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The Effects of the Number, Ratio of Advanced Courses,
and Variety in Science Elective Subjects on the Growth of
High School Science Course Students’ Attitude Towards Science

Gyeong-Geon Lee - Hun-Gi Hong"

Seoul National University

Abstract : We fitted latent growth models of attitude towards science using the Korea Education &
Employment Panel 2004-2007 data with 343 high school students. The growth model show better fit
indices compared to the no growth model. The intercept and slope showed significant variances, and
thus, we added control variables of the number, ratio of advanced courses, and variety in science
elective subjects, and the achievement percentile for middle school. In the conditional growth model, the
previous achievement has significant positive effects on the intercept and the ratio of the advanced
courses and variety of science subjects show significantly positive effects on the slope. Based on the
results, it supports the 2022 Revised Science Curricular that high school credit system should provide
students with basic ‘Physics,” ‘Chemistry,” ‘Biology,” and ‘Earth Science, credits in ‘general electives’,
various integrated subjects in ‘converged electives’, and highly advanced subjects in ‘career electives.’

keywords : science elective subjects, science affective domain, latent growth model, high school credit
system, 2022 Revised National Curriculum
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(m3_achiv) (22.639) b6 - 998 589 2.601 AFO|HOIAZ 1000 7}7HS
- 42t (2007) LEstw 33tH Y 2F
et ME At 4 5.28 1-8 _930 4258 =2 1-0, 3tst1-0, Y= 1-0, AUt 1
(sci_num) (1.312) ' ' Hgkny dfsf, J|EfR & 1071 4= Ol OfE
ghat
=ty 287 - 42t (2007) LEstw 33tH Y 2F
AeHT) = H & (-160) 0-1 480 6.546 - urst AEH Ab=EO|M ZE| O, &I, M2 T, A
(sci_adv_ratio) : Tatsk el Hig A4
5 - AZPHE(2007) LESstu 33bd s 8F
nigi3emini OFA
s 2% oY ST 95 1132 5404 - WE MY Ip=olN eSS/
(sci_sub_vari) (.740) Ef 571 = MEH o8 kAt
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Table 2. Pearson’s correlations between variables (N = 343)

B FC sci_att1 sci_att2 sci_att3 m3_achiv sci_num sci_adv_ratio  sci_sub_vari
sci_att1 1.0000
sci_att2 H5736%*x 1.0000
sci_att3 ATBb%*x 5536 %*x* 1.0000
m3_achiv L2553 kkx .1685%x .2228%*x* 1.0000
sci_num . 1535%x N 728%%% 27 40%*x* .0829 1.0000
sci_adv_ratio 0355 1237% 1173+ .0201 A106%%* 1.0000
sci_sub_vari 1237 1290 2519 %%x 0776 T428%%x* -.0918 1.0000

* p < 05, ** p < 01, *** p < 001
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Figure 1. No growth model (a), unconditional latent growth model (b), and conditional latent

growth model (c) of high school students’ attitude towards science
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Table 3. Model fit indices according to constraint (N = 343)
2 x/df NFI  RFI IFI TLI  CFI  RMSEA SRMR  AIC
247 B 18.884/6 = 3147 x= 933 966 953 977 954 079 0302 24.884
D27 Y 2y 126/3 = 042 1000 1000 1010 1010 1000 000  .0028  12.126
27 4% B 16042/13 = 1234 982 970 996 994 996 026 0531  60.042
48 7|2
(Lee & Noh, 2o A2
2013; Woo, <2:p> .05 > 9 > .9 > .9 > 9 > 9 < .05 < .08 '%'Elaq_"u"
2012; Hu & =
Bentler, 1998)
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Table 4. Estimates (s.e.) in the unconditional growth model (N = 343)
B =4F St
Z7|z|(HH™) 3.440 (.044) x*x 430 (.053) *xx -.053 (.023) =
HaH (7| 27]) 072 (.023) = .044 (.017) ==
* p < 05, *x p < .01, *»x+ p < 001
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Table 5. Estimates in the conditional growth model (N = 343)
Al He «— HOl Ha HIEZ3} A+ (B) HEER2f (s.e) BEEZS A+ (B
42 A+
otstol| oiek BjE 27|Z|(HH) <
23 MFE wEgl 008 **x 002 292
kol i BiE BHEIERHZ|E7]) <
23 MFE Rl -.001 001 -.103
ASH D) M= HE 332 = 164 .240
2 Chory 109 * 049 365
st MEH Dt A (R F3}) -.001 .030 -.008
Fst ME Dt A (ZHY &It 062 036 370
areb ME = 4 (WA =4 t 061 *x 015 362
I2HT) A= Hlg <
sk MEf 2tE 4 050 **x .006 411
o= 0P <
st M W= 4 419 wxx 020 743
Eopunil
Z7|2| At o HEE Z4F -.057 *
) IS HE F4f < T Y F4f -.047 *xx
* p< 05, ** p< .01, *»** p< 001
T EEAEdiT(bootstrapping) 22 BF22t A4t & [ AH
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