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X (treatment)
(DAP: developmentally appropriate practices)

0 E1 (pretest)
0E 0B 0K
2,3,4
3
0 (pretest)
8C2 8C3 0,0
2,3,4
3
2
(TREAT) 2
TREAT 2

(DAP : developmentally appropriate practices)

ACHL
ACH2
ACH3
ACH4
ATT1
ATT2
ATT3
ATT4
PRO1
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PR02
PRO3
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LEVEL
SLOPE
SLEVEL
SSLOPE
EACH2
EACH3
EACH4
EATT2
EATT3
EATT4
EPR02

EPRO3

EPR04

(DAP

2
developmental”

appropriate

practices)
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(DAP : developmental®

appropriate  practices) (DAP

developmental®  appropriate practices)
' 2

(DAP . developmental® appropriate practices)

2

3.2

3.2 (DAP

developmental®  appropriate practices)

£ ( !
(G
(DAP . developmental® appropriate practices)
1 3 5
1 3 9
il 3
3 9
2 3 2
1 3 1
1 3 2
4 9 5

(DAP

developmentally appropriate practices)

(DAP . developmentally
appropriate practices) 3 (1) (2)

(3)
5 (DAP

developmentally appropriate practices) 3.3
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(DAP :developmental® appropriate practices)

1

(DAP . developmental® appropriate practices)
(G ( )

1 3
1.
, 1
3 !
4 1
5 1

1 3 3

1
1 1
2 1
3. in
4.
5.

1 3

1 3
1. I
2. |
3. 1
4. 1
5.

1 3
1
( )
3 1
1 3.2

(DAP idevelopmentally

appropriate practices) 3.4
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3.4 ‘ (DAP :developmental®

appropriate practices)

1 1
2 2
'1
3 ) 3.
4 4,
!
5 5.
6 6.
7 7.
! (DAP
developmentally appropriate practices) (DAP

. developmentally appropriate practices)

(1) (scientific knowledge)



1) (scientific
attitude)

(3) (scientific process skills)

13

50

50 3.5



3.5

(1)
(5.7)

(15)

(23)

(35)
(41)

(46)

50

3.6

4
(6)

(21)
(24)

(30.33)

(37)
(42)
(47)

9

(2)
(11)

(14)

(20)
(25)

(32)

(36)
(40)

(46)

(©)

(12)

(19)
(26)

(31)

(38)
(43)

(49)

(9)
(13,17)
(18)
(27)

(34)

(39)

(44)

(8)
(10)

(16)

(22)
(28)

(29)

(45)

(501

112,3,4,5 89 15,17 19,2231 ,33,

34,4950

6111 112113,23 27 128129,30137 140 1
42 43,4546 A7 148
7110, 14 116 118 120 121 24 125 126 132 1
35 136,38 139 141 44
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5
2
1 1,2,3,5,6,7,8,9 ,10,12 ,14 ,17 ,20,22 ,25,27 ,
29 130 132 ,34 136,37 139,40 141 44 47 50
5 4 3 2
1
2 4111 113 ,15,16 118 119 121 123,24 126 128 131 1331
35 .38 42 143 145 46 | 48 49 1
2 3 4
5
5 3.7
3.7
5 1
4 2
3 3
2 4
1 5
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(9.17)
(38)
(1242)
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(16,29
13

50

(39)
(19,40)
(@) (337)
(7.44,49)
(4) (6,26)
(24.26)
(27)
(10.30)
(31.46)
(11.32.43)
(41)
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(content validity)

(item objective congruence: 10C)

(content validity) 6
3 (1) (2)
(3)
5
6 3
(content validity) I0C
1
0
1
3
0.500
3 0500 - 1.000
5 3
1 , 4-5 37
(p : level of difficulty of the items)
(: discrimination power of the items) (reliability)
(Cronbach's alpha coefficent) ( , 2544)
0.241 - 0.634
0.230 - 0.432 0.840
0.643
0.221 - 0.572 0.212 - 0.493
0.738



3.9

4 5
18 . . 48 21 .. 48
13.30-14. . 12.30-13.
8 4 48 1 . . 48
13.30-14. . 12.30-13.
29 . . 48 1 .. 48
13.30-14. . 12.30-13.
19 . . 48 22 . . 48
13.30-14. . 12.30-13.
19 . . 48 20 . . 48
13.30-14. . 10.30-11.
9 . . 48 10 . . 48
13.30-14. . 10.30-11.
30 . . 48 31 . . 48
13.30-14.3 . 10.30-11.
20 . . 48 21 .. 48

13.30-14.3 . 10.30-11.

10
3.9

18 ... 48

14.30-15.

8 . . 48

14.30-15.
29 . . 48

14 30-15.
19 . 48

14.30-15.3

20 . . 48

13.30-14.

10 . . 48

13.30-14.
31 . . 48

13.30-14.
21 .. 48

13.30-14.

4-5

21 .. 48

13.30-14.

11 . . 48

13.30-14.
1 .. 48

13.30-14.
22 . . 48

13.30-14.

21 .. 48

9.30-10.30U

1 . . 48

9.30-10.30
1 .. 48

9.30-10.30
22 . . 48

9.30-10.30U

9
4

18 - . 48
9.30-10.30

8 . . 48
9.30-10.30V
29 . . 48
9.30-1

19 . . 48
9.30-10.30
20 . . 48
14.30-15.

10 . . 48
14.30-15. -
31 . . 48
14.30-15.

21 .. 48
14.30-15.3

60

2548

J

19 . . 48

9.30-10.30" .

9 . 48

9.30-10.
30 . . 48

9.30-1 -
20 . 48

9.30-10.

21 . 48

10 30-11. -

11 . . 48

10.30-11.
1 .. 48

10.30-11.
22 .. 43

10.30-11.
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4
1
3 1
2
(mean)
(standard deviation) (coefficient of variation)
(median) (mode) (range) (maximum)
(minimum) (skewness) (kurtosis) 3
(one-way analysis of variance)
4 (ACHL 1ACH2 1ACH3 1ACH4)
4 (ATTL , ATT2 1ATT3 1ATT4)
4 (PROL 1PR02 1PRO3 , PR04)
SPSS for windows version 10.0
2. (multivariate analysis of variance:
MANOQVA) (centroid)
1 (ACH1)
1(ATT ) (PRO1) 1
(analysis of covariance : ANCOVAIn
1
1 (covariance)
3. (one-way analysis of variance with
repeated measures)
3 (ACH2 , ACH3 , ACH4) 3
(ATT2 1ATT3 L1ATT4) 3
(PR0O2 1PR0O3 1PRO4)
3
(ACH2 1ACH3 ACH4) 3 (ATT2 1

ATT3 ATT4) 3 (PRO2 ,
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PRO3 PRO4) 3

(one-way analysis of variance with repeated

measures)

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 1ACH4)R
3 (ATT2 1ATT3 ,ATT4)
3 (PR02 1PRO 3 ,PRO 4)
(multivariate analysis of variance: MANOVA)
8.54

(latent growth curve model with free parameter = FRC

model) (linear growth model = LIN model)
(reticular action
model = RAM notation) McArdle McDonnald (1984) McArdle

Epstein (1987)

(Conlin Horn, 1991, 1995)
LY



BE

PS

B(1) = X2-X2 ,B(2) -

residual

63

‘ BE MXM M
2
B(t)
X3-X2 B(3) = X4 - X2 X2 -X4
mean slope B(t)
0.500
GFI AGFI RMR largest standardzed
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