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Effect Analysis of Educational Context Variables on 8th Grade
Science Achievement Among Top-performing Countries in
TIMSS 2015

Youngsun Kwak - Sangwook Park'

Korea National University of Education - Korea Institute for Curriculum and Evaluation

Abstract : The purpose of this study is to compare and analyze the effects of the educational context
variables on 8th-grade science achievement of 5 top performing countries(Korea, Singapore, Taiwan,
Hong Kong and Japan) in TIMSS 2015. TIMSS 2015 science data and questionnaire results were used for
fitting Hierarchical Linear Model (HLM) in this study. According to the results, such student-level
variables as home resources for learning, students' interestin science learning, valuing science,
Students’ Educational Expectations gave significant influence on the science achievement of Korean
students. School-level variables including Student Economic Background, and School Emphasis on
Academic Success gave significant influence on the science achievement of Korean students. Comparing
5 countries, home resources for learning, students' interestin science learning, Students’ Educational
Expectations gave significant influence on the science achievement in all 5 countries. At the school level,
Student Economic Background is statistically significant in explaining students' science achievement gap
in all countries except Japan, and Teaching Limited by Student Needs gave significant influence on the
science achievement in all countries except Korea. Discussed in the conclusion are ways to improve
middle-school science teaching and learning including reducing the education divide among
socioeconomic status, teaching innovation for competency education, inquiry and reinforcement of lab
activities in science classes, and so on.

keywords : TIMSS, Science Achievement, Educational Context Variables, HLM
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Table 1. Input variables of analysis model
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Table 2. Student-level variables affecting student science achievement
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Table 4. Descriptive statistics on educational context variables of 8th grade science
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ststo] ofgt &0] Wgol 8592 AU worch  ~0.40019lo0], sHio] wev|t) £EI s
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Table 5. Correlation between 8th grade educational

context variables and science

achievement
HF %<l o gl = a5 4tz T o
gAY
7H4 7Hd 9] st 0.33#*x 0.35 #*x* 0.42 %% 0.30#*x 0.47 %%
7
1Al Fpskskzof gk Su 0.40 %% 0.30 #*x* 0.27 %% 0.32 %% 0.38 #*x
;_H Il sk 71| 912 0.38 0.32 %% 0.25 0.21 % 0.35 %
e st W&V FF 0.37 3% 0.41 s 0.40#xx 0.35#xx 0.55 **x*
51
:ﬁi AstA o] AAA n A 0.17 #%x 0.14 ##x 0.4 #xx 0.32%*x 0.21 #*x
o
st o] skl A AlE bz 0.171 sk 0.15 %% 0.32 %% 0.30%*x 0.20 %
A M g 0.00 0.00 0.04 0.17 *x 0.03
gl FRIUALET] uH -0.02 0.00 0.04 0.16*x 0.06
=1 BAl E Ao o sk =
e RICIC ]_4{ 4 0.05% 0.12 %% 0.39 % 0.28 #*x 0.19#*x
T A gk
E4 WALZE AES = -0.03 0.05 - -0.04 -0.04
st g4 g5 -0.01 -0.03 0.07 0.20 %% 0.05
Az o9 0.05* 0.10%x* 0.03 0.00 0.07

= p<05, = p<01, = p<001
= oi{e diolol| st MEXZALS AAISHA] got | A=T} 9S

Table 6. Science achievement variances explained by the 8th-grade basic model for

each country

. dlghel s S ANEE B o

T A WE)  BA WE0) B %) E HE%) w2 HEX)
T stul Y] 5568.4 93.9 5032.8 89.6 3724.9 49.5 2957.1 544 5450.9 80.8
0 stul 7+ 361.9 6.1 581.3 10.4 3800.3 50.5 24756 45.6 1293.1 19.2
ZA 5930.3 100.0 5614.1 100.0 7525.2 100.0 5432.7 100.0 6744 100.0

ICC 0.061 6.1 0.104 10.4 0.505 50.5 0.456 45.6 0.192 19.2
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Table 7. Science achievement variances explained by the 8th-grade research model for
each country

o Sl = o A7 L= = o gt
T, wEE . owsy 0 odsw 0 owsg L ung
T @) e @ (%) e (%) e (%)
st U Ak
281 5212.0 6.4 4553.0 9.5 3530.8 5.2 2923.2 1.1 4759.9 12.7
2E2 4146.2 25.5 3712.0 26.2 3205.4 13.9 2572.9 13.0 3508.9 35.6
2¥3 4138.6 25.7 3713.2 26.2 3219.7 13.6 2606.1 11.9 3508.1 35.6
¥4 4136.8 25.7 3712.2 26.2 3228.5 13.3 2615.5 11.6 3522.4 35.4
st 7k Bk
281 163.5 54.8 341.2 41.3 3247.4 14.5 2243.9 9.4 567.2 56.1
2E2 89.8 75.2 239.4 58.8 2818.4 25.8 1840.1 25.7 348.3 73.1
283 91.4 4.7 219.2 62.3 1950.3 48.7 1501.3 39.4 276.7 78.6
284 60.5 83.3 151.9 73.9 1610.3 57.6 1124.2 54.6 196.1 84.8

Table 8. Final analysis results of multi-level model for 8th-grade science achievement by

country
W= el T S AtEe % oy
ST
B bge gadY 81T 9.83 % 7254 193+ 10.34 #+%
7]—]&%7&] [e} =] i . 8 . . St . . "
Tl orer =N
e ﬁ;;” T 1022 8.58 wix 6.51 +kx  9.88 xxx 8.86 wxx
S} v & 5 2
;ﬁ el gzi 7 .95 s 4.96 #+% 0.78 ~2.27 wx 3.03 s+
StAl o] w87
Bl mHZIH (660 uss  16.71%s 1198w 6.8Zws  23.12 %0
T
TFurE
5t 5t AAA
?ng A= *gu‘?%, A 606w 3.65 30.05 %%+ 18.98wkx  12.54 wex
Sl o] BFOl A Al
e ;‘E T 140+ 3.24 % 8.34 3.80 1.69
fofr="s
AL AL 85 -0.29 0.55 5.36 6.93 * ~0.61
Zg gAlS e
sEAAPERE g 772 -13.21 ~0.04 ~2.75
33 T
Tl A 54 97
2 4] Lo AT o 1.98 ¢ 10.02 %0 6.65 % 3.49 wxx
=2 Tolj X‘“?\)‘l—
1 O
WAL Awe wd 041 1.19 - ~6.43 wx 221 %
Gt BPaY BE 138 -1.18 16.73 21.52 w 5.56
Adnz 9y 158 11.63 »+ 1.86 2.58 10.46 »

FS AAISHR| got HlW At=It 8IS
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