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3 4 r = .65 4 5 r = .67 5 6 r = .65
6 7 r = .67 3 7

r = .47

3 4 r = .63 4 5 r = .65 5 6 r = .61
6 7 r = .63 3 7 r = .45 

4 5 r = .67 5 6 r = .67 6 7 r 
= .71 3 7  r = .48 
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3 4 r = .62 4 5 r = .63 5 6 r 
= .62 6 7 r = .62 3 7

 r = .41 

3 4 r = .58 4 5 r = .61 5 6 r = .60
6 7 r = .61 3 7  r 
= .40 

3 7
2

5 6

 r 
= .40 .71

3 7  r = .41 
 r = .40  
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1  2 3

r
1  

1 r  
3  

1.
2.

3. 4. 5. 6. 7.

1 − 
2 .34 ** − 
3 .30 ** .55 ** − 
4 .35 ** .47 ** .51 ** − 
5 .42 ** .43 ** .58 ** .38 ** − 
6 .43 ** .42 ** .57 ** .54 ** .51 ** − 
7 .40 ** .52 ** .71 ** .57 ** .58 ** .66 ** − 
8 .17 ** .18 ** .24 ** .14 ** .31 ** .23 ** .22 **

9 -.22 ** -.14 ** -.10 ** -.18 ** -.17 ** -.13 ** -.14 **

10 -.08 ** -.08 ** -.07 ** -.05 * -.12 ** -.06 ** -.04 *

11 .31 ** .37 ** .32 ** .30 ** .29 ** .33 ** .30 **

12 .10 ** .12 ** .17 ** .03 .12 ** .07 ** .08 **

13 .20 ** .13 ** .19 ** .10 ** .19 ** .13 ** .13 **

14 .22 ** .09 ** .10 ** .17 ** .19 ** .16 ** .18 **

15 .33 ** .38 ** .32 ** .43 ** .35 ** .36 ** .40 **

16 -.26 ** -.15 ** -.12 ** -.17 ** -.31 ** -.25 ** -.18 **

17 .05 * .10 ** .12 ** .07 ** .12 ** .08 ** .05 *

18 .06 ** .06 ** .08 ** .06 ** .11 ** .07 ** .04 
19 .01 .06 ** .04 -.04 .04 -.01 -.03 
20 .01 .03 .01 -.02 .04 -.02 -.04 
21 -.09 ** -.05 * -.04 -.08 ** .00 -.07 ** -.06 *
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22 -.08 ** -.04 -.02 -.08 ** .04 -.06 * -.05 *

23 0= 1=  -.19 ** -.12 ** -.06 ** -.05 * -.17 ** -.15 ** -.14 **

4  

1.
2.

3. 4. 5. 6. 7.

1 − 
2 .37 ** − 
3 .35 ** .56 ** − 
4 .36 ** .47 ** .54 ** − 
5 .45 ** .46 ** .57 ** .38 ** − 
6 .44 ** .45 ** .54 ** .54 ** .53 ** − 
7 .39 ** .54 ** .68 ** .61 ** .57 ** .64 ** − 
8 .19 ** .24 ** .27 ** .19 ** .35 ** .28 ** .24 **

9 -.24 ** -.22 ** -.20 ** -.25 ** -.25 ** -.19 ** -.23 **

10 -.08 ** -.11 ** -.10 ** -.08 ** -.18 ** -.12 ** -.13 **

11 .36 ** .38 ** .39 ** .34 ** .34 ** .34 ** .37 **

12 .11 ** .13 ** .14 ** .05 ** .10 ** .09 ** .08 **

13 .20 ** .16 ** .20 ** .13 ** .18 ** .11 ** .13 **

14 .22 ** .13 ** .12 ** .23 ** .19 ** .17 ** .20 **

15 .36 ** .41 ** .35 ** .45 ** .38 ** .41 ** .46 **

16 -.29 ** -.23 ** -.16 ** -.22 ** -.38 ** -.30 ** -.26 **

17 .05 * .12 ** .11 ** .07 ** .10 ** .08 ** .03 
18 .03 .07 ** .06 ** .04 .08 ** .04 * .04 *

19 .04 * .11 ** .08 ** .01 .06 ** .03 .01 
20 .04 .08 ** .05 ** .03 .06 ** -.01 -.02 
21 -.11 ** -.04 * -.06 ** -.07 ** -.01 -.06 ** -.07 **

22 -.11 ** -.03 -.05 * -.07 ** .01 -.07 ** -.08 **

23 0= 1=  -.16 ** -.13 ** -.01 -.01 -.16 ** -.15 ** -.12 **

5  

1.
2.

3. 4. 5. 6. 7.

1 − 
2 .35 ** − 
3 .38 ** .58 ** − 
4 .38 ** .46 ** .56 ** − 
5 .46 ** .46 ** .56 ** .40 ** − 
6 .46 ** .44 ** .54 ** .54 ** .53 ** − 

68



7 .44 ** .56 ** .71 ** .65 ** .56 ** .64 ** − 
8 .23 ** .22 ** .30 ** .21 ** .36 ** .30 ** .27 **

9 -.27 ** -.25 ** -.22 ** -.24 ** -.26 ** -.21 ** -.24 **

10 -.14 ** -.13 ** -.15 ** -.10 ** -.20 ** -.14 ** -.16 **

11 .35 ** .37 ** .42 ** .35 ** .36 ** .37 ** .40 **

12 .10 ** .10 ** .15 ** .05 ** .09 ** .08 ** .09 **

13 .22 ** .14 ** .22 ** .10 ** .18 ** .13 ** .13 **

14 .21 ** .18 ** .18 ** .28 ** .23 ** .18 ** .26 **

15 .36 ** .38 ** .38 ** .45 ** .38 ** .41 ** .48 **

16 -.30 ** -.27 ** -.24 ** -.26 ** -.43 ** -.34 ** -.31 **

17 .04 * .12 ** .12 ** .08 ** .09 ** .07 ** .07 **

18 .04 * .10 ** .09 ** .07 ** .11 ** .08 ** .10 **

19 .05 * .11 ** .09 ** .01 .06 ** .03 .07 **

20 .05 ** .10 ** .08 ** .05 ** .06 ** .04 .05 *

21 -.10 ** -.06 ** -.06 ** -.07 ** -.02 -.05 * -.07 **

22 -.11 ** -.04 * -.06 ** -.07 ** .01 -.04 * -.06 **

23 0= 1=  -.16 ** -.11 ** -.06 ** -.03 -.20 ** -.15 ** -.12 **

6  

1.
2.

3. 4. 5. 6. 7.

1 − 
2 .34 ** − 
3 .34 ** .53 ** − 
4 .37 ** .44 ** .52 ** − 
5 .45 ** .44 ** .55 ** .41 ** − 
6 .43 ** .41 ** .51 ** .55 ** .54 ** − 
7 .41 ** .52 ** .67 ** .66 ** .56 ** .66 ** − 
8 .27 ** .26 ** .32 ** .22 ** .41 ** .33 ** .31 **

9 -.23 ** -.23 ** -.22 ** -.26 ** -.23 ** -.22 ** -.25 **

10 -.16 ** -.15 ** -.14 ** -.12 ** -.23 ** -.20 ** -.16 **

11 .39 ** .34 ** .38 ** .36 ** .38 ** .38 ** .38 **

12 .07 ** .10 ** .13 ** .05 * .09 ** .07 ** .09 **

13 .18 ** .22 ** .26 ** .12 ** .20 ** .11 ** .13 **

14 .24 ** .16 ** .16 ** .28 ** .25 ** .22 ** .26 **

15 .37 ** .34 ** .34 ** .46 ** .41 ** .42 ** .46 **

16 -.34 ** -.27 ** -.25 ** -.28 ** -.42 ** -.38 ** -.34 **

17 .08 ** .15 ** .15 ** .08 ** .11 ** .07 ** .10 **
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18  .03  .11 ** .10 ** .05 ** .11 ** .08 ** .08 ** 
19  .04 * .12 ** .09 ** .01  .08 ** .01  .05 * 
20  .05 * .12 ** .10 ** .06 ** .09 ** .03  .05 ** 
21  -.09 ** .01  -.02  -.07 ** -.01  -.04 * -.05 * 
22  -.11 ** .02  -.01  -.05 ** .02  -.05 * -.03  
23 0= 1=  -.14 ** -.10 ** -.06 ** .01  -.19 ** -.17 ** -.13 ** 

  7  

  
1.

 

2.

 

3.
 

4.
 

5.
 

6.
 

7.
 

1  −              
2  .33 ** −            
3  .36 ** .53 ** −          
4  .36 ** .41 ** .53 ** −        
5  .45 ** .44 ** .59 ** .39 ** −      
6  .44 ** .36 ** .51 ** .53 ** .52 ** −    
7  .41 ** .48 ** .69 ** .65 ** .59 ** .65 ** −  
8  .24 ** .22 ** .34 ** .21 ** .39 ** .34 ** .30 ** 
9  -.26 ** -.27 ** -.22 ** -.24 ** -.26 ** -.21 ** -.25 ** 

10  -.17 ** -.13 ** -.18 ** -.14 ** -.22 ** -.22 ** -.17 ** 

11  .37 ** .31 ** .39 ** .33 ** .37 ** .38 ** .39 ** 

12  .06 ** .08 ** .14 ** .06 ** .11 ** .07 ** .08 ** 
13  .18 ** .24 ** .26 ** .10 ** .20 ** .11 ** .17 ** 
14  .23 ** .14 ** .21 ** .28 ** .26 ** .22 ** .27 ** 
15  .35 ** .32 ** .40 ** .46 ** .39 ** .46 ** .50 ** 
16  -.36 ** -.29 ** -.29 ** -.28 ** -.44 ** -.37 ** -.35 ** 
17  .07 ** .17 ** .18 ** .09 ** .15 ** .08 ** .11 ** 
18  .01  .11 ** .09 ** .06 ** .14 ** .07 ** .09 ** 
19  .03  .13 ** .12 ** .02  .11 ** .05 * .09 ** 
20  .06 ** .17 ** .11 ** .07 ** .11 ** .02  .07 ** 
21  -.10 ** -.03  .01  -.06 ** .04  -.02  -.02  
22  -.13 ** .00  .01  -.05 * .05 * -.02  -.02  
23 0= 1=  -.14 ** -.09 ** -.06 ** .03  -.18 ** -.15 ** -.13 ** 

* p < .05, ** p < .01 
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3 r
2  

2 3 r  
3  

1.
2.

3. 4. 5. 6. 7.

1 .17 ** .18 ** .24 ** .14 ** .31 ** .23 ** .22 **

2 -.22 ** -.14 ** -.10 ** -.18 ** -.17 ** -.13 ** -.14 **

3 -.08 ** -.08 ** -.07 ** -.05 * -.12 ** -.06 ** -.04 *

4 .31 ** .37 ** .32 ** .30 ** .29 ** .33 ** .30 **

5 .10 ** .12 ** .17 ** .03 .12 ** .07 ** .08 **

6 .20 ** .13 ** .19 ** .10 ** .19 ** .13 ** .13 **

7 .22 ** .09 ** .10 ** .17 ** .19 ** .16 ** .18 **

8 .33 ** .38 ** .32 ** .43 ** .35 ** .36 ** .40 **

9 -.26 ** -.15 ** -.12 ** -.17 ** -.31 ** -.25 ** -.18 **

10 .05 * .10 ** .12 ** .07 ** .12 ** .08 ** .05 *

11 .06 ** .06 ** .08 ** .06 ** .11 ** .07 ** .04 
12 .01 .06 ** .04 -.04 .04 -.01 -.03 
13 .01 .03 .01 -.02 .04 -.02 -.04 
14 -.09 ** -.05 * -.04 -.08 ** .00 -.07 ** -.06 *

15 -.08 ** -.04 -.02 -.08 ** .04 -.06 * -.05 *

16 0= 1=  -.19 ** -.12 ** -.06 ** -.05 * -.17 ** -.15 ** -.14 **

4  

1.
2.

3. 4. 5. 6. 7.

1 .15 ** .17 ** .22 ** .14 ** .27 ** .20 ** .20 **

2 -.21 ** -.17 ** -.16 ** -.22 ** -.19 ** -.15 ** -.19 **

3 -.09 -.12 ** -.08 -.09 -.15 ** -.13 ** -.12 **

4 .31 ** .34 ** .34 ** .28 ** .28 ** .30 ** .29 **

5 .10 * .12 ** .15 ** .06 .08 .08 .07 
6 .16 ** .14 ** .17 ** .12 ** .17 ** .12 ** .11 *

7 .21 ** .12 ** .10 * .21 ** .22 ** .17 ** .19 **

8 .31 ** .38 ** .33 ** .40 ** .36 ** .36 ** .41 **
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9 -.24 ** -.21 ** -.14 ** -.20 ** -.29 ** -.24 ** -.21 **

10 .05 .11 ** .11 * .11 * .09 .09 .04 
11 .01 .03 .07 .02 .09 .05 .06 
12 .02 .07 .03 -.02 .03 .01 -.04 
13 .02 .01 .01 -.01 .02 -.05 -.07 
14 -.12 ** -.02 -.04 -.08 -.02 -.06 -.07 
15 -.11 * -.02 -.05 -.07 .01 -.07 -.09 
16 0= 1=  -.16 ** -.13 ** -.01 -.01 -.16 ** -.15 ** -.12 **

5  

1.
2.

3. 4. 5. 6. 7.

1 .17 ** .15 ** .21 ** .16 ** .24 ** .20 ** .20 **

2 -.20 ** -.17 ** -.17 ** -.19 ** -.22 ** -.12 ** -.19 **

3 -.05 -.09 -.10 -.06 -.11 * -.09 -.10 

4 .28 ** .34 ** .34 ** .26 ** .29 ** .31 ** .32 **

5 .08 .08 .15 ** .05 .08 .08 .09 
6 .15 ** .09 .17 ** .10 .14 ** .11 * .11 **

7 .21 ** .12 ** .15 ** .23 ** .20 ** .16 ** .22 **

8 .29 ** .34 ** .33 ** .38 ** .33 ** .34 ** .39 **

9 -.22 ** -.20 ** -.16 ** -.20 ** -.26 ** -.25 ** -.23 **

10 .04 .09 .13 ** .10 .09 .06 .08 
11 .03 .06 .07 .07 .10 .08 .09 
12 .05 .06 .05 .00 .04 .00 .05 
13 .03 .04 .06 .03 .03 .01 .02 
14 -.11 * -.06 -.05 -.07 -.05 -.08 -.07 
15 -.10 -.03 -.03 -.04 .02 -.04 -.03 
16 0= 1=  -.16 ** -.11 ** -.06 ** -.03 -.20 ** -.15 ** -.12 **

6  

1.
2.

3. 4. 5. 6. 7.

1 .16 ** .19 ** .22 ** .17 ** .24 ** .21 ** .22 **

2 -.17 ** -.14 ** -.14 ** -.17 ** -.15 ** -.13 ** -.17 **

3 -.05 -.11 -.09 -.07 -.13 ** -.12 ** -.11 *

4 .28 ** .30 ** .32 ** .27 ** .25 ** .29 ** .31 **

5 .12 ** .14 ** .13 ** .04 .13 ** .08 .06 
6 .20 ** .13 ** .18 ** .12 * .16 ** .11 * .12 **
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7  .21 ** .14 ** .12 * .17 ** .18 ** .17 ** .21 ** 
8  .27 ** .26 ** .27 ** .32 ** .28 ** .30 ** .36 ** 
9  -.20 ** -.20 ** -.14 ** -.17 ** -.24 ** -.24 ** -.22 ** 

10  .05  .13 ** .16 ** .12 ** .09  .07  .09  
11  .01  .06  .09  .12 ** .14 ** .11  .10  
12  .05  .09  .05  -.01  .06  .00  .03  
13  .06  .10  .08  .07  .09  .02  .04  
14  -.11  -.01  .00  -.08  -.04  -.07  -.05  
15  -.12 * .03  .01  -.05  .03  -.04  -.02  
16 0= 1=  -.14 ** -.10 ** -.06 ** .01  -.19 ** -.17 ** -.13 ** 

   7  
 

  
1.

 

2.

 

3.
 

4.
 

5.
 

6.
 

7.
 

 

1  .16 ** .16 ** .22 ** .14 ** .26 ** .22 ** .20 ** 
2  -.14 ** -.15 ** -.13 ** -.17 ** -.12 ** -.14 ** -.14 ** 
3  -.06  -.07  -.11  -.06  -.14 ** -.12 ** -.09  

4  .25 ** .25 ** .27 ** .23 ** .22 ** .25 ** .26 ** 

5  .12 ** .14 ** .16 ** .04  .17 ** .09  .11 * 
6  .18 ** .12 ** .21 ** .13 ** .17 ** .10  .15 ** 
7  .19 ** .13 ** .12 * .18 ** .17 ** .13 ** .14 ** 
8  .24 ** .27 ** .27 ** .32 ** .24 ** .27 ** .31 ** 
9  -.18 ** -.18 ** -.15 ** -.15 ** -.23 ** -.17 ** -.16 ** 

10  .04  .14 ** .17 ** .09  .11 * .09  .10  
11  -.01  .05  .11  .09  .14 ** .10  .13 ** 
12  .02  .09  .08  .01  .07  .05  .08  
13  .03  .09  .08  .04  .08  .02  .05  
14  -.11  -.05  .00  -.06  .00  -.02  -.05  
15  -.12 * .02  .05  .00  .06  .02  .00  
16 0= 1=  -.14 ** -.09 ** -.06 ** .03  -.18 ** -.15 ** -.13 ** 

* p < .05, ** p < .01 
 
 
 

 

73



3 7

 r = .30 .70  
3  r = .71 5  

r = .71 7  r = .69  r = .64 .67

 r = .50

r = .33 .46

 r = .20 .40
 r 

= .42
 r = .27 .10

 

 r = .03 .21

 r = .20 .50
 r = .40 .50 

 r = .44 .12
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=1  r = .19 .08

3 3
7  

3 r = .21 .37
r = .13 .30

4 7
r = .21 .34 

r = .23 .11
r = .13 .04

3 r = .03 .17
r = .10 .21

r = .08 .12 r = .14 .17

3 r = .09 .23 r = .22
.43

3
r = .31 .12 r = .31 .24 r = .26 .16
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3 r = .03 .17 r = .01 .14
r = .10 .14 r = .11 .17

=1 6 7
r = .19 .04

 r = .30 .70
 r = .69 .71  r = .64 .67

 r = .20 .40
r = .27 .10

r = .44 .12  
3

 r = .13 .34 r = .22 .43 4 7
r = 

.23 .11
r = .31 .12  

4
5  
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1,320

1

77



 

T1 T2 T3 T4 T5 
M SD M SD M SD M SD M SD 

2.78 0.51 2.93 0.49 3.02 0.47 3.02 0.49 3.04 0.52 
3.19 0.56 3.39 0.49 3.51 0.45 3.52 0.42 3.59 0.41 
2.59 0.62 2.91 0.56 3.08 0.54 3.04 0.53 3.12 0.52 
3.00 0.53 3.12 0.52 3.19 0.50 3.19 0.51 3.24 0.51 
2.62 0.47 2.78 0.47 2.91 0.47 2.89 0.47 2.93 0.49 
2.63 0.54 2.85 0.51 3.00 0.49 3.05 0.48 3.12 0.47 
2.53 0.63 2.88 0.59 3.11 0.56 3.09 0.56 3.19 0.56 

M SD  

Latent growth model, 
LGM; Meredith & Tisak, 1990

 
 

 

LGM 1
LGM 1

LGM 0
 



1 1 0

0 1
AIC Akaike Information Criterion Akaike, 1974 BIC Bayesian 

Information Criterion Schwarz, 1978 CFI Comparative Fit Index Bentler, 1990
TLI Tucker–Lewis Index Tucker & Lewis, 1973 RMSEA Root Mean Square 
Error of Approximation Browne & Cudeck, 1992 AIC BIC

CFI TLI

1 RMSEA
0  

2
1

AIC BIC CFI TLI RMSEA 
0 5574.12 5625.38 0.95 0.95 0.11 
1 55426.97 55498.72 11.00 00.99 00.04 
0 5014.47 5065.84 0.94 0.94 0.13 
1 44877.50 44949.42 00.98 00.97 00.09 
0 7384.63 7435.66 0.86 0.86 0.19 
1 77061.67 77133.12 00.96 00.94 00.13 
0 6378.51 6429.67 0.98 0.98 0.07 
1 66331.66 66403.29 00.99 00.99 00.05 
0 4914.42 4965.06 0.93 0.93 0.13 
1 44761.09 44831.99 00.98 00.97 00.08 
0 6164.62 6215.48 0.94 0.94 0.12 
1 66012.58 66083.79 00.99 00.99 00.05 
0 8814.57 8865.88 0.83 0.83 0.19 
1 88482.80 88554.65 00.96 00.93 00.12 

2  

1 1 3

0.1%
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0

LGM

2.84 *** 0.18 *** 0.06 *** 0.01 ***

3.28 *** 0.20 *** 0.08 *** 0.01 ***

2.77 *** 0.23 *** 0.10 *** 0.01 ***

3.05 *** 0.19 *** 0.05 *** 0.01 ***

2.68 *** 0.15 *** 0.07 *** 0.01 ***

2.71 *** 0.19 *** 0.11 *** 0.01 ***

2.70 *** 0.22 *** 0.13 *** 0.01 ***

***:  

LGM

LGM
Conditional LGM CLGM CLGM LGM

1 LGM  

 

 

1



CLGM
LGM  

 

CLGM 4 5

5%

CLGM

0.11 *** -0.01
0.00 0.01
0.05 *** 0.00
0.01 0.00
0.00 0.00
0.08 * 0.00

-0.13 *** 0.01
0.07 ** 0.00
0.19 *** -0.01
0.18 *** -0.03  **

-0.14 *** 0.01
0.00 0.00

-0.01 0.00
-0.01 0.00
0.00 0.00  *

*: , **: , ***: 



CLGM  

95%  

CLGM 6 7

5%

82



CLGM

0.05 * -0.01
0.01 0.00
0.02 0.00
0.02 * 0.00
0.00 0.00
0.07 0.00

-0.05 * 0.00
-0.01 0.01
0.31 *** -0.05  ***

0.23 *** -0.03  ***

-0.07 * 0.00
0.01 0.00

-0.02 * 0.00 *

0.00 0.00 
0.00 0.00 *

*: , **: , ***:  

CLGM  

95%  
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CLGM 8 9

5%

CLGM

-0.05 0.01 
0.02 0.00 
0.04 ** 0.00 
0.03 ** 0.00 
0.01 0.00 
0.20 *** -0.03  *

-0.06 * 0.00
0.02 -0.01
0.25 *** -0.02
0.26 *** -0.02  *

0.05 -0.02  **

-0.01 0.00
-0.02 0.01  *

0.00 0.00
0.00 0.00

*: , **: , ***:  
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CLGM

95%  

85



CLGM 10 11

5%

10 CLGM

-0.08 -0.01
-0.02 0.00
0.01 ** 0.00
0.04 ** 0.00
0.01 0.00
0.11 *** 0.00  *

-0.11  * 0.00
0.07 -0.01
0.11 *** 0.00
0.39 *** -0.04  *

-0.06 0.00  **

-0.02 0.00
-0.01 0.00  *

-0.01 0.00
0.00 0.00

*: , **: , ***:  
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11 CLGM
 

95%  
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CLGM 12 13

5%

12 CLGM

0.08 *** 0.01 
-0.02 0.01  ** 
0.04 *** -0.01
0.02 * 0.00
0.01 0.00
0.25 *** -0.03  *

-0.10  *** 0.01 *

0.03 -0.01  *

0.06 * 0.00
0.20 *** -0.02  *

-0.13  *** 0.00
0.00 0.00

-0.01 0.00
0.00 0.00
0.00 0.00

*: , **: , ***:  
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13 CLGM
 

95%  
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CLGM 14 15

5%

14 CLGM

0.07 * 0.00 
-0.01 0.00 
0.03 * -0.01
0.03 ** -0.01  *

0.00 0.00
0.14 *** 0.00

-0.05 * 0.00
0.03 -0.01
0.19 *** -0.02
0.25 *** -0.03  ***

-0.15 *** 0.01
-0.01 0.00
-0.02 0.00
-0.01 0.00
0.00 0.00

*: , **: , ***:  
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15 CLGM  

95%  

91



CLGM 16 17

5%

16 CLGM

0.05 0.00 
-0.01 0.00 
0.02 0.00 
0.03  * 0.00 
0.00 0.00  * 
0.22  *** -0.02

-0.09  *** 0.00
0.06  * -0.01
0.14  *** 0.00
0.41  *** -0.05  ***

-0.06  * -0.01
-0.01 0.01  **
-0.02  * 0.00
-0.01 0.00
0.00 0.00

*: , **: , ***:  
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17 CLGM

95%  

93



 

 

 

e.g., , 2023

 
CLGM

 
18 19

5%

 
 

18 CLGM  
 

   
 0.14  * -0.01  

 -0.19  *** 0.02 ** 
 0.04  ** 0.00  

 0.33  *** -0.03 ** 
*: , **: , ***:  
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19 CLGM  

95%  

95



20 21

5%

20 CLGM

0.11  ** 0.00 
-0.11  *** 0.00 
-0.03 0.01 
0.41  *** -0.06  ***

*: , **: , ***:  

21 CLGM

95%  
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22 23

5%

22 CLGM

0.24  *** -0.02 *

-0.10  *** 0.00
0.02 -0.01
0.39  *** -0.03 **

*: , **: , ***:  

23 CLGM

95%  
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24 25

5%

24 CLGM

0.13  *** 0.01 
-0.16  *** 0.00 
0.04 0.00 
0.31  *** -0.02

*: , **: , ***:  

25 CLGM

95%  
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26 27
5%

 
 

26 CLGM
 

   
 0.31  *** -0.02  * 
 -0.16  *** 0.01  * 
 0.01   -0.01   

 0.20  *** -0.01  
*: , **: , ***:  

 
 

27 CLGM
 

 

95%  
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28 29

5%

28 CLGM

0.18 *** 0.00 
-0.11 *** 0.00 
0.00 0.00 
0.36 *** -0.04 ***

*: , **: , ***:  

29 CLGM

95%  
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30 31

5%

30 CLGM

0.27 *** -0.02
-0.16 *** 0.00
0.03 0.00
0.36 *** -0.02 *

*: , **: , ***:  

31 CLGM

95%  
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3

 

CLGM 3

3

102



.
3

.
3

.
CLGM

.

.
CLGM

3

103



LGM CLGM

3 4

5  
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4
4

Latent Growth Model; LGM

4 LGM

developmental 
pathways

group-based trajectory modeling GBTM; Nagin, 2005
GBTM

trajectory group

4
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GBTM

4

GBTM

4

GBTM

GBTM finite mixture modeling
Muthén & Muthén, 2000

growth mixture model GMM latent 
class growth analysis LCGA GBTM

Jung & Wickrama, 2008

GMM

LCGA
0

LCGA GMM
Berlin et al., 2014  

GBTM LCGA GBTM

GBTM
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GBTM  

GBTM

GBTM
 J 

 j  πj 

GBTM

 t  j 
GBTM

GBTM
 j 

GBTM
GBTM

GBTM

censored 
normal

4 GBTM
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GBTM  

GBTM
 πj 10%

60% 30%

posterior probability of group membership  
GBTM

 i  j 0 1
1

GBTM

GBTM

Nagin & Odgers (2010) GBTM

BIC  
2 3 4 …

Bayesian Information Criterion; BIC
Nagin, 2005; Nylund et al., 2007 BIC

GBTM BIC
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BIC

GBTM
average posterior probability 

of assignment; APPA APPA

APPA 0.7
(Nagin, 2005) odds of correct 

classification OCC OCC

Nagin & Odgers (2010) APPA OCC

BIC APPA

. GBTM
GBTM

GBTM

GBTM

 
4

4
5

. GBTM
GBTM

GBTM

Nagin & Odgers (2010) 
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APPA  

GBTM

BIC

4

GBTM  

 GBTM
Censored Normal CNORM 3

7

BIC

6

High 22.57% Middle 60.59%
Low 16.84% 6

1; 36
17%

3 7
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3
3

3

2.154 0.055
2.742 0.059 3.280 0.060

3

0.70
3

3  
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1 3  
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2  

t  p  

1 Baseline 0.00 . . . 
2 Constant -0.47 1.44 -0.32 0.75 n.s. 

0.38 0.16 2.33 0.02 * 
0.05 0.07 0.68 0.50 n.s. 
0.20 0.07 3.07 0.00 ** 
0.05 0.07 0.70 0.48 n.s. 
0.00 0.04 -0.04 0.97 n.s. 
0.40 0.24 1.70 0.09 n.s. 

-0.54 0.14 -3.85 0.00 ** 
0.18 0.16 1.18 0.24 n.s. 
0.50 0.23 2.19 0.03 * 
0.41 0.18 2.31 0.02 * 

-0.57 0.16 -3.59 0.00 ** 
-0.04 0.04 -0.95 0.34 n.s. 
0.04 0.05 0.84 0.40 n.s. 

-0.02 0.02 -1.04 0.30 n.s. 
-0.03 0.02 -1.12 0.26 n.s. 

3 Constant -7.74 1.86 -4.16 0.00 ** 
0.94 0.20 4.70 0.00 ** 
0.14 0.09 1.70 0.09 n.s. 
0.41 0.09 4.60 0.00 ** 

-0.09 0.08 -1.13 0.26 n.s. 
-0.01 0.05 -0.15 0.88 n.s. 
0.98 0.29 3.40 0.00 ** 

-1.13 0.19 -6.09 0.00 ** 
0.45 0.19 2.38 0.02 * 
1.56 0.29 5.35 0.00 ** 
1.30 0.25 5.19 0.00 ** 

-1.22 0.21 -5.75 0.00 ** 
-0.02 0.05 -0.50 0.62 n.s. 
0.04 0.06 0.71 0.48 n.s. 

-0.04 0.02 -1.70 0.09 n.s. 
-0.05 0.03 -1.64 0.10 n.s. 
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Baseline Low  
vs Middle Low  vs High

4 15
2  3

log-odds  

3
log-odds, 95% CI  

.38
.20

−.54

.50
.41

−.57

.94

.41
.98 1.56
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−1.13

.45
1.30

−1.22

3

3

4

4
5
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4

t  p  

1 Baseline 0.00 . . . 
2 Constant -0.45 0.83 -0.54 0.59 n.s. 

0.30 0.20 1.49 0.14 n.s. 
-0.78 0.12 -6.38 0.00 ** 
0.07 0.13 0.56 0.58 n.s. 
0.76 0.19 4.04 0.00 ** 

3 Constant -7.25 1.00 -7.27 0.00 ** 
0.86 0.23 3.66 0.00 ** 

-1.31 0.15 -8.75 0.00 ** 
0.16 0.15 1.05 0.30 n.s. 
2.36 0.23 10.27 0.00 ** 
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5
log-odds, 95% CI  
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GBTM

3 7
GBTM

6  
2

2

7 8
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6 2  

4

9 10

2
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7

t  p  

1 Baseline 0.00 . . . 
2 Constant -7.69 1.21 -6.37 0.00 ** 

0.19 0.13 1.48 0.14 n.s. 
0.13 0.06 2.34 0.02 * 
0.03 0.06 0.53 0.59 n.s. 
0.16 0.05 3.09 0.00 ** 
0.01 0.03 0.34 0.74 n.s. 
0.38 0.19 2.01 0.04 * 

-0.30 0.12 -2.53 0.01 * 
-0.15 0.12 -1.18 0.24 n.s. 
1.54 0.19 7.90 0.00 ** 
0.98 0.15 6.52 0.00 ** 

-0.28 0.13 -2.08 0.04 * 
0.04 0.03 1.12 0.26 n.s. 

-0.05 0.04 -1.28 0.20 n.s. 
-0.01 0.02 -0.83 0.41 n.s. 
0.00 0.02 -0.16 0.87 n.s. 

8
log-odds, 95% CI  
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9  

t  p  

1 Baseline 0.00 . . . 
2 Constant -5.61 0.67 -8.32 0.00 ** 

0.55 0.16 3.37 0.00 ** 
-0.54 0.10 -5.41 0.00 ** 
-0.11 0.11 -1.00 0.32 n.s. 
1.90 0.16 11.74 0.00 ** 

10
log-odds, 95% CI  

GBTM

; GBTM
11

3  
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12 13

11 3  

12 13

4
14 15

3
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12

t  p  

1 Baseline 0.00 . . . 
2 Constant -6.25 1.46 -4.29 0.00 ** 

-0.33 0.16 -2.04 0.04 * 
0.17 0.07 2.48 0.01 * 
0.16 0.07 2.29 0.02 * 
0.01 0.06 0.12 0.90 n.s. 
0.00 0.04 0.06 0.95 n.s. 
0.74 0.24 3.07 0.00 ** 

-0.34 0.14 -2.38 0.02 * 
0.01 0.15 0.09 0.93 n.s. 
0.67 0.23 2.94 0.00 ** 
0.92 0.18 5.15 0.00 ** 
0.30 0.16 1.84 0.07 n.s. 
0.05 0.04 1.45 0.15 n.s. 

-0.06 0.05 -1.23 0.22 n.s. 
-0.01 0.02 -0.60 0.55 n.s. 
0.01 0.02 0.46 0.65 n.s. 

3 Constant -17.08 1.90 -9.00 0.00 ** 
-0.34 0.19 -1.79 0.07 n.s. 
0.26 0.08 3.28 0.00 ** 
0.36 0.08 4.31 0.00 ** 
0.24 0.07 3.15 0.00 ** 
0.04 0.05 0.86 0.39 n.s. 
1.54 0.28 5.40 0.00 ** 

-0.59 0.17 -3.43 0.00 ** 
0.10 0.18 0.55 0.58 n.s. 
2.09 0.28 7.49 0.00 ** 
1.87 0.24 7.84 0.00 ** 
0.12 0.19 0.61 0.54 n.s. 
0.01 0.05 0.29 0.77 n.s. 

-0.09 0.06 -1.52 0.13 n.s. 
-0.03 0.02 -1.29 0.20 n.s. 
0.02 0.03 0.85 0.39 n.s. 
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13
log-odds, 95% CI  

14

t  p  

1 Baseline 0.00 . . . 
2 Constant -3.31 0.85 -3.88 0.00 ** 

0.66 0.21 3.16 0.00 ** 
-0.40 0.12 -3.26 0.00 ** 
0.00 0.14 0.03 0.97 n.s. 
1.08 0.19 5.67 0.00 ** 

3 Constant -11.94 1.05 -11.37 0.00 ** 
1.67 0.24 6.86 0.00 ** 

-0.84 0.15 -5.80 0.00 ** 
0.01 0.15 0.05 0.96 n.s. 
2.87 0.23 12.31 0.00 ** 
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15
log-odds, 95% CI

GBTM

; GBTM
16

3  

17 18

17 18

4
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19 20

3

16 3  
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17  

t  p  

1 Baseline 0.00 . . . 
2 Constant 1.48 1.81 0.82 0.41 n.s. 

-0.60 0.21 -2.90 0.00 ** 
-0.08 0.09 -0.93 0.35 n.s. 
0.15 0.08 1.83 0.07 n.s. 
0.08 0.09 0.89 0.37 n.s. 
0.09 0.06 1.69 0.09 n.s. 
0.39 0.29 1.34 0.18 n.s. 

-0.74 0.18 -4.10 0.00 ** 
0.44 0.20 2.15 0.03 * 
0.00 0.28 0.00 1.00 n.s. 
1.40 0.24 5.96 0.00 ** 

-0.28 0.20 -1.42 0.16 n.s. 
-0.05 0.05 -0.98 0.33 n.s. 
-0.09 0.06 -1.47 0.14 n.s. 
-0.06 0.02 -2.66 0.01 ** 
0.01 0.03 0.36 0.72 n.s. 

3 Constant -8.36 2.03 -4.12 0.00 ** 
-0.85 0.22 -3.85 0.00 ** 
-0.07 0.09 -0.72 0.47 n.s. 
0.20 0.09 2.26 0.02 * 
0.23 0.09 2.57 0.01 * 
0.13 0.06 2.20 0.03 * 
1.13 0.32 3.53 0.00 ** 

-1.31 0.20 -6.42 0.00 ** 
0.65 0.22 3.03 0.00 ** 
0.66 0.31 2.15 0.03 * 
3.08 0.28 11.08 0.00 ** 

-0.48 0.22 -2.16 0.03 * 
-0.09 0.06 -1.72 0.09 n.s. 
-0.06 0.07 -0.94 0.35 n.s. 
-0.07 0.03 -2.67 0.01 ** 
0.02 0.03 0.67 0.50 n.s. 
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18  
log-odds, 95% CI  

19  

t  p  

1 Baseline 0.00 . . . 
2 Constant -0.25 0.96 -0.26 0.80 n.s. 

0.11 0.24 0.44 0.66 n.s. 
-0.75 0.15 -5.12 0.00 ** 
0.21 0.16 1.25 0.21 n.s. 
0.86 0.22 3.91 0.00 ** 

3 Constant -6.09 1.02 -5.95 0.00 ** 
0.90 0.25 3.58 0.00 ** 

-1.39 0.16 -8.80 0.00 ** 
0.33 0.17 1.96 0.05 n.s. 
2.19 0.24 9.24 0.00 ** 
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20  
log-odds, 95% CI  

GBTM

; GBTM
21

3

22 23

22 23
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4

24 25

3

21 3  
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22  

t  p  

1 Baseline 0.00 . . . 
2 Constant -5.72 1.31 -4.38 0.00 ** 

0.71 0.14 4.97 0.00 ** 
0.06 0.06 0.99 0.32 n.s. 
0.14 0.06 2.30 0.02 * 
0.09 0.06 1.54 0.12 n.s. 
0.05 0.04 1.32 0.19 n.s. 
1.19 0.22 5.43 0.00 ** 

-0.47 0.13 -3.66 0.00 ** 
0.04 0.14 0.31 0.76 n.s. 
0.13 0.20 0.62 0.54 n.s. 
0.95 0.17 5.71 0.00 ** 

-0.53 0.15 -3.56 0.00 ** 
0.03 0.03 0.83 0.41 n.s. 

-0.05 0.04 -1.24 0.21 n.s. 
-0.02 0.02 -1.16 0.25 n.s. 
0.02 0.02 1.06 0.29 n.s. 

3 Constant -18.72 2.34 -8.01 0.00 ** 
1.55 0.23 6.66 0.00 ** 
0.02 0.10 0.25 0.80 n.s. 
0.40 0.11 3.60 0.00 ** 
0.24 0.09 2.68 0.01 ** 
0.16 0.05 2.95 0.00 ** 
2.21 0.33 6.62 0.00 ** 

-0.79 0.21 -3.73 0.00 ** 
-0.08 0.21 -0.40 0.69 n.s. 
1.50 0.34 4.39 0.00 ** 
1.97 0.32 6.19 0.00 ** 

-1.45 0.24 -5.96 0.00 ** 
-0.02 0.06 -0.38 0.71 n.s. 
0.01 0.07 0.14 0.89 n.s. 

-0.05 0.03 -1.57 0.12 n.s. 
0.04 0.03 1.13 0.26 n.s. 
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23  
log-odds, 95% CI  

24  

t  p  

1 Baseline 0.00 . . . 
2 Constant -3.39 0.73 -4.67 0.00 ** 

1.15 0.18 6.25 0.00 ** 
-0.64 0.11 -5.90 0.00 ** 
-0.01 0.12 -0.07 0.94 n.s. 
0.75 0.16 4.61 0.00 ** 

3 Constant -13.11 1.18 -11.10 0.00 ** 
2.37 0.27 8.72 0.00 ** 

-1.12 0.17 -6.69 0.00 ** 
-0.14 0.17 -0.82 0.41 n.s. 
2.49 0.26 9.47 0.00 ** 
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25  
log-odds, 95% CI  

GBTM

; GBTM
26

APPA 3

27 28

27 28
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4

29 30

3

26 3  
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27  

t  p  

1 Baseline 0.00 . . . 
2 Constant -2.37 1.69 -1.40 0.16 n.s. 

0.83 0.19 4.30 0.00 ** 
0.06 0.07 0.82 0.41 n.s. 
0.07 0.07 0.93 0.35 n.s. 
0.02 0.07 0.27 0.79 n.s. 
0.06 0.05 1.13 0.26 n.s. 
0.65 0.27 2.37 0.02 * 

-0.35 0.16 -2.17 0.03 * 
0.10 0.18 0.59 0.56 n.s. 
0.38 0.25 1.50 0.13 n.s. 
1.27 0.20 6.18 0.00 ** 

-0.51 0.18 -2.85 0.00 ** 
-0.01 0.05 -0.32 0.75 n.s. 
-0.12 0.06 -2.01 0.04 * 
-0.01 0.02 -0.58 0.56 n.s. 
-0.02 0.03 -0.85 0.40 n.s. 

3 Constant -13.68 2.21 -6.19 0.00 ** 
1.28 0.23 5.44 0.00 ** 
0.04 0.10 0.38 0.71 n.s. 
0.21 0.10 2.13 0.03 * 
0.12 0.09 1.39 0.17 n.s. 
0.15 0.06 2.62 0.01 ** 
1.93 0.34 5.65 0.00 ** 

-0.63 0.20 -3.07 0.00 ** 
0.19 0.22 0.90 0.37 n.s. 
1.86 0.33 5.63 0.00 ** 
2.00 0.28 7.13 0.00 ** 

-1.21 0.23 -5.18 0.00 ** 
-0.02 0.06 -0.34 0.74 n.s. 
-0.17 0.07 -2.27 0.02 * 
-0.05 0.03 -1.69 0.09 n.s. 
0.01 0.03 0.26 0.80 n.s. 
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28  
log-odds, 95% CI  

29  

t  p  

1 Baseline 0.00 . . . 
2 Constant -2.54 0.92 -2.76 0.01 ** 

0.60 0.23 2.62 0.01 ** 
-0.59 0.13 -4.41 0.00 ** 
0.10 0.15 0.69 0.49 n.s. 
1.15 0.21 5.53 0.00 ** 

3 Constant -12.56 1.21 -10.38 0.00 ** 
1.84 0.28 6.54 0.00 ** 

-0.99 0.17 -5.86 0.00 ** 
0.07 0.18 0.37 0.71 n.s. 
3.04 0.27 11.33 0.00 ** 
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30  
log-odds, 95% CI  

GBTM

; GBTM
31

3  

32 33

32 33
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4

34 35

3

31 3  
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32

t  p  

1 Baseline 0.00 . . . 
2 Constant -5.08 1.86 -2.74 0.01 ** 

0.43 0.21 2.06 0.04 * 
0.07 0.08 0.85 0.39 n.s. 
0.05 0.09 0.53 0.59 n.s. 
0.01 0.08 0.09 0.93 n.s. 
0.12 0.06 2.02 0.04 * 
0.89 0.31 2.92 0.00 ** 

-0.59 0.18 -3.29 0.00 ** 
0.20 0.20 0.98 0.33 n.s. 
0.21 0.29 0.75 0.45 n.s. 
1.80 0.25 7.09 0.00 ** 

-0.09 0.20 -0.46 0.64 n.s. 
0.01 0.05 0.17 0.86 n.s. 

-0.15 0.06 -2.24 0.03 * 
-0.04 0.02 -1.81 0.07 n.s. 
0.04 0.03 1.29 0.20 n.s. 

3 Constant -16.02 2.26 -7.09 0.00 ** 
0.66 0.24 2.75 0.01 ** 
0.08 0.10 0.81 0.42 n.s. 
0.23 0.10 2.25 0.02 * 
0.15 0.09 1.58 0.11 n.s. 
0.20 0.07 2.93 0.00 ** 
1.89 0.36 5.30 0.00 ** 

-1.07 0.22 -4.95 0.00 ** 
0.27 0.23 1.18 0.24 n.s. 
1.17 0.34 3.45 0.00 ** 
3.41 0.32 10.53 0.00 ** 

-0.57 0.24 -2.34 0.02 * 
0.00 0.06 0.08 0.94 n.s. 

-0.15 0.08 -2.02 0.04 * 
-0.07 0.03 -2.54 0.01 * 
0.03 0.03 1.00 0.32 n.s. 
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33
log-odds, 95% CI  

34

t  p  

1 Baseline 0.00 . . . 
2 Constant -2.50 0.97 -2.58 0.01 ** 

0.60 0.24 2.51 0.01 * 
-0.72 0.14 -5.18 0.00 ** 
0.20 0.16 1.27 0.20 n.s. 
1.17 0.22 5.30 0.00 ** 

3 Constant -10.84 1.18 -9.20 0.00 ** 
1.71 0.28 6.15 0.00 ** 

-1.33 0.17 -7.85 0.00 ** 
0.13 0.18 0.73 0.46 n.s. 
2.91 0.27 10.89 0.00 ** 
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35
log-odds, 95% CI

GBTM
36

3

37 38
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36

1 2 3 

1.
12% 59% 28% 100% 
17% 61% 22% 100% 
17% 61% 23% 100% 

2.
36% 64% 100% 
37% 63% 100% 
37% 63% 100% 

3.
12% 54% 34% 100% 
20% 52% 28% 100% 
19% 53% 28% 100% 

4.
8% 58% 34% 100% 

12% 53% 36% 100% 
11% 53% 36% 100% 

5.
14% 64% 22% 100% 
28% 59% 13% 100% 
27% 59% 14% 100% 

6.
10% 64% 25% 100% 
13% 65% 22% 100% 
13% 65% 22% 100% 

7.
7% 62% 31% 100% 

11% 59% 30% 100% 
11% 59% 30% 100% 
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37  

1. 2.
3.

4. 5. 6.
7.

2 **  **  ***  ***  ***  **  
**  **  

***  **  **  
***  

**  
**  ***  ***  **  ***  

***  **  **  ***  ***  **  ***  
**  

**  ***  ***  
**  ***  ***  ***  ***  ***  ***  
***  **  ***  ***  

**  **  
***  

3 ***  ***  ***  ***  ***  
***  

***  ***  **  ***  **  **  
***  **  ***  

**  ***  ***  ***  
***  ***  ***  ***  ***  ***  
***  ***  ***  ***  ***  ***  
**  ***  
***  ***  **  ***  ***  ***  
***  ***  ***  ***  ***  ***  
***  **  ***  ***  **  

**  **  
***  **  

* p < .05, ** p < .01
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38

1. 2.
3.

4. 5. 6.
7.

2 ***  ***  ***  ***  ** 
***  ***  ***  ***  ***  ***  ***  

***  ***  ***  ***  ***  ***  ***  
3 ***  ***  ***  ***  ***  ***  

***  ***  ***  ***  ***  ***  

***  ***  ***  ***  ***  ***  
* p < .05, ** p < .01
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3  29 4
3

5  

, 2022
, 2025 , 2024

, 2023

, 2023
1

3
, 2023 3

PVT-R , 2008
3

N = 149
PVT-R  3 4 5  
ATLAN  3 4 5  

3 4 5  
5  
3 4 5  
3 4 5  

×  3 4 5  
3 4 5  

DCCS 3 4 5  
3 5  

3 4 5  
2023  
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2023
pp.213 216  

2017 3 149 2021 5 2  

3 5 10 11 2 3

3 4 5 149 1

3 PVT-R
3 3 PVT-R

2  

2 3 PVT-R N = 149

N = 74  30 20 24 
N = 75  18 31 26 

48 51 50 

IBM SPSS ver.30  
3 PVT-R χ²

χ²(2) = 5.446, p = .066  
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2
PVT-R 89  
3 12 3

ATLAN  
ATLAN 6

5

2  
KABC- 40  

KABC- 27  

2  

20  

10  

10  
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DCCS 8  

5  

4 2 1 2
4

PVT-R 89  
PVT-R M 95 95

CI SD 3 3
M 95 CI 4 3

PVT-R
3 2

5 F (2, 282) = 471.75, p 
< .001, η ² = .770 3 F (2, 141) = 68.34, p < .001, η ² 
= .492 3 F (4, 282) = 12.91, p < .001, η ² 
= .155 ps <. 001

Bonferroni 3 4
3  p < .001 4 – –  p 

< .001 –  p = .011 5
p < .001

p = .977

3 5
3  
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3 PVT-R M 95 CI SD
95 CI 

M SD 
3  3 PVT-R  9.60 8.55 10.64 2.93 

3 PVT-R  17.84 16.79 18.90 2.62 
3 PVT-R  26.73 25.70 27.77 4.94 

4  3 PVT-R  21.02 18.80 23.24 7.72 
3 PVT-R  27.17 24.93 29.41 7.57 
3 PVT-R  31.88 29.68 34.07 8.02 

5  3 PVT-R  32.44 30.38 34.49 7.96 
3 PVT-R  38.00 35.93 40.07 7.19 
3 PVT-R  39.45 37.42 41.48 6.37 

4 PVT-R M 95 CI 
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5 PVT-R  
2  2  F p η ² 

24863.25 2 12431.62 471.75 <.001 0.77 
×3 LMH 1361.05 4 340.26 12.91 <.001 0.155 

7431.29 282 26.35 

3 LMH 9958.88 2 4979.44 68.34 <.001 0.49 
10273.26 141 72.86 

ATLAN  
ATLAN M 95

95 CI SD 3
6 M 95 CI 7 3

ATLAN 3
2

8 F (2, 280) = 537.81, p < .001, η ² 
= .793 3 F (2, 140) = 17.69, p < .001, η ² = .202

3 F (4, 280) 
= 2.41, p = .050, η ² = .033 3

4 ps < .001 5 p = .005 Bonferroni
3 4

 p < .001 5 p = .005
p = .977

3 5
3

4
5  
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6 ATLAN M 95 CI SD 
95 CI 

M SD 
3  3 PVT-R  37.28 35.87 38.68 4.83 

3 PVT-R  41.22 39.81 42.63 5.69 
3 PVT-R  43.26 41.88 44.64 4.01 

4  3 PVT-R  45.76 44.49 47.02 4.54 
3 PVT-R  49.32 48.06 50.58 4.37 
3 PVT-R  49.86 48.62 51.09 4.23 

5  3 PVT-R  51.94 50.58 53.31 4.76 
3 PVT-R  54.22 52.86 55.59 5.09 
3 PVT-R  55.07 53.73 56.41 4.34 

7 ATLAN M 95 CI 

8 ATLAN  
2  2  F p η ² 

12500.75 2 6250.37 537.81 <.001 0.79 
×3 LMH 111.967 4 27.99 2.41 0.05 0.03 

3254.155 280 11.62 

3 LMH 1493.601 2 746.80 17.69 <.001 0.20 
5909.976 140 42.21 
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KABC-II 40  
KABC-II M 95

95 CI SD 3
9 M 95 CI 10 3

3
2 11

F (2, 280) = 324.40, p < .001, η ² = .699 3
F (2, 140) = 14.27, p < .001, η ² = .169 3
F (4, 280) = 2.53, p = .041, η ² = .035

ps < .001 Bonferroni
3
p < .001 4 5

ps < .001

3

156



 

 

9 M 95 CI SD
   95 CI  

  M   SD 
3  3 PVT-R  4.25 3.62 4.88 2.31 

 3 PVT-R  6.00 5.35 6.65 2.21 
 3 PVT-R  6.63 6.01 7.26 2.13 

4  3 PVT-R  7.10 6.58 7.63 1.99 
 3 PVT-R  7.80 7.27 8.34 1.89 

 3 PVT-R  8.59 8.07 9.11 1.63 
5  3 PVT-R  8.92 8.37 9.47 1.44 

 3 PVT-R  9.78 9.22 10.34 1.87 
 3 PVT-R  10.43 9.89 10.97 2.34 

10 M 95 CI

11
 2   2  F p η ² 

       

 1192.999 2 596.499 324.4 <.001 0.699 
×3 LMH 18.62 4 4.655 2.532 0.041 0.035 
 514.858 280 1.839  

       
3 LMH 237.846 2 118.923 14.272 <.001 0.169 

 1166.578 140 8.333  
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KABC-II 27  
KABC-II M 95

95 CI SD 3
12 M 95 CI 13 3

3
2 14

F (2, 278) = 460.76, p < .001, η ² = .768 3
F (2, 139) = 10.353, p < .001, η ² = .130 3
F (4, 278) = 2.673, p = .032, η ² = .037

3 4 ps < .001 5
p = .021 Bonferroni 3

p = .027 p < .001
4 p < .001 p = .020

2 5
p = .020
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12 M 95 CI SD 
95 CI 

M SD 
3  3 PVT-R  8.27 7.49 9.05 2.81 

3 PVT-R  9.76 8.97 10.56 2.51 
3 PVT-R  11.00 10.22 11.78 2.84 

4  3 PVT-R  12.35 11.65 13.06 2.37 
3 PVT-R  12.94 12.22 13.65 2.65 
3 PVT-R  14.33 13.63 15.04 2.36 

5  3 PVT-R  14.73 14.03 15.43 2.36 
3 PVT-R  15.15 14.44 15.86 2.43 
3 PVT-R  16.10 15.41 16.80 2.53 

13 M 95 CI

14
2  2  F p η ² 

2313.577 2 1156.788 460.76 <.001 0.768 
×3 LMH 26.844 4 6.711 2.673 0.032 0.037 

697.95 278 2.511 

3 LMH 299.169 2 149.584 10.353 <.001 0.13 
2008.242 139 14.448 
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20  
M 95

95 CI SD 3
15 M 95 CI 16 3

3
2 17 F 

(2, 282) = 44.13, p < .001, η ² = .238 3 F (2, 141) = 
5.72, p = .004, η ² = .075 3 F (4, 282) = 4.07, 
p = .003, η ² = .055 3 4

p = .004 p = .003 Bonferroni 3
p = .015 p = .010

4
p = .024, p = .005 5

5
3

, 2023 5 3

15 M 95
CI SD

95 CI 
M SD 

3  3 PVT-R  15.10 14.24 15.97 3.31 
3 PVT-R  15.02 14.15 15.89 3.33 
3 PVT-R  16.86 16.01 17.71 2.32 

4  3 PVT-R  16.60 15.98 17.23 2.77 
3 PVT-R  17.81 17.18 18.44 2.05 
3 PVT-R  18.02 17.40 18.64 1.56 

5  3 PVT-R  17.85 17.24 18.47 1.99 
3 PVT-R  18.62 17.99 19.24 1.44 
3 PVT-R  17.98 17.37 18.59 2.80 
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16 M 95 CI 

17

2  2  F p η ² 

477.478 2 238.739 44.134 <.001 0.238 
×3 LMH 88.033 4 22.008 4.069 0.003 0.055 

1525.449 282 5.409 

3 LMH 88.243 2 44.122 5.719 0.004 0.075 
1087.81 141 7.715 
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10  
M 95

95 CI SD 3
18 M 95 CI 19 3

3
2 20 F (2, 

282) = 30.49, p < .001, η ² = .178 3 F (2, 141) =
8.85, p < .001, η ² = .111 3

F (4, 282) = 2.26, p = .06, η ² = .031
Bonferroni p < .001

p = .004

18
M 95 CI SD 

95 CI 
M SD 

3  3 PVT-R  5.96 5.26 6.65 2.90 
3 PVT-R  6.96 6.25 7.66 2.12 
3 PVT-R  7.61 6.92 8.30 2.22 

4  3 PVT-R  7.50 6.87 8.13 2.58 
3 PVT-R  8.92 8.28 9.55 1.85 
3 PVT-R  7.98 7.36 8.60 2.10 

5  3 PVT-R  7.98 7.49 8.47 2.17 
3 PVT-R  9.00 8.50 9.50 1.35 
3 PVT-R  8.74 8.25 9.22 1.55 
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19 M
95 CI 

20

2  2  F p η ² 

232.376 2 116.188 30.488 <.001 0.178 
×3 LMH 34.418 4 8.605 2.258 0.063 0.031 

1074.693 282 3.811 

3 LMH 108.643 2 54.321 8.845 <.001 0.111 
865.941 141 6.141 
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10  
M 95 95 CI

SD 3 21
M 95 CI 22 3

3
2 23

F (2, 282) = 57.72, p < .001, η ² = .290 3
F (2, 141) = 12.53, p < .001, η ² = .151 3

F (4, 282) = 4.17, p = .003, η ² = .056
3 5 p < .001, p = .029

Bonferroni 3 p = .001
5 p 

= .050  
3

3
4  
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21 M 95 CI SD
95 CI 

M SD 
3  3 PVT-R  6.13 5.32 6.93 3.42 

3 PVT-R  7.49 6.68 8.30 2.81 
3 PVT-R  8.59 7.80 9.39 2.06 

4  3 PVT-R  8.63 8.09 9.16 2.16 
3 PVT-R  9.47 8.93 10.01 1.44 
3 PVT-R  9.37 8.84 9.90 1.94 

5  3 PVT-R  9.56 9.36 9.77 1.17 
3 PVT-R  9.89 9.68 10.10 0.37 
3 PVT-R  9.92 9.71 10.12 0.28 

22 M 95 CI

23  
2  2  F p η ² 

440.699 2 220.349 57.717 <.001 0.29 
×3 LMH 63.623 4 15.906 4.166 0.003 0.056 

1076.614 282 3.818 

3 LMH 108.467 2 54.234 12.525 <.001 0.151 
610.512 141 4.33 
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DCCS 10  
DCCS M 95 95 CI
SD 3 24

M 95 CI 25 3

DCCS 3
2 26

F (2, 282) = 28.50, p < .001, η ² = .168 3 F (2, 
141) = 3.586, p = .030, η ² = .048 3

Bonferroni
p = .037

DCCS 3 4
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24 DCCS M 95 CI SD 
95 CI 

M SD 
3  3 PVT-R  5.06 4.19 5.94 3.53 

3 PVT-R  5.55 4.67 6.44 3.08 
3 PVT-R  6.61 5.74 7.48 2.52 

4  3 PVT-R  7.27 6.69 7.86 1.94 
3 PVT-R  7.02 6.43 7.61 2.23 
3 PVT-R  7.22 6.65 7.80 1.97 

5  3 PVT-R  7.33 7.02 7.64 1.48 
3 PVT-R  7.53 7.22 7.85 1.08 
3 PVT-R  7.90 7.59 8.21 0.47 

25 DCCS M 95 CI 

26 DCCS  
2  2  F p η ² 

269.713 2 134.857 28.501 <.001 0.168 
×3 LMH 32.148 4 8.037 1.699 0.15 0.024 

1334.347 282 4.732 

3 LMH 38.429 2 19.214 3.586 0.03 0.048 
755.562 141 5.359 
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8

10
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5  
M 95 95 CI

SD 3 27
M 95 CI 28 3

3
2 29

F (2, 280) = 59.71, p < .001, η ² = .299 3
F (2, 140) = 12.60, p < .001, η ² = .153 3

Bonferroni p < .001  
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27 M 95 CI SD 
95 CI 

M SD 
3  3 PVT-R  1.96 1.77 2.15 0.66 

3 PVT-R  2.47 2.28 2.66 0.69 
3 PVT-R  2.49 2.31 2.67 0.62 

4  3 PVT-R  2.32 2.12 2.51 0.69 
3 PVT-R  2.68 2.49 2.88 0.66 
3 PVT-R  2.65 2.46 2.84 0.66 

5  3 PVT-R  2.85 2.68 3.02 0.66 
3 PVT-R  3.02 2.85 3.19 0.57 
3 PVT-R  3.25 3.08 3.41 0.56 

28 M 95 CI 

29  
2  2  F p η ² 

39.9 2 19.95 59.71 <.001 0.299 
×3 LMH 1.805 4 0.451 1.35 0.251 0.019 

93.552 280 0.334 

3 LMH 14.375 2 7.187 12.604 <.001 0.153 
79.835 140 0.57 
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1 3 3
3 5

3 5
3 4 5 3

149 3 PVT-
R 144 4 5 3

3 4 5 3 30 144
46 144 31.9 3

4 5
7

30 3 5  
144 % 

46 31.9% 
36 25.0% 
39 27.1% 
23 16.0% 

144 100% 

DCCS
3 PVT-R 3 3

5  
3

5

1982
p.10

4
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5

3 5

2022 3 ASD 8 10 18
18

3
2

1 2  

 (2024). 
, 63, 1–16. 

 (2022). 

, 33(4), 332–345. 
 (2025). CEDEP

, 36(4), 265–278. 
 (2023). 29 4

  
pp. 213–275

 (2009). 

 (2022). 

, 33(4), 325–331. 
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  (2008). PVT-R  
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1 , 2023 3,673
149 p.211-
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2023

3 2 1

2023  
2023

2017 29 2021 3 3 7
2 5 3 5

6 7

12 3 2020 2 6

3 2017 29 87 221
2,458 4 2018 30 97 248

3,317 5 2019 92 239
3,377 6 2020 2 400 781

3,176 7 2021 3 400 790
3,117  

3 96
9 180 4 105 8 198

5 101 9 189 6
400 773 7 400 784  
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4 5 7 1  

1  
3  4  5  
N % N % N % 

1. 20 23% 20 21% 15 16% 
2. 9 10% 8 8% 8 9% 
3. 6 7% 5 5% 6 7% 
4. 21 24% 32 33% 25 27% 
5. 5 6% 4 4% 5 5% 
6. 7 8% 7 7% 12 13% 
7. 19 22% 21 22% 21 23% 

87 100% 97 100% 92 100% 
7  
N % 

1. 395 99% 
2. 5 1% 

400 100% 

2  
3  4  5  
N % N % N % 

1. 78 90% 81 84% 80 87% 
2. 8 9% 14 14% 10 11% 
3. 1 1% 1 1% 2 2% 

0 0% 1 1% 0 0% 
87 100% 97 100% 92 100% 
7  
N % 

1. 118 30% 
2. 12 3% 
3. 263 66% 
4. 6 2% 

1 0% 
400 100% 
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3  
3  4  5  7  
N % N % N % N % 

1. 13 15% 16 16% 20 22% 307 77% 
2. 74 85% 81 84% 71 77% 93 23% 

0 0% 0 0% 1 1% 0 0% 
87 100% 97 100% 92 100% 400 100% 

4  

N SD 
3  87 57.03 6.75 37 87 
4  97 56.31 5.64 38 75 
5  92 56.35 6.46 34 76 
7  397 52.51 5.26 23 65 

N SD 
3  70 24.86 8.73 1 41 
4  79 23.23 9.08 0 40 
5  73 24.25 9.16 1 50 
7  387 27.56 6.53 4 41 

5  
3  4  5  
N % N % N % 

1. 31 17% 36 18% 28 15% 
2. 19 11% 12 6% 13 7% 
3. 9 5% 10 5% 11 6% 
4. 32 18% 59 30% 50 26% 
5. 15 8% 10 5% 9 5% 
6. 19 11% 19 10% 31 16% 
7. 55 31% 52 26% 47 25% 

180 100% 198 100% 189 100% 
6  7  
N % N % 

1. 765 98% 769 98% 
2. 15 2% 15 2% 

780 100% 784 100% 
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6  
3  4  5  6  7  
N % N % N % N % N % 

1. 7 4% 3 2% 8 4% 166 21% 218 28% 
2. 170 94% 188 95% 176 93% 568 73% 528 67% 

3 2% 7 4% 5 3% 46 6% 38 5% 
180 100% 198 100% 189 100% 780 100% 784 100% 

7  

N SD 
3  175 34.87 10.75 20 62 
4  189 34.39 10.84 20 62 
5  183 35.73 9.85 22 60 
6  722 37.99 11.24 22 67 
7  729 38.36 12.39 22 68 

N SD 
3  173 10.84 8.35 1 42 
4  189 11.00 9.07 1 42 
5  181 12.51 8.19 1 38 
6  717 13.57 10.61 1 43 
7  700 13.63 11.43 1 46 

2023

e.g. Siraj-Blatchford & 
Manni, 2007; , 2015

OECD  (TALIS Starting Strong Survey
e.g., OECD, 2020

8 10  

17
8 21
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3 5

6 7

6 3 5

F(2, 96) = 7.49, p < .01 Tukey 3
4 5 ps < .01
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37 SD  

3  
3.17 3.04 2.95 3.07 2.85 

SD 0.33 0.53 0.49 0.44 0.37 

4  
3.16 3.06 2.97 2.97 3.00 

SD 0.29 0.54 0.43 0.51 0.34 

5  
3.12 3.02 3.02 2.93 2.98 

SD 0.34 0.44 0.39 0.47 0.34 

6  
― ― ― 3.01 2.96 

SD ― ― ― 0.50 0.41 

7  
2.97 3.04 2.96 2.98 2.97 

SD 0.33 0.56 0.38 0.48 0.42 

38 42 6

38 3  

.26 * - 
-.25 * -.32 ** - 
.07 .15 -.09 - 

-.15 -.11 .31 ** -.27 * - 
* p <.05, ** p <.01 
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39 4  

.42 ** - 
-.08 -.19 - 
.15 .04 -.01 - 
.02 -.10 .11 -.28 ** - 

* p <.05, ** p <.01 

40 5  

.17 - 

.00 -.14 - 

.02 .05 .03 - 
-.01 .17 .21 * -.17 - 

* p <.05, ** p <.01 

41 6  

-.24 ** - 
* p <.05, ** p <.01 

42 7  

.40 ** - 
-.03 -.33 ** - 
.02 .08 -.11 * - 

-.06 -.05 .11 * -.33 ** - 
* p <.05, ** p <.01 
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p < .05
p < .01

F(2, 79) = 0.85 p  .43
F(2, 79) = 0.29 p  .75 F(2, 79) = 1.80 p  .17

F(2, 79) = 0.47 p  .63
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F(2, 361) = 8.04 p 
 .01

p < .05
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6 7
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5 7
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54  

F(2, 78) = 0.95  p = .39
F(2, 78) = 0.53  p = .59 F(2, 78) = 0.34  p = .72

F(2, 78) = 1.32  p = .27 F(2, 78) = 2.44  p = .09 F(2, 78) = 
1.01  p = .37 F(2, 78) = 0.73  p = .49
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F(2, 268) = 1.02  p = .36 F(2, 268) = 0.07  p 
= .94 F(2, 267) = 0.84  p = .43 F(2, 268) = 0.91  p = .40

F(2, 265) = 0.58  p = .56 F(2, 266) = 0.25  p = .78
F(2, 267) = 0.29  p = .75  
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55  

56  

56  

CFI AIC BIC saBIC RMSEA GFI AGFI 
1.00 -585.14 -434.29 -632.97 0.00 1.00 1.00 
1.00 -526.05 -23.22 -685.49 0.00 1.00 1.00 

CFI AIC BIC saBIC RMSEA GFI AGFI 
1.00 831.79 1057.78 858.04 0.00 1.00 1.00 
1.00 927.00 1680.32 1014.50 0.00 1.00 1.00 

saBIC: sample size adjusted BIC 
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= - 

0.12 p < .05 5
5  
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= 0.14 p < .05
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 0.01 -0.06 0.08 0.12 0.06 0.13 0.06 
 -0.12 -0.02 -0.27* -0.23* -0.25* -0.14 -0.06 

 
 0.09 0.02 0.10 0.09 -0.07 0.03 0.02 
 -0.13 -0.07 -0.08 -0.05 -0.15 -0.02 0.01 

 
  

     

 

 -0.04 -0.05 -0.04 -0.02 0.03 -0.05 -0.03 
 0.03 -0.01 0.03 0.04 0.03 0.06 0.03 
 -0.02 -0.03 -0.12* -0.09 -0.08 -0.05 -0.01 

 
 0.02 -0.004 0.03 0.02 -0.05 0.01 -0.001 
 -0.04 -0.04 0.007 0.02 -0.08 -0.002 -0.003 
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 -0.04 -0.01 -0.07 0.02 -0.11 0.00 -0.01 
 -0.07 0.04 0.03 0.02 0.00 -0.04 0.01 
 0.09 -0.03 -0.09 -0.01 0.04 0.09 -0.01 

 
 0.01 0.09 0.12* 0.13* 0.05 0.07 0.08 
 -0.06 0.01 0.06 -0.11 0.01 -0.01 -0.03 

 
  

     

 

 -0.03 -0.04 -0.15 0.03 -0.17* 0.01 -0.03 
 -0.08 0.03 0.03 -0.01 0.04 -0.04 0.01 
 0.04 -0.04 -0.10 -0.02 0.05 0.04 0.003 

 
 -0.06 0.02 0.14* 0.04 0.11 0.05 0.06 
 -0.08 0.001 0.11 -0.09 0.02 0.01 -0.04 

* p <.05 
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