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The analysis of characteristics and effects of contextual
variables in terms of student achievement levels and gender
based on the results of PISA 2015 science domain

Jaok Ku - Namwook Koo®

Korea Institute for Curriculum and Evaluation

Abstract : This study compares and analyzes the characteristics and effects of various educational
contextual variables according to students' achievement level and gender groups based on the results of
PISA 2015 science domain. PISA 2015 included additional variables about teaching-learning and affective
characteristics in the field of science, because science was the main domain of PISA 2015. The results of
the mediation analysis using a multiple group structural equation model showed that the environment
and strategy for the teaching and learning had a positive effect on the affective characteristics, and also
positively affected science achievement through the mediator of the affective characteristics. Particularly,
the environment and strategy for the teaching and learning was the most effective in improving the
affective characteristics for the low achievement group. It was found that the difference of the mediated
effect between achievement level groups was statistically significant, but that between male and female
students was not. Therefore, the appropriate the environment and strategy for the teaching and learning
will need to be emphasized consistently to improve students' cognitive and affective achievement. The
implications and suggestions of these results were discussed.

keywords : PISA 2015, context variables, science achievement, innovative teaching and learning, affective
dimension of learning science
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Figure 2. Results according to science achievement level and gender
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Hate] EAE 0.84 0.63 0.02 -0.33 -0.59 -0.90 269.77* 52.15% 110.30%
satel et gk S 0.49 0.33 0.09 -0.25 -0.24 -0.60 55.47% 32.16%  225.80%
2017 Fate] =342 F7] 0.66 0.54 0.10 -0.12 -0.08 -0.33 128.88% 33.62x 96.59x
o,y kel Aok @mEx 0.55  0.65 -0.04 -0.02 -0.40 -0.43 280.67x  1.28 41.80x
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#p<0.05
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WA Table 4= U7 &1} 230 R&EAFIL x| ATE 12 B9 B FAX[= Table 5o 2
4o Ass MAG Holck o] Apoxe wx, UM Figure 49F Figure b= 29 2AS =
AAQl Zte] olabsel AS MAstx gre & 2 ol BAR Slol.
FePE FAskL, Al T/ F2R¥S Foh Table 50JA], wa-ghgol aeh gFof x=
gt Al FRe pange AA gAATe o A& FER(c)s AANT 2 48 29u A
o2 o AA AW 2y, g o2 & Ad(d FAeEE AT ZJoM =F SAFR {olstA|
shgut oehy Adh) g 2y, ANaFo] oe otk Iy st gRd oigh waskge] Ay
AN AHERSE A 5 ot A ARLE =Y & 2RR(C)E 2E AGdN EARCR 9o
= sttt 2 ZAyh, Table 4o AAIE At oA £AQ g 7HA AL, BHHO] wa-shy At
gol Al 7HA] A& 2o Higt By AFES ¥ Mol HoX S mhR et gl t]x|e
77l SfstiAl ARt AlQl RMSEA, CFL TLL - ggyele Uepfe oifast £471ab)e EAA
SEMR 5= Atgsfgion], AWPHos SHERRL oz fosp) A dFAol Uerdrh mat
Table 4 Model’'s goodness of fit
=4y =g : :
A A e BATE 29
Y (p 7D 1114.365% 1300.138+ 2133.257+ 2237.858+
RMSEA 0.057 0.062 0.072 0.069
CFI 0.936 0.926 0.883 0.874
TLI 0.914 0.900 0.868 0.871
SRMR 0.040 0.043 0.057 0.055
#p<0.05
Table 5. Estimated value of parameter in structural model
A4 2y BHFE Y
B RAA AA Qe (F Ad 23) (A A 23)
o o 3 = 5
a 0.561+ 0.525+ 0.586 0.448x 0.546+ 0.648+
b 42.901% 46.583% 44,021+ 9.534 20.804 1.858
c(AA &7} -2.455 -2.947 -0.847 -2.599 -1.936 -0.301
J(AHEI)  -26.513x  -27.407  -26.658+  -6.867x  -13.285%+  -1.506
ab(W) ) & 7}) 24.058% 24.460% 25.810% 4.268x 11.350% 1.205
—~ _ a/\bbl - G})Lﬂ _1.850 -
H 3 = =
asv( ?;Hfj) aby — dbs - ~7.082+
A = =
e aby — abs - 3.063
A7 ~ =
abz —aby - 10.145%*

#p<0.05
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