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The purpose of this study is to explore the cognitive achievement characteristics by group of achievement
levels in the PISA 2018 science domain compared to the results of the PISA 2015, and to compare
and analyze the ‘epistemic’ knowledge in the revised curriculum 2009 and in the revised curriculum
2007. The average correctness rates in PISA 2015 and PISA 2018 were analyzed by sub category of
the evaluation frame in the PISA scientific domain. In the competencies domain, especially, the average
correct answer rates of ‘evaluating and designing scientific inquiry’ were the lowest in medium and
lower groups, but the rates rose in all achievement groups compared to PISA 2015, which is encouraging.
Although the answer rates were low for both ‘living system’ knowledge and ‘epistemic’ knowledge in
the knowledge domain, the average answer rates of the upper and middle groups increased in ‘epistemic’
knowledge compared to PISA 2015. The changes in the curriculum experienced by students participating
in PISA were analyzed in relation to the ‘evaluating and designing scientific inquiry’ competency and
‘epistemic’ knowledge, which increased in average correct answer rates. In terms of understanding science,
the “What is science?” unit that explicitly presents epistemic knowledge, and nature of model in inquiry

activities, were explicitly presented in the revised curriculum 2009. In terms of understanding the process
of justifying scientific knowledge, the number of inquiry activities increased, scientific explanations based
on experimental results strengthened, and the “Science and Human Civilization” unit was introduced
to help students to understand STS while simultaneously conducting arguments. These findings confirm
the educational performance of groups by achievement level in the PISA 2018 scientific domain and
suggest that the direction of education relates to epistemic knowledge in Korea’s Science curriculum.
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Table 1. Participants in PISA 2018 and PISA 2015
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Table 4. Top 5 items based on falling PISA 2018 average correct answer rates compared to PISA 2015 by upper group in

‘Global’ context
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(477) 31 25.81 26.19 -0.38*

W3} go) A 82.50 79.90 2.60%
g7t 9 A = 54.02 4977 4.25%
(2971) 31 21.40 17.91 3.49%

A} 91.03 89.50 1.53%

A FAe ;
aae] G4 Gorl) 64.32 65.20 -0.88
31 26.48 28.09 -1.61%

*p <.05
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A& T3 S} Table 62 ‘2ol g=to] {7} Bl AP SFolA
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AEE Ul Zojtk o]F 32 ‘ARsAL Blojof 9] 5he) 3¢l
‘CS627QUS” o= Xﬂ%}ﬂ L AgE0] 50 % olstolar QIAA

8 F0| ‘Z’C’lmﬂl e 2R 35 A e AAER
A afol] sfirgste] QIAEA] AJ4le 7]&=o.2 PISA 2015 tjH] PISA

20189014 & J% 712 &S 7N 2R dARtE Aol ‘3

Table 6. Top 5 items based on increasing PISA 2018 average correct answer rates compared to PISA 2015 in ‘Evaluating

and designing scientific enquiry’ context

i cheJE3;  PISA 2018 (%) PISA 2015 (%) =to| (%p) Wt ¥ 2]4] o1z & @
Cs638Q04s  7IE = 45.10 31.68 1343 A AAH st gate] Hrh % AA QM EH %
DS425Q04C 34 A 31.82 19.15 12.66 A AAA wet el grk 9 A dAEH %
DS646Q05C R 27.82 15.58 12.24 A AAA wet el grk 9 A dAEH %
DS438Q03C =M 3¢ 3111 21.52 9.59 AQ2=7He wer g 5rh 9 A XEA %
CS627Q04S  AFEA| Elolo] 79.24 71.30 7.94 7}Q17 kst Bk Wl 9 AA QAR Z 3}
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Table 7. Average correct answer rates of ‘Knowledge’ domain
in PISA 2018 and PISA 2015
(2l %, %, %p)

3ke] W3 (83} 4 AJF<4==  PISA 2018 PISA 2015 X}o](’18-’15)

A 85.56 85.11 0.45*
E4 = *
1770 s 6136 59.21 2.15
3t 33.70 2833 537*
A 79.11 80.97 -1.86*
s AEA = ¥
A4 (17 5 56.90 57.53 -0.63
5} 2761 30.96 -3.35%
A 78.08 82.73 -4.65%
At -
= 58.24 5751 0.73*
A 37—
5t 2428 23.04 1.24%
A 89.68 89.06 0.62*
A2} 2)2477)) % 62.16 62.04 0.12
5t 25.85 25.14 0.71%
A 7727 71.40 5.87*
A4 = 44.80 4058 422+
2 2)(187H)

5} 13.04 14.68 -1.64*

*p < .05
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Table 8. Top 3 items based on falling PISA 2018 average correct answer rates compared to PISA 2015 in ‘Living system’ knowledge

i oh9lea;  PISA 2018 (%) PISA 2015 (%) Ao] (%p) LS ol A 4] Q1A 2
DS408Q03C opgE 30.10 3724 -7.14 A&7 @do] digh ek AW EH(BEA) A
CS8478Q03S FAA 64.56 67.15 -2.59 AGZ&/=71E @l digh Ak AW W BEA) }
CS326Q04S o0 33.97 36.22 224 XAR/E7EE FAbo] oigt BER Y J&AEA) B
RUINEA AJAoflA s A3 e HE sk Rl vis) Table 9. Average correct answer rates of ‘Cognitive demand’
o AHhES B2k PISA 201804 ARtk Zxtho) domain in PISA 2018 and PISA 2015

PISA 20159] B|3] Z12} 5.87 %p, 4.22 %p AwEo] ARSsl%Th

‘L4 E ] A 4elA] PISA 2015 tiu] PISA 2018014 HRHE A%
7% A9) 57} RS Table 63} 7o) 3} L] Hrh L AP

Aol A o] Ealu} ) BE AF4F Rhof|A] PISA 20159} PISA
2018014 XA} 319] W B 7K WS ARES Uehiglont Het
Fol 7bg wo] A3t 0|2} e BARS PISA 20189] 7
ol BT RASHGSH BAAS < ok oISE 20 Y 2
0] A8 ok a4s1e] sololly sl sAetel 2
skerokn ot QAR ool AL
2009 744 F8h JJrLMWL Bpstoler el ol hE e
ok A4S RS BN Q44 ABE FYE 4 e 9
252 s iﬂom ek ol i g aq 01]*1 A4
-

A5 A4 ol SbAS] S o ] PISA ozzowz
g wisks Held Bast gl et

ﬂlﬂl

£

o A8 a7 AU B9 W JEE 54

PISA 20180f|A] <Q1x]A Q°F 2L PISA 20155E A= 7=
B Ao £ AEEely doleet s g oRH
AIE sidshs ol 283k Al A7 f3e UHE=tHOECD,
2019a). Hol== w2 S/ Eoldle SHEY vz A
XA 8= BAIE & wloll SHEeA 875 ARl A9 73
& veh] uhol] Hue) she aehs B HolEst 22

SE QJoL) XA QL Rl U Hi 2 thokelt A4S &85

1 Hrlske Bl Wo| ) e o Qo) QIX|A QL 4328
st} Bao] A5He AbLS] 4o et o} AR, §oi, Yel,
NS sk 2ol B oF SE0R IASE A8
892U B 803, JAE BY, 3, Sl 42

G F o Aelglck Table 9% 2114 87 8}9) WF
o A PISA 201814- PISA 20159 HAHET} 2folE YeRH Aolth

WA, PISA 20189] ‘X|AP 3}9] oA AHES AHldog

AuEd, 2= T AdelA sl F A v SAdE ARE

(SRl %, %, %p)
519) W2 (23 29 AJF<2 PISA 2018 PISA 2015 }o](’18-'15)

Ak 82.59 83.34 -0.75%

AF (107H) = 5233 46.17 6.16%

S} 18.43 13.63 4.80%

Ak 83.24 82.38 0.86*

= (7271) = 54.15 53.23 0.92*

3} 20.40 19.55 0.85*

Ak 90.63 90.55 0.08

3} (3071) = 71.35 69.52 1.83*

S} 36.15 3891 -2.76*

*p < .05

o &/ WehtaL, sk9f ®F Ul AEE Al AgRto] 8.04 %p,

d
Z3ho] 19.02 %p, 3H-To] 17.72 Y%pZ FE3cto] 7 =24 YEr
Wk PISA 20152} PISA 20189 AHE F:0|5 AR, ARTHS
3 SO E Rolrk 1 %p v HRE ol
719) e glgkck ZRt SRR AP oA FeE Kol
7H 742 616 o, 430 = A 8701 gl 71
S SUTE S ol Y Al 276 vt 2
SeBlgic. A S SR SIS e A
oI Sk sl 3 lefo] el e F5E wslck ol
‘AP =220l 4] PISA 2015 tjjH] PISA 20180f4] A
2 Aoz Mgl 7kttt
PISA 2015 tjB] PISA 2018014 AekEo] ARs3E A1) 571 ake
A HQC<Table 10>, o] 32 AEE 10%5E 70 %t)71X
o AGE WIS M Qglon, S B 5 37} o] PIsA
201558 A& EUg AE ol Bolsirh. S W3} X|4lo]
Qo= AlEHloIHE TEHBORN HUHOR TAS sk
Ao] 7Ktk PISA 2015904 Agejo|d RgSo] o] E4is]
O PISA 2018 o] SISl Algeeld Hato] ¥ olssiA|
Aoz welck ABeold #ate] mglo] Qlx|a] fzo] AP o
Aek ARl B8] 3 A4 7] BET S S
ATE Aol 7lofet A0m Balch w5 Szollx shge]

Table 10. Top 5 items based on increasing PISA 2018 average correct answer rates compared to PISA 2015 in ‘High’ cognitive

demand
=S ThoJEE;  PISA 2018 (%) PISA 2015 (%) 2to] (%p) ufgk o2 24 oA d QT
CS635Q048 &7 H= 53.74 47.41 6.33 AAZ/27E ke ge] gy 9 A A2} A}
DS646Q04C  Lp=f)A} 44.25 39.10 5.14 A AAA Aol et wek M EShEs A}
CS413Q05S  Z2kaE Al 78.69 73.62 5.08 AG@=7k A7 D SAY I3 o4 WH(ESA) 4
DS635Q05C &1l BRE 16.64 13.72 2.92 AA#/27E FAY| st ke Ay A2} A}
DS607Q03C  Aj¢} o 37.96 35.10 2.86 ARZ=7E Aol gt #shA A W(AEA) 4
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Table 11. The difference between the 2007 revised science curriculum and the 2009 revised science curriculum in terms of
teaching and learning methods (Ministry of Education & Human Resources Development, 2007; Ministry of
Education, Science and Technology, 2011)
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Table 12. Changes in terms of ‘Epistemic knowledge’ revealed in the texts of the 2009 revised science curriculum compared

to the texts of the 2007 revised science curriculum
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Figure 1. Description of science and scientific inquiry
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curriculum in terms of epistemic understanding of model
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