
( , 2537)
(classical test theory)
(observed score) (true score)

(error score of measurement)



2
( . 2541;
2543)
2. (recent methods of measurement of
change)
(measurement model) (Iinear structural equation model)
(Browne Du toit, 1991; McArdle Aber, 1990; McArdle Anderson, 1990;
McArdle Epstein, 1987; McAdle Hamagami, 1991, 1995;
, 2541)
4
(baseline model of longitudinal
factor analysis) (longitudinal

factor analysis with single indicator model)
(longitudinal factor analysis with several-indicator model)
(latent growth curve model)

(parsimony)

(interpretation)
(nonlinear) (Williamson, Appelbaum & Epanchin; 1991

, 2440)

(latent growth curve model)
McArdle Epstein (1987), McArdle Anderson (1990)
McArdle Hamagami (1991, 1995)



(growth curve model)

(@ systematic pattern of
individual difference in change over time)
(pattern of change in data)
(dynamics)
(growth) (decline)

(developmental process)
(longitudinal data)

(constant) 1

B(t)
(latent growth cutve 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)
(McArdle Hamagami (1991, 1995)

(latent
growth curve model with unequal disturbance variance = UDV model)
(McArdle Epstein, 1987)

(2539)
3
3
(2539)
2
Pike (1991) (2540



(2541) 4
5 (2542)
8 (2542)
5
5 (2543)
SEM (2543)
)
(2546)
10
. .2542
2 10
12
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(DAP : developmental™ appropriate practices)

(DAP) 4-5
2
(DAP)
3 (DAP)
4-5
L
4 -5
2548
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(scientific knowledge)

(scientific attitude)

(scientific process skills)

(latent growth curve model : LGC)
(mean level)

(mean slope) (basis coefficients)

(DAP : developmental™ appropriate practices)
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(4)
(5)
(6)
(7)
L
(DAP : developmental™ appropriate practices)
4-5
2.
4-5
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3. (DAP :

developmental appropriate practices)
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