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An analysis of Earth Science Items and Achievement in TIMSS 2003

Youngsun Kwak* and Eun Young Jeong
Korea Institute of Curiculum and Evaluation, Seoul 110-230, Korea

Abstract: This study examined students’ achievement of Earth science in the Trends in International Mathematics and
Science Study (TIMSS) that was conducted with 46 participating countries in 2003) and analyzed average percent-correct
items for Earth science were analyzed-in terms of subcategory, item type and cognitive domain. In addition, items
showing a gender difference and a big difference in the test scores of Korean and international students were analyzed.
Korean students performed higher than the international average, especially in the astronomy-related topic and in the
cognitive domain of ‘reasoning and analysis’. In an analysis of the five items that Korean students scored lower than the
international average, Korean students performed not so well in demonstrating what they understood with drawings and
writings. Korean female students showed a difficulty more than male students did in multiple-choice items that asked
recalling of factual knowledge and demonstrated lack of confidence in the items that they have not learned yet. Based on

the result, content organization of Earth science curriculum and ways to improve teaching and learning methods were
recommended.

Keywords: TIMSS 2003, Earth science achievement, international comparison, gender difference, curriculum revision

e £ ArolMe 200390 4670l Fedg TIMSS 2003 @%Loﬂﬂi AT g4 AFes FAE, ¥
B, IALGER BRI B9 B 2N SAEIAY ARE A7t 2 EPF WY ARE Aot 2 ¥
FE FASA. et ER e £¥EE NIRRT fos £ ARES vENE, IA 9
U SRS AT dYM AET B FA E FEH EY %D‘OW AE RSl et
YEECl FAWT FHERY WA vehd ) B3E B4F A4, Tﬂurﬂ} FEUL ot e e 2ol
U g0z M= O nsdl @ 4 99t $euel s A HAle B AU Bl JeAs
Boh 343 ARE ) e U oEge AX glon, d4eA %‘—% 8ol distel olEske Aol GIER
o Ate RS 34T ¢ Ak @ 242 Bz felde agAge AT e TS 24E W A
ol thEt AAE AN AT

ZR0{: TIMSS 2003, A28t AL, AL, A=}, 25H AR

oft kO
HU

i oot

W

T 9 £ 48 F Utk INHE FAM LA a4

we} SR 25/3%) =719 3] (International - Association

Sl wSo] Al SRIMFEE FAA 430 for the Evaluation of Educational Achievement: [EA)
A Blwte s vzt IS A e bt dre 195935E oH3 AFE TP oL 3o
ohr $ete w8 BAYS AV o AR B 2003dolE S8 o HAE ol Il
¢7%(Trends in International Mathematics and Science

*Corresponding author: kwak@kice.re kr Study: otst TMSS 2003y= HaE. o ﬂjr—"l\f N
Tel: 82-2-3704-3577 A FFAM FlE F4HY LS EUE 3 9
Fax: 82-2-3704-3570 A Qre A JFdIFE9 Fitm P8t HH=E 3




406 o - Hey

obsla 1 wish AAS Ae 7he wSdA FH
o Egol He AHE AFe AL 1 BHoR 3
3 SITHMartin et al, 2004). TIMSS 20039 A3
20041 12€9] EACIA HHEHATL FfjolMe d€F
HATEHA £, 2004).

TIMSS 2003914 $-Elue} 89 F8t 4%

B 55840Z Aol Fdt 4671FE FollA
J7EEE, o] o] 395 ARSI aEla
TIMSS 19959} 19999 Hls] 4= H47t molsa
CHE FopgTh. ol9} o] AAYHoZ HH 9473
AFHE VERIAY, WE d9ERE, B, 39, %
T3}, &) AHE A - Y] HFHEE
Hws) B 2 R EARE ZolE 5= )

e AFAY] AHAEE vwslnd A HFeA
= A8 AHE AA oM Gl =}
ot AHERD fols =4 Jeitth 13
I ) WE 99 FollM A7, B, 34 99
o] A% @AY AHzst Y RN &
oA =A Yehd v, AE JGME o3
o AH=TL FosA =3tk 23 Sevele] A
S 318 G9e A ) e FAolN FEt
Aol AHEIE Y AFxRd fddH &)
UESTHE WG 91, 2006). 8-2%9(2005y $-2lvtat
AP Ee] AE PN FIRERT e HFH
E YeEbd 491e S5 2 ulgel disk] 4
HAog we HATE Yehle Ago] Fagu
ofstAo] T Avke AolA Zar girh

ole} 7ro] TIMSS 2003 =A| A3} B uMde U
€ 9 A= ZH9 - AT Ak v

1
h.
3

A% 52 AN G, 4 g A A4 2
49 g e AT AuE AFIHE 23

dck. A FlolA TIMSS 20039] 70 Eaol o)
g 2N ASHS AT b douE 9, 2004),
ME 3 gk B4 Aot o) Uk
o ZF g Gz Bk AN 24 Az

B8 ga ot it

o] AF= TIMSS 20039 HSAHE A8 2
Z $Put SRS A2AE 9o AIEE
b Rolth, &, el FINEY A+Het
g NHEE FAE, £ 49, X HJu=
ARBT, $Evel SAEY] e FAEE A
g - g AYE F)o)
7} 2 Ege BA5n) o) EdE $ouel X
T8t w& A wElye] o AP S Aot

sttt

=
=
<

Ex}

p =]

oA

TIMSS 20038 48PA (% oA 88hd R 134) 8
g o E AgEded SEvehe 83hd A
7 Fojalsint. Sejule 20033 49 S8k
38hAS e R BEAAE AAsEeH, HEHS
2 Aart A4 AE e 528 83 P
o & BHE A= 149 82 5478300t}

TIMSS 2003¢] 23t < ,

A+, A7 T TN FH9eE FEHA, F 189%

39 16% ST, B3 TIMSS

2003 FeHEES AAFER (KA A4, 7l

g ofdll, Qe £AoE RS Jlth TIMSS

2003 A7 Ao LA B HEE Table
12 2

TIMSS 254 23 38 JHE Y A8

T
K
Y
<
Y
iy
£

3

Table 1. Distribution of earth science items by subcategory, item type and cognitive domain

Number of Items by Item type

Number of Items by Cognitive Domain

Subcategory Numbers

of Ttems Multiple- Constructed- Factual Conceptual Reasoning
Choice Response Knowledge Understanding and Analysis
Earth’s structure and physical features 7 5 2 4 1
Earth processes, cycles and history 11 9 2 3 5 3
Earth in the solar system and universe 11 8 3 4 6 1
Total 29 22 7 11 12 6
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Table 2. Average achievement in earth science

Avg. Scale Scores Avg. Scale Scores

Rank Countries of Earth Science of Science (Rank)
1 Estonia 558 552(5)
2 Singapore 549 578(1)
2 Hongkong 549 556(4)
4 Chinese Taipei 548 5712)
5 Korea, Rep. of 540 558(3)
6 Hungary 537 543(7)
7 Netherlands 534 536(8)
8 United States 532 527(9)
9 Sweden 532 524(11)
10 Australia 531 527(9)
11 Japan 530 552(5)
International Average 474 474
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Table 3. Korean students’ average achievement in science content areas

Earth Science Life Science Chemistry Physics Environmental science
Average Scale Score 540 558 529 579 544
Rank 5 3 9 1 4
Table 4. Average percent correct by main topic
Korean International Korea-Int’]
Main topics
Tt F ™M FM P Tot F M FM p Tot P F M P
Eanhs.structure and 498 454 540 -86 <001** 375 362 388 -26 .23* 123 0l10* 93 152 010*
physical features
Earth processes, cycles 595 570 613 43 063 468 456 481 25 O017¢ 124 <00I** 114 133 303
and history
Farth in the solar system o 3 579 663 84 <001** 527 503 552 49 <001** 95 085 7.7 1Ll .004**
and universe
Total 574 538 60.8 -7.0 <001** 460 443 476 -33 <001** 114 <001** 95 13.1 <001**

*p <05 **p < 0l.
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Table 5. Average percent correct by item type

Korean International Korea-Int!l

Item type
Tot F M F-M Tot F M F-M p Tot p
Multiple-Choice 60.1 567 633 66 <001** 496 478 514 36 <001** 105  .002%*

Constructed-Response 520 480 558 7.8

002*+ 387 373 401 29 027* 133 <001**

*p< 05 *p< 01.

Table 6. Average percent correct by cognitive domain

Korean International Korea-Int'l

Cognitive domain
Tot F M F-M Tot F M F-M P Tot p
Factual Knowledge 579 535 620 -85 .001¥* 498 479 517 38 . .006** 8.0 131

Conceptual Understanding 560 524 594  -70
Reasoning and Analysis 594 572 614 42

001** 433 419 448 29  005%* 127 <001**

446 429 463 34 011* 14.8 013*

*p<.05 ¥p< 0L
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