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2018 11-12 4 6
2,742 996 1,731

15 16.3%
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2017 11-12 4 6
3,239 1,206 2,014

19 19.2%

2
2013 10 12 378 2 45,311 21,238 22,588

1,485
16,829 37.1%

2015 4 7,420 2,951 4,469
44.1

1
2015 11-12 5,939
35.3% 4 6 4,751

74
4,677 1,792 2,850 35

2016 11-12 4 6
3,586 1,335 2,226

25 21.3%

2021 12 4
6

1,486 442
1,037 7 8.8%

3 1,457 p.7
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1,486

0(000.0) 1(000.1) 1(000.1)

0(000.0) 1(000.1) 1(000.1)

1(000.2) 1(000.1) 2(000.1)

0(000.0) 0(000.0) 0(000.0)

436(098.6) 1,023(098.6) 1,466(098.7)

3(000.7) 5(000.5) 8(000.5)

1(000.2) 3(000.3) 4(000.3)

1(000.2) 3(000.3) 4(000.3)

442(100.0) 1,037(100.0) 1,486(100.0)

4(000.9) 1(000.1) 5(000.3)

61(014.0) 89(008.7) 152(010.4)

370(084.9) 930(091.1) 1,305(089.0)

1(000.2) 1(000.1) 2(000.1)

2(000.1)

436(100.0) 1,021(100.0) 1,466(100.0)

0(000.0) 2(000.2) 2(000.1)

0(000.0) 0(000.0) 0(000.0)

16(003.7) 21(002.1) 37(002.5)

51(011.8) 95(009.3) 146(010.0)

1(000.2) 6(000.6) 8(000.5)

71(016.5) 112(011.0) 184(012.6)

22(005.1) 28(002.7) 50(003.4)

18(004.2) 65(006.4) 83(005.7)

33(007.7) 78(007.7) 111(007.6)

4(000.9) 18(001.8) 22(001.5)

2(000.5) 10(001.0) 12(000.8)

12(002.8) 157(015.4) 169(011.6)

35(008.1) 84(008.2) 119(008.2)

8(001.9) 29(002.8) 37(002.5)

25(005.8) 71(007.0) 96(006.6)

68(015.8) 144(014.1) 214(014.7)

4(000.9) 10(001.0) 15(001.0)

61(014.2) 89(008.7) 152(010.4)

431(100.0) 1,019(100.0) 1,457(100.0)
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7(001.6) 29(002.8) 37(002.5)

96(022.3) 165(016.2) 261(017.9)

63(014.6) 189(018.5) 254(017.4)

46(010.7) 209(020.5) 256(017.6)

61(014.2) 89(008.7) 152(010.4)

431(100.0) 1,019(100.0) 1,457(100.0)

353(081.9) 870(085.4) 1,226(084.1)

14(003.2) 55(005.4) 71(004.9)

3(000.7) 5(000.5) 8(000.5)

61(014.2) 89(008.7) 152(010.4)

431(100.0) 1,019(100.0) 1,457(100.0)

345(080.0) 895(087.8) 1,243(095.2)

20(004.6) 20(002.0) 41(003.1)

1(000.2) 8(000.8) 10(000.8)

1(000.2) 2(000.2) 3(000.2)

2(000.5) 1(000.1) 3(000.2)
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1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

1

2 .00**

3 .06** .06**

4 ** **

5 .12** **

6 .00** **

7 .01** ** .01** ** ** .05**

8 * .21** .15** ** .01**

9 .03** .17** .11** * .05** ** .06**

10 .04** .09** .02** .07** .06** ** .03** .08**

11 .02** ** ** .03** .08** ** ** .03** ** **

12 ** ** ** .01** ** .06** ** .10** ** .00** .05**

13 * .04** ** .01** .01** .17** .00** .08**

14 .06** ** .14** ** ** .00** .14** ** .20**

15 .23** .16** .01** .00** .41** .31** .04** .05** .23**

16 .04** .00** .09** .00** .04** ** ** ** .05** ** .00** .00** ** .00** .12**

17 .12** .03** ** ** ** .07** ** ** .00** .02** ** ** .02** ** .00**

18 .02** ** ** .07** ** ** ** .00** ** .01** ** .10** ** .06**

19 .05** ** .16** ** ** ** ** ** ** .01** * .06** .01**

20 .05** .01** .17** ** ** ** ** ** .04** ** ** .07** .00** .04**

21 .09** .08** ** ** .09** .00** ** ** ** .01** ** .03** .00**

22 .02** .06** .12** * ** * ** .05** ** ** ** * .03** ** .09** **

23 .10** ** .11** ** .03** .02** .01** ** .02** ** .02** .01** .02** ** .00**

24 .01** ** .15** .01** ** .02** ** .04** ** .03** ** .01** .02**

25 .07** ** .13** ** ** ** ** ** .00** ** .08** ** .03**

26 * .06** .10** ** .00** ** .11** .00** .00** .00** ** .01** ** .06** .00**

27 .08** ** .13** ** ** .03** .03** .00** ** .00** ** .04** * **

28 .12** ** .09** ** ** * .01** ** ** .04** ** ** ** .05** ** .04**

29 ** .04** .13** ** .03** .00** .04** .03** ** ** ** * .06** .05** .02**

30 .02** .06** .12** ** .01** .01** .07** .00** ** ** ** * .08** .07** .04**

31 ** .05** .13** ** .03** ** .11** ** ** ** ** ** .03** .08** .03**

17 18 19 20 21 22 23 24 25 26 27 28 29 30 31

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19 ** .01**

20 .01** ** .24**

21 .07** ** .18** .32**

22 .12** ** .10** .31** .15**

23 ** .05** .17** .36** .11** .10**

24 ** .05** .42** .16** .21** .09** .09**

25 ** .05** .19** .65** .27** .24** .33** .24**

26 ** .02** .19** .30** .48** .14** .10** .25** .34**

27 .06** ** .15** .14** .02** .27** .06** .13** .17** .04**

28 ** .05** .16** .31** .12** .11** .57** .14** .41** .13** .06**

29 .06** .01** .15** .17** .24** .06** .08** .16** .15** .27** .02** .08**

30 .09** .00** .16** .22** .27** .12** .11** .20** .19** .27** .05** .09** .68**

31 .03** .06** .18** .28** .34** .07** .10** .23** .27** .35** .05** .09** .56** .71**
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and para-meter recovery in LCA of count data the impact of item misspecification and dichotomization on
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Reinecke, J. (2006). Longitudinal analysis of adolescents’ deviant and delinquent behavior: Applications of
latent class growth curves and growth mixture models. Methodology European Journal of Research Methods
for the Behavioral and Social Sciences, 2, 100–112.

Latent Class Growth Analysis; LCGA; Nagin, 2005 M-
version 8.6

SSABIC Sample Sized Adjusted Bayesian
Information Criterion Entropy .75

LMR-LRT Lo-Mendell-Rubin adjusted likelihood ratio test
<.05 Macia & Wickham, 2019 1 5

Enders, 2010 Reinecke, 2006

“ ”“ ”“ ”
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* p<.05  ** p<.01  *** p<.001

4.543 *** 4.162 *** 3.581 ***

*** 0.065 *** *

4.060 *** 3.441 *** 2.652 ***

*** 0.055 ***

4.239 *** 3.645 *** 2.834 ***

** 0.014 0.028 *

4.348 *** 3.813 *** 3.276 ***

0.081 *** 0.077 *** ***

Solution SSABIC LMR-LRT Entropy 4 5

Class3 60403.973 0.0044 0.851 29.5 20.2 50.3

Class4 59906.619 0.0153 0.849 44.7 27.7 05.8 21.7

Class5 59676.663 0.2987 0.843 07.4 05.5 22.4 21.5 43.2

Trajectory group prevalence (%)
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F(2,1203)=0.71, n.s.,   
2=.00

F(2, 1202)=2.79, n.s.,  
2=.01

F(2, 1202)=2.52, n.s.,
2=.01

1

3.57

3.69

2.99

3.54
3.60

2.98

3.51

3.60

3.04

2.60

3.00

3.40

3.80

3

N

338 3.57 (0.68) 3.69 (0.53) 2.99 (0.41)

402 3.54 (0.62) 3.60 (0.57) 2.98 (0.42)

466 3.51 (0.61) 3.60 (0.56) 3.04 (0.40)
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F(5,1138=10.12, p<.001,   
(Tukey) 1, 2, 4 > 6, 2=.04

F(5, 1137)=7.02, p<.001,  
(Tukey) 1, 2 > 6, 2=.03

F(5, 1137)=11.25, p<.001 ,
(Tukey) 2, 1 > 7, 2=.05

3.64
3.71

3.08

3.61
3.68

3.08

3.50

3.59

2.98

3.57
3.64

3.05

3.25

3.42

2.91

3.28

3.45

2.81

2.60

3.00

3.40

3.80

2)

3

F(2,1089)=1.16, n.s.,   
2=.00

F(2, 1088)=2.67, n.s.,  
2=.01

F(2, 1088)=6.73, p<.01 ,
(Tukey) 3>1, 2=.01

N

1 415 3.64 (0.58) 3.71 (0.54) 3.08 (0.40)

2 126 3.61 (0.58) 3.68 (0.48) 3.08 (0.40)

3 278 3.50 (0.60) 3.59 (0.53) 2.98 (0.40)

4 128 3.57 (0.66) 3.64 (0.52) 3.05 (0.38)

6 50 3.25 (0.69) 3.42 (0.60) 2.91 (0.42)

7 147 3.28 (0.74) 3.45 (0.63) 2.81 (0.44)

2

5 N=21

N

258 3.59 (0.66) 3.69 (0.58) 3.07 (0.42)

356 3.53 (0.63) 3.61 (0.56) 3.01 (0.42)

478 3.52 (0.59) 3.59 (0.53) 2.96 (0.39)
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F(3,1289)=11.09, p<.001,   
(Tukey) 1 > 3, 2, 4, 2=.03

F(3, 1288)=12.60, p<.001,  
(Tukey) 1 > 3, 2, 4, 2=.03

F(3, 1288)=15.32, p<.001 ,
(Tukey) 1 > 3, 2, 4, 2=.04

3.70
3.78

3.13

3.49
3.58

2.96

3.55
3.62

3.00

3.42
3.52

2.92

2.60

3.00

3.40

3.80

4.20

3

1

F(3,1085)=1.12, n.s.,  
2=.00

F(3, 1084)=2.25, n.s.,  
2=.01

F(3, 1084)=2.31, n.s. ,
2=.01

3.63

3.72

3.05

3.55

3.70

3.04

3.53

3.61

3.01

3.50

3.60

2.96

2.60

3.00

3.40

3.80

65

60-64

50-59

49

3

1 279 3.70 (0.63) 3.78 (0.56) 3.13 (0.41)

2 220 3.49 (0.61) 3.58 (0.51) 2.96 (0.38)

3 427 3.55 (0.59) 3.62 (0.53) 3.00 (0.39)

4 367 3.42 (0.66) 3.52 (0.57) 2.92 (0.43)

1

N

N

111 3.63 (0.72) 3.72 (0.55) 3.05 (0.42)

122 3.55 (0.62) 3.70 (0.53) 3.04 (0.41)

561 3.53 (0.61) 3.61 (0.55) 3.01 (0.41)

295 3.50 (0.64) 3.60 (0.56) 2.96 (0.40)
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F(2,1235)=5.31, p<.01,   
(Tukey) , 2=.01

F(2 1234)=4.32, p<.05,  
(Tukey) , 2=.01

F(2, 1234)=3.48, p<.05 ,
(Tukey) , 2=.01

3.56
3.63

3.01

3.36

3.46

2.89

3.39

3.66

3.04

2.60

3.00

3.40

3.80

4

3

3.63

3.74

3.11

3.54
3.59

2.98

3.56

3.66

3.02

3.38

3.46

2.86

2.60

3.00

3.40

3.80

3

3

F(3,1289)=11.81, p<.001,   
(Tukey) 1, 3, 2 > 4, 2=.03

F(3, 1288)=18.05, p<.001,  
(Tukey) 1 > 2 > 4, 2=.04

F(3, 1288)=25.36, p<.001 ,
(Tukey) 1 > 3, 2 > 4, 2=.06

1 442 3.63 (0.62) 3.74 (0.51) 3.11 (0.40)

2 209 3.54 (0.55) 3.59 (0.52) 2.98 (0.39)

3 285 3.56 (0.59) 3.66 (0.52) 3.02 (0.38)

4 357 3.38 (0.68) 3.46 (0.61) 2.86 (0.43)

N

1,116 3.56 (0.62) 3.63 (0.55) 3.01 (0.41)

98 3.36 (0.62) 3.46 (0.58) 2.89 (0.42)

24 3.39 (0.61) 3.66 (0.50) 3.04 (0.40)

4

N
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3.61
3.67

3.04

3.50
3.59

2.97

2.60

3.00

3.40

3.80

4

3

t(1115)=2.99, p<.01
d=.13

t(1114)=2.24, p<.05
d=.10

t(1114)=2.63, p<.01
d=.09

596 3.61 (0.61) 3.67 (0.56) 3.04 (0.42)

520 3.50 (0.64) 3.59 (0.54) 2.97 (0.40)

4

N
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0.1 p.9

AL

5
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.32 .34 AL
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.15 .17 .19

AL
.20 .16 .19
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* 2(75)=350.667, p<.001, CFI=.993, RMSEA=.009
* p<.05 .20
* .10

2 3

1 4 AL

* ( ) 2019 4
| p.19

https://www.kawaijuku.jp/jp/research/sch/pdf/2019_TransitionReportT4.pdf
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N=105, 2.3%
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N=758, 16.4%
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.09-.18

(2013). 
(2013). IR

Between 2013 10-11

2
.10

.10
.14

.11
.14

.13
AL .13

2

2013

1 3
1 3
.56 .54 10 GPA 1

4 , 2013

.27 .37 AL .39

20 25 AL

.37
.56

AL .39
.27

.54



- -20

* 5
p<.05

.14 .11 .14 .13

.06

.03 .03 .02 .02 .02

.06

.08

.05

.37 .09 .10

.07 .56 .13 .15

.09 .05 .39

.05 .27

.12 .54

.18 .42 .22 .09 .37

.05

.05

.07 .08

.15 .17 .19

.07 .08

.06

.20 .16 .19

.09 .11 .18
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