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Korean Students’ Achievement of Earth Science in International
Comparative Studies: From the Perspectives of Gender Differences
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Abstract : The purpose of this study was to verify the trends of Korean students’ achievement of earth science, especially
the gender differences, in recent two international comparative studies, TIMSS-R (The Third International Mathematics and
Science Study-Repeat) and PISA 2000 (Programme for International Student Assessment). To achieve this purpose, the 33
earth science items in TIMSS-R and 13 earth and environmental science items in PISA 2000 were analyzed. As a result
of the comparison between Korean- and international percent correct, Korean students showed especially higher
achievement in close-ended items or items required ‘understanding of simple information.” Korean students, in particular
Korean male students, also showed higher achievement in items of data interpretation. On the other hand, Korean students,
in particular Korean female students, showed relatively lower achievement in astronomy items. The serious gender
differences occurred in all aspects of items, regardless of item content, item format, and performance expectations.
Keywords : international comparative studies, earth science, close-ended items, understanding of simple information,
gender differences
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Table 1. Comparison of Earth Science Contents in TIMSS-R (% Correct)

International Korean-Intemational

Total Female Male F-M Total Female Male

Korean
Mean Type
Total Female Male F-M
Astronomy 64.1 60.2 67.9 -1.17
Environmental Science 60.3 577 62.9 -52
Geology 65.9 63.6 68.1 4.5
Meteorology 66.3 643 682 -39

575 553 59.8 4.5 6.6 49 8.1
48.0 45.9 50.2 -4.3 123 11.8 127
525 50.7 544 37 134 129 13.7
540 522 557 -35 123 12.1 12.5
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Table 2. Comparison of Performance Expectations in TIMSS-R (% Correct)

Korean International Korean-International
Mean Type
Total Female Male F-M Total Female Male F-M Total Female Male
Simple Information 674 65.1 69.6 45 519 49.8 540 42 155 153 156
Complex Information 64.7 61.6 67.7 -6.1 55.1 52.5 577 -52 9.6 9.1 10.0
Process 60.0 57.5 62.4 49 50.6 49.3 52.1 28 9.4 82 10.3
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Table 3. Comparison of Item Types in TIMSS-R (% Correct)
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Korean International Korean-International
Mean Type
Total Female Male EM Total Female Male M Total Female Male
Open-ended 60.6 579 63.1 -5.2 517 503 532 29 89 7.6 99
Multiple-choice 65.7 63.1 68.2 -5.1 52.7 50.4 54.9 4.5 13.0 12.7 133
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£ BY Ao] BEoRl dUiE B Aoy B3
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% Correct
Code Description
Korean International
10 Mentions the dam breaking (resulting in flooding) 17.2 245
11 Mentions the river drying up or decreasing water supply 104 17.5
rgs""?s‘e 12 Mentions a soil-related problem of the dam 0.7 26
PO 13 Mentions upsetting ecological balance 48 14
19 Other correct 0.2 27
Mentions a negative effect but it does not clearly address the issue of
70 . 333 9.6
farming or the effect of the dam
Incorrect Response indicates a misconception of how dam functions
! 20.5 70
response (controlled release of water)
79 Other incorrect 55 17.1
(including crossed out/erased, stray marks, illegible, or off task) ’ ’
Non-response 99 Blank 74 17.7
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Table 6. Comparison of Knowledge and Scientific Process in PISA 2000 (% Correct)

MeanType Korean International Korean-International
Total Female  Male F-M Female Male F-M Total Female Male
Knowledge 56.1 52,6 589 -6.3 425 475 -5.0 112 . 1041 114
Scientific Processes 549 528 36.5 -39 41.8 422 0.6 130 11.0 143
S)PISA A7 87 348 B34 13709 $3433, A2, o)), A, 87 S22 Fhol FEa7} ojel & B4l Hob A7 33t

N o B A e EAe AN DA
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Table 7. Comparison of Item Type in PISA 2000 (% Correct)

Korean International Korean-International
MeanType
Total Female Male F-M Total Female Male F-M Total Female Male
Open-ended 47.0 437 49.5 -57 370 357 384 2.7 100 8.0 11.1
Close-ended* 65.2 63.2 66.8 -3.6 50.1 494 - 511 -1.7 15.1 13.8 15.7
*Close-ended = Multiple choice + True/False
A elstst wegel W ARe Aol 06%2 o o] RYS 53 depurt sy 34 B
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