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Covariance Matrix

stuH1 stuH2 stuH3 achH1 achH2 achH3
stuH1 65.139
stuH2 25.058 98.739
stuH3 28.535 55.719 237.629
achH1 3.596 4.754 7.874 2.780
achH2 3.386 4.958 8.266 1.829 2212
achH3 3.095 4.789 8.531 1.651 1.777 2.129

TEPAAEG S T TEAR 24 AHEe A4 22332 AMOS(Arbuckle
& Worthke, 1999), EQS(Bentler, 1989), Mplus(Muthen & Muthen, 2007), SAS PROC
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Univariate Summary Statistics for Continuous Variables
Variable | Mean | St, Dev, | T-Value |Skewness| Kurtosis | Minimum | Freq. |Maximum| Freq,

stuH1 7.934 8.071 24477 1.742 3.310 0.000 22 46.00 1
stuH2 10.122 9.937 25.363 1.404 1.596 0.000 20 55.000 1
StuH3 15.559 15.415 25.132 1.202 1.031 0.000 26 80.000 2
achH1 5.837 1.667 87.178 -0.250 -0.020 1.000 5 9.000 36
achH2 6.029 1.487| 100.928 -0.381 0.213 1.000 2 9.000 23
achH3 6.081 1.459 | 103.762 -0.316 -0.069 1.000 1 9.000 22
Test of Univariate Normality for Continuous Variables
Skewness Kurtosis Skewness and Kurtosis
Variable Z-Score P-Value Z-Score P-Value Chi—Square P—-Value
stuH1 12.680 0.000 7.281 0.000 213.802 0.000
StuH2 11.054 0.000 4.940 0.000 146.579 0.000
stuH3 9.941 0.000 3.731 0.000 112.739 0.000
achH1 -2.530 0.011 -0.010 0.992 6.402 0.041
achH2 -3.783 0.000 1.094 0.274 15.507 0.000
achH3 -3.166 0.002 -0.277 0.782 10.102 0.006

HALZEF A FUE 67 W oi® AAEe A5 Ade <& 3> A
AlEo] ek Mardia(1970, 1974)7F Al¢ket ohils HE=s= 12442 Uepgton) oe) 74
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Relative Multivariate Kurtosis = 1,147
Test of Multivariate Normality for Continuous Variables

Skewness Kurtosis Skewness and Kurtosis
Value Z-Score P—-Value Value Z-Score P-Value |Chi—Square| P-Value
1.244 5.130 0.000 55.042 6.916 0.000 74,146 0.000
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LISREL Estimates (Weighted Least Squares)

LAMBDA-Y
ACHinter ACHslope
achH1 1.00
achH2 1.00 1.00
achH3 1.00 2.00




LAMBDA-X
STUinter STUslope
stuH1 1.00 -
StuH2 1.00 1.00
StuH3 1.00 2.00
BETA
ACHinter ACHslope
ACHinter - -
-0.12
ACHslope (0.03) -
-3.76
GAMMA
STUinter STUslope
0.12 0.12
ACHinter (0.02) (0.03)
5.83 4.03
0.01 0.02
ACHslope (0.02) (0.02)
0.88 2.29
PHI
STUinter STUslope
25.30
STUinter (6.48)
3.90
-1.00 16.48
STUslope (4.49) (4.41)
-0.22 3.73
PSI
Note: This matrix is diagonal,
ACHinter ACHslope
1.38 0.13
(0.15) (0.04)
9.39 3.33
THETA-EPS
achH1 achH2 achH3
0.81 0.42 0.26
(0.12) (0.05) (0.08)
7.17 8.77 3.04
THETA-DELTA
stuH1 stuH2 stuH3
39.48 59.74 146.66
(6.42) (4.87) (14.39)
6.15 12.26 10.19
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= Abstract =

The effects of study on variation of academic achievement

This research estimated the variation of high school students' academic achievement by
using the second to the fourth wave KEEP data. We explored the effects of study on
academic achievement in proportion to self-regulated learning hours(except for school
work and private tutoring). Analysis variables were self-directed learning(study) hours
throughout senior high school and 9 grade academic achievement. We conducted Latent
Growth Model(LGM) using KEEP (Korea Education and Employment Panel) panel data
and program LISREL 8.8.

Results showed that there were significant effects of self-regulated learning hours on
the variation of senior high school students' academic achievement. Therefore, this was
considered to be useful tips in getting the relation between students' learning and
academic achievement.
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