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The purpose of this study is to analyze the achievement standards of the 2015 revision and 2022 revision
of the science curriculum using the TIMSS 2023 science cognitive domain analysis framework. The
subject of the study is the achievement standards for all elementary school areas in the 2015 and 2022
revised science curriculum. Three field teachers and one elementary science education expert who majored
in elementary science education participated in the research analysis. The results of this study are as
Keywords: follows.. First, in the 2022 revige.d movement anq energy field, thp ratio of the ‘.knowing’ area was about
TIMSS 2623 scientific cognitive 16% higher than the 2015 revision, and the ratio of the ‘reasoning’ area also increased by about 5.8%.

Second, in the material field, the proportion of TIMSS 2023 cognitive domains was in the order of
‘knowing’, ‘applying’, and ‘reasoning’ regardless of grade group and curriculum revision period. Third,
in the field of life sciences, the proportion of TIMSS 2023 cognitive domains differed depending on
grade group and curriculum revision period. Fourth, in the Earth and Space field of the 2022 revision,
similar to the other three fields, the proportion of the ‘Knowing’ field increased and while the ‘Applying’
field decreased. However, in the 2022 revision, the ‘reasoning’ area in all three other fields increased,
but decreased only in the earth and space fields. Fifth, the 2015 revised integrated unit and the 2022
revised science and society field only covered the elements of ‘recognizing’ and ‘presenting examples’
in the ‘knowing’ area, ‘making relationships’ and ‘explaining’ in the ‘applying’ area and ‘Synthesize’
in the ‘reasoning’ area. In the 2022 revised elementary school science field, the proportion of the ‘knowing’
section was 52.5%, the proportion of the ‘applying’ section was 33.8%, and the proportion of the
‘reasoning’ section was 13.7%. In conclusion, in the 2022 revised elementary science achievement
standards, the ratio of the ‘applying’ and ‘reasoning’ areas was low because the reliance on the ‘knowing’
area was too high.
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Table 1. Complex and short sentences of achievement criteria
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Table 2. Science cognitive domain(TIMSS 2019 vs TIMSS 2023)
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Domain TIMSS 2019 elements TIMSS 2023 elements
Knowing 1) Recall/Recognize, 2) Describe, 3) Provide Examples 1) Recognize, 2) Describe, 3) Provide Examples
Applying ) ComparelContrastClassify, 2) Relae, 5 e M, 4 ntespe nformation
PPyIng 3) Use Models, 4) Interpret Information, 5) Explain P ? P ’
5) Explain
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Reasoning g 5 4) Draw Conclusions 5) Analyze, 6) Synthesize,

5) Evaluate, 6) Draw Conclusions 7) Generalize,
8) Justify

7) Generalize, 8) Justify
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Table 3. TIMSS 2023 Science cognitive domain assessment framework
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Domain Elements Contents Examples
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Table 4. TIMSS cognitive domain assessment agreement between analysts
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Figure 1. cognitive ratio of ‘movement and energy’
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Table 6. Material domain analysis results(number and ratio)
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Table 7. Life science domain analysis results (number and ratio)
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Table 8. Earth and space domain analysis results (number and ratio)

2] 4437 FE0] "
I = H
TR ame o TR ) sy aweb) aws) askl TEET werl sweml 19
1571 9 0 5 1 3 7 1 0 0 0 1 27
+ao (¢33)  (00)  (185) (.7) arl) @259 (37 (00 (00 (00 (37  (100)
2717 10 0 4 2 1 1 0 0 0 0 0 18
(556)  (00) (2220 (L) (56) (6 (00)  (00)  (0.0)  (0.0)  (0.0)  (100)
15714 9 1 1 2 0 5 0 1 1 0 0 20
5o 450) (5.0 (5.0) (10.0) (0.0) 2500  (00) (500 (500  (00)  (0.0)  (100)
2704 11 0 2 2 2 3 1 0 1 1 0 23
478)  (0.0) 8.7) 8.7) (8.7) (13.00  43)  (00)  (@43)  (43)  (00)  (100)
15714 A 18 1 6 3 3 12 1 1 1 0 1 47
(G83) (1) (128 (64 64 (255 @) @) @) (00 (20  (100)
- 21 0 6 4 3 4 1 0 1 1 0 41
2708 A (512)  (00)  (146) 9.8) (13) (9.8) Q4  (00) @4 (24 (00 (100

M3l A0 R WOk W ofjeh TIMSS 20159] 13 EA K 0=
FeJpA SstehSang er al, 2021). 2022 AgelA] 7)o} 5}
7P Q1A gele] F7b7E A5 TIMSS H71ol) ofdl ek XA
o] HAjo] Wastcl. wak 2022 WA okt e 2 §uA
o AE 47 71 2o wabt shEe) et siel AFwet
Ao s Eekw] mlxl e TIE ATt el olsold
oF & Aotk

4. 2|7t 5 =ore| #A1 2t

TIMSS 2023 3t} Q14| G FAES 283 2|18} 95 Hof
o] &4 ATk= Table 81} Lt

25 3~4shdtolA] 2015 71789 ‘L7 P2 97H(33.3%), A
B3] G2 1670(59.3%), ‘FE87T G 270(74%) ek wHH
2022 7|AofA <L) e 1070(55.6%), ‘A&7 F9L 87
(44.4%), ‘FE3P7) FAZ 070SIe). 25 3~43hdtollA] 2022 74
Argatst Fope] ‘7| Hlg2 of 12.3% SVl ‘A 8sh ) vl
& °F 14.9% Fasigiey. AT} Zoke thE JoS5 Ak
2022 WY 2T 3~43hdtY] ‘47 @ Hlgo] SUIRE As &
4 ek SR ‘RES) P 2022 A 3~48hAol| Wi EA]
AWkTE 25 5~63PATollA] 2015 7179 “U7) FHL 107H(50%),
AEB PG 87M(40%), ‘T2 G 27H(10%) et v
2022 7jAolA ‘27 FAL 117](47.8%), ‘AL57] P2 974
(39.1%), ‘F2317) Y92 37M(13%) %L} 25 5~63HAo)A
2022 71A9] 7] delL 2015 Aol s oF 2.2% 7HASHIAI
FEST P OF 3% STFeIEE A8 4o 2015 At
2022 7)ol frARRE Aol Ritk AR 9= Zofoll A TIMSS 2023
Q1A o] BIR-L 2015 WY 25 3~43hd S ALJstal mFo]
A 7], A8387), FE3H719) ol dek 2015 71 25 3~43hd
oAl Q1A G99 Bl A85t7], d7], 8719 ol qirk

Ao} 93 Hopol A= 2022 7§ wSIH O uipEA 47
G| QI fa= A shditellA F7eklet <o AAls)
7 Q4= 2015 7B 25 3~4shdtollAet gk 7H Qigick 28517
B HWH R Qe 2 3-43PAT 5631 A

258

LI OF 3.7% S7ISIAT ‘BABZ) 8= 2022 T 25 3~43)
dollAs oF 74% S7HHIARL 25 S~63hdwolrl= oF 1.3%
ket WEl SjAsh] 8 2022 7Y 2F 3~43HdolA]
oF 5.5% AASHYAT, 25 5~6shd2ol A oF 8.7% S7I8keck
A7) QA 2022 WY 25 3~45HATOIAE oF 203%, 25
S~63Pd ol oF 12% Hasiie) “A-8sP7] Jollx] 2022 )
o BiRA sl 84x0f At FEHT 2022 71
25 3~4shdol A ‘R FH ‘At 8 2015 A
7 3~43hdtar 2022 W S~63hdtollA Zkzt 3 i AIAE S
. AL a4 2015 70 5~6shdtollAlgt gk A Qlodch
AR EESP) aaE 2% S~6hdzolr 2015 At 2022 A4
off ZhzF gk A REFEIIT s 8= 2022 AW 5~681d
et A=Ak FEH ) aat 2015 A 3~4shdtel ATt
g7 Ak

2022 717 At 5 Bopolla] W8 AAES I - 7SS
o5 ol AP et EA I FARE ol glek Aot 5 Rok=
At FdsHA I - 715l Aed e B AR 71E
of 18] o} whestgict. 2022 7 okt g ) Ug- Aol
Ae T - 71e S 25 Shdwtol met sk Rjlth ShARh
ZGHL 3482} 250t S~63PdLe Bkt B 5o
A 2R 2folE Wl weby, 2EehEe) B e aEst
o 2FshagolA ‘B - 715 S Shdor s defeloR &
Zolet. EZh Aot 9 oot wE A7(Yo, Park & Lee,
2022)0 M= ekt 43 7122 71a Aol Sad Wet i
&, oot Al B EEE AR =l Favt vl skl
ok Syl asabgel A5 71w @ 1SS sk H o2
A ol Ao RA V)5S ek A Ak wgapge] s
M= 4 712 e W8 FAel gt FE3 =S 6l
Y AASE 7T 287t ok

25 A Ao 5= Zofolla] 2022 Y] 47T 9 vl
2 2015 7T} oF 10.8% S7FollrkFigure 4). 25 %14 2|2}
G Eofoll A 2022 W] AE3T PH2 2015 AN} By
°F 9.6% Aotk ‘T8l F E3F 20222 7f A 2015
W OF 12% #xskick 2022 7142] Aot 9 ofollil=




Analysis of the 2015 Revised and 2022 Revised Elementary School Science Achievement Standards Using the TIMSS 2023 ---

2030305
Eetetstotets

2
41
XX
%%

e

elere

“‘o‘::::::::::::::::’ 3
e aetotartonyteced

0

=15 707 w22 I

IS
o
kS

(oA

55
5053
.r

Eateesst
o1¥e9

oy e TR te oottt

S

4
41
50
ok,

K
X
&
K
KK
S

e
i totartonytece?

K
K
5
e eeresee

%
!
o
355
QLR

QLS

0
5
it

25
S
o
SR
0
o9

K
H N
50

4
&

¢
e
5%
55

ettt

<
%
o

o o s OO IS

X

<

%%
SSeerreerseeerreeeeereesse e

%
55
%5

ety

(XXX
kel
AN

e
Rincn
e
e
oy
e
(X

K

85
s
e
SR
2
X
SRRRERER
s
SR
&5
o2alate
2y

2
2

&
I
50
25

%
o
ogaree
0050

e

%
Bk
oaeates
o9ate

.

20

R AN

2

85 g4

Reasoning

o¥y
o222

%
%
%)
<5

2

Knowing Applying

Figure 4. Cognitive ratio of ‘Earth and Space’
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Figure 5. Comparison of 2015 vs 2022
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