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A Study on the Characteristics of Academic Achievement
in Problem Solving and Inquiry Tasks of Korean Fourth Graders
in TIMSS 2019

Jeom-Rae Kwon*

Korea Institute for Curriculum and Evaluation

Abstract : This study analyzes the academic achievement characteristics of Korean fourth graders on
the problem solving and inquiry tasks (PSIs) introduced in TIMSS 2019. TIMSS 2019 conducted a
computer-based assessment in addition to the traditional paper-based assessment. The PSIs were
included only in the computer-based assessment, so 30 countries participated in the PSIs of the
computer-based assessment. PSIs consist of integrating multiple content and cognitive domains,
including 10 or fewer items. Most of the items are constructed in an open-ended format rather than
multiple-choice. The analysis results showed that there were differences in student achievement across
countries depending on the inclusion of PSIs. Korea's average achievement score decreased by 1
point. The analysis of individual items showed that students' achievement was somewhat low, and
the correct answer rate for male students was generally higher than that for female students in
many items. Furthermore, item-by-item analysis revealed that there were items where countries
such as England and Finland had higher correct answer rates than traditional high-achieving
countries, i.e. Singapore, Taiwan, and Korea. Considering the recent emphasis on integrated
education, it seems necessary to review the use of PSls in assessments in Korea as well.

keywords : TIMSS (Trends in International Mathematics and Science Study), Problem Solving and Inquiry
Tasks (PSIs), academic achievement, integrated education
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Table 1. Content Domains and Topic Areas for Grade 4 of TIMSS 2019 Mathematics Assessment

(Park et al., 2019, p. 16)
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Table 2. Cognitive Domains and Topic Areas for Grade 4 of TIMSS 2019 Mathematics Assessment
(Park et al., 2019, p. 17)
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Figure 2. Scene-based items of the PSIs Public Item Pool
in the Grade 4 of TIMSS 2019 Mathematics Assessment

Table 4. Information about the PSls Public Item Pool for Grade 4 of TIMSS 2019 Mathematics
Assessment (Seo et al., 2021)
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Table 7. Comparison of Average Achievement Scores of 4th Graders in Participating Countries by

PSIs Inclusion (Mullis et al., 2021, p. 8)

% 7t PSIs A B PSIs 3 YF  zt O % 7t PSls 9| B PSIs Z3f BF 3 O]
MotE2 625 (3.9) 623 (38) -3 (03) #otel 523 (2.6) 524 (26) 1 (0.4)
z 2 602 (3.3) 601 (33) -1 (05) B 7| 523 (4.4) 521 (45) -1 (0.4)
C3tal = 600 (2.2) 599 (2.2) -1 (05) A9 521 (2.8) 522 (28)  1(05)
o o 599 (1.9) 598 (1.8) -1 (0.4) = g 521 (2.3) 521 (22) 0 (05)

BlAlOf A 567 (33) 567 (32) 0 (04) | oot 515 (2.4) 514 (23) 0 (0.4)
3 = 556 (3.0) 557 (28) 1 (06) FHLiCt 512 (1.9) 512 (18) 0 (0.2)
L-29|o| 543 (2.2) 544 (22)  1(05) | &EH|of 510 (3.5) 511(33) 2 (0.4)
EofLo} 542 (2.8) 542 (28) 0 (04) | 32OEfo} 509 (2.2) 510 (1) 1 (0.4)

2 AER0} 539 (2.0) 539 (2.0) 0 (03) U Et 509 (1.4) 509 (14) 0 (0.6)
P 538 (2.2) 539 (1) 1 (04) AT QI 502 (2.1) 503 (2.1) 1 (0.6)
o = 535 (2.5) 534 (25)  -1(0.3) TN 485 (3.0) 485 (30) 0 (05)
1 533 (2.5) 533 (24) 0 (05) Z2|0} 482 (3.7) 482 (36) 0 (0.6)
mac 532 (2.3) 532 (22) 0 (05) | OfFOIDZE 482 (37) 482 (36) 0 (0.6)
34 Y 528 (0.5) 528 (0.5) 0 (0.1) 7tEr2 449 (3.4) 449 (34) 0 (05)
m2EZ 525 (2.6) 524 (2.6) -1 (0.4) 23 441 (2.7) 442 (27)  1(04)
GLTE! 525 (1.9) 526 (1.9) 2 (0.4)

* JHE Qo B 500, EFHAF 1002 HE H4Y. ZE £ UEToM0 F+ GAMM HEHUUS.
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Table 8. Item-level Correct Response Rates of PSIs for 4th Graders in Korean Elementary Schools

N - 8 ¥EE BH+EE ¥YE
4w ws i il BeE EEK ofEHY +E +E 24 $E ES 4E 7|36|5T%
2-A ULH 74 75.9 76.0 70.8 943 774 42.0 15.2
? 2-B UYH 7t4 30.6 34.0 268 52.9 25.0 12.4 5.6
3 3 UYH O 71.5 74.4 68.3 93.2 73.2 39.7 31.7
4 4 YME 64.4 65.4 63.3 77.6 67.9 427 244
_ 5-A W2t 7+ 37.1 40.0 33.9 72.7 28.6 6.5 0.0
;f 58 mx o
jl s 6-A A 80.6 80.1 81.1 93.2 83.6 62.9 30.9
6-B A 27.8 32.3 22.9 51.3 21.7 8.9 2.6
7-A =85 244 258 22.9 47.3 19.6 3.1 0.0
’ 7-B 28r 371 41.7 31.9 70.7 28.7 9.1 0.0
8-A UZH 7t3 =% 214 250 17.4 50.4 11.6 1.5 0.0
° 8-B ¥UXH 7t4a =% 13.1 16.4 9.4 339 4.9 1.0 0.0

* O &0 tisiiA = TIMSS 2019 PSIs At E1AQl Mullis et a/ (2021)01M B7F ZIE HAIStL UZ| U
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Figure 3. Analysis of Scene 2A Item
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Figure 4. Analysis of Scene 2B Item
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Figure 5. Analysis of Scene 4 Item
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Figure 7. Analysis of Scene 6B Item



o 275
Qe AA

33%, ofslAy A
S5 Aol7t e
Fol e AL
ehurt we 14%0] 1,
I SISIEEE

=
A HEE0l

A=7t ol2olx|A] ¢t FHgol Wi Hee

44 18 rE X
=
o= DM
N
- 2 -
Sbomo g
4
ol
o
F|F
Mo
%

o ol mo
Mo
o

P2

° 3

+
=2
>

o A

]
i)
I=]
rr
8
Hea)
=]
N
N
zo
o)
)
N
N
N

rr B oMo oox
)
o,
2

b
N
)
ol
tjo
)
j35)
o

r 8
_E-_[
)
u
S
o

o =

o =
Ho

o2 >

LT

|

o)

=]

2

R

i=)

_l

[ >

i

=)

olr
o
>
8
B
B
N
S
(o))
> 2
)

sLow ojujo] yatmst
wu Zofolc}. 1]
shat R o BA
DR E e E4

£ o
19 qlo -
&

U 4o @ oft N L B4

=]

>,

rn

5 5 L

(@) —_—
& o?,i
MuEL
paS)

N
=
o
% A o
ol
o

ol
==
Y,

ol
o
rr
a,
i)
ko
=

& 2 olch stmog =2 gulg’ 58 £ 1~3std(18hd) [94:03-02]
Eof AFEC] =7 YEhd orkst Atsbe Tejmz Uepgin, Folxl JejmE
sl 2oict sfAE 4 ok, Fule], ghalg TAS
% 51.3%, ¢4 Oolsista, 2 ¢ c AL 2z z uE
2z 21.7%, BE £ 2% ol5t 2.6% Aot S &l A|=st{(MOE, 2015, p.32)
OE 2Z0|A UEebdch £ Jst 4shd sHE2 1 o] &ste] o] A
Aat of o] % S HWH, 25 25, ote d & o3 Zlog dolrt
H2E & 7] HNEE0] AMAB] A w2 21Ey
AEote e 2 Aotk & 4AFHE 7t
t}. o]7le 2 AB I} 50%(E= st S e
0 AR 7NF 2 % g ©)
A= AR 7% ek
10 [H (260041 =) S &A1 3 4$-| 21.4
5 oesgsseanoynm| 79| W 65.5
] 131 |0

O Z7PE AYED: %, ()= 33 032 Vel
A4
v o oq |-
ok 34 (2.4) 34 (3.1) |34 (3.3) |=
J7}E2 | 24 (1.9) | 25 (2.5) | 23 (2.4) | =
s | 23 (2.2) | 26 (3.3) | 19 (2.7) | =
A3 |21 (2.4)]27 (35) |15 (3.2) |°
=7l HaF | 15 (0.3) | 18 (0.5) | 12 (0.5)
A= | 14 (1.5) [ 16 (2.2) | 11 (2.0)
"= 10 (1.0) | 12 (1.5) | 9 (1.3)

= AA

Figure 8. Analysis of Scene 8A Item
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Figure 9. Graph of Admission Price and Total Sales Amount
(Mullis et al., 2021, p. 43)
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