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Trend Analysis of Students' Science Achievement in National
Assessment of Educational Achievement from 2003 to 2006

Eun-Young Jeong - Won-Ho Choi

Korea Institute for Curriculum and Evaluation

Abstract: The purposes of National Assessment of Educational Achievement(NAEA) are to assess Korean
students' achievement of the educational goals as well as to diagnose the trends of educational achievement in
order to monitor the quality of education at the national level. We analysed average scores in science
achievement and trend of achievement level at the National Assessment of Educational Achievement(NAEA)
from the year 2003 to 2006 for 6th, 9th and 10th graders. The results are as follows: For grades 6, 9, and 10,
the average scores of NAEA did not tend to increase or decrease. About the trend analysis of gender, females
outperformed males for grade 6, but males outperformed females for grade 10. For grade 6, the ratio of females
in Advanced level was more than that of the males in the same level. For grades 9 and 10, the ratio of male
was higher than the females. For grades 6, 9 and 10, the ratio of males in Below-Basic level was more than
that of females in the same level. The results of the educational achievement of urbanization shows that students
in rural area scored the lowest. And the ratio of Below-basic level students was highest in rural area. It is needed
that educational surroundings be improved to lessen the score difference both between genders and regions. An
additional study is needed to used the results of NAEA for the improvement of curriculum and educational

policy.

Key words: National Assessment of Educational Achievement (NAEA), science achievement, trend analysis,

gender difference, regional difference
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Table 1
The number of sample schools, classes, and students of field test and main test in NAEA 2003~2006
field test main test
ear
Y 6th grade 9th grade 10th grade 6th grade 9th grade 10th grade
1% sample 1% sample 1% sample
2003 12 schools 11 schools 11 schools 232 schools 172 schools 170 schools
60 classes 55 classes 55 classes 232 classes 172 classes 170 classes
6,918 students 6,056 students 5,944 students
1% sample 1% sample 3% sample
2004 12 schools 11 schools 11 schools 232 schools 177 schools 501 schools
60 classes 55 classes 55 classes 232 classes 177 classes 501 classes
6,960 students 6,195 students 17,535 students
1% sample 1% sample 3% sample
2005 13 schools 12 schools 12 schools 232 schools 187 schools 329 schools
65 classes 60 classes 60 classes 232 classes 187 classes 504 classes
7,747 students 6,631 students 16,962 students
3% sample 3% sample 3% sample
2006 13 schools 12 schools 12 schools 349 schools 295 schools 261 schools
65 classes 60 classes 60 classes 678 classes 584 classes 519 classes
22,930 students 20,945 students 16,947 students
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Table 5 2003~2006 =
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H&& Hshd 20049
3

_,1 Table 4
20039 AA FFL 159.9980]7, 2004EL 160.45 Trend of science achievement by gender at 6th grade
%, 200532 163344, 200614 162.58% 013Ut} 2003 Year  gender N(;- of Mean  SD D}f\gean
N students ifference
ol A 2005 37HA = s A AR 200619
14 200537k 45 FAH9 95.e.1 20061 Jo03  Male 4031 15937 884 130
Female 3,679  160.67 7.97
Table 2 Male 4201 160.14 975  -67
Trend of science achievement at 6th grade 2004 Female 3776 160.81 9.06
Year No. of students Mean SD Male 4.058 162.95 840 _84™
2003 7,710 159.99 8.46 2005 pemale 3548 16379 7.65
2004 7,977 160.45 9.43 Male 12,132 16222 840  -79"
2005 7,606 163.34 8.07 2000 pomale 10650 16300 731
2006 22,782 162.58 7.92 np<.01’ nap<'001
Table 3
Trend of science achievement level at 6th grade unit: N(%)
Year Advanced Proficient Basic Below-Basic Total
2003 1,358 (17.6) 3,487 (45.2) 2,494 (32.3) 371 (4.8) 7,710 (100.0)
2004 1,748 (21.9) 3,498 (43.9) 2,220 (27.8) 511 (6.4) 7,977 (100.0)
2005 2,291 (30.1) 3,633 (47.8) 1,529 (20.1) 153 (2.0) 7,606 (100.0)
2006 6,163 (27.1) 10,953 (48.1) 5,203 (22.8) 463 (2.0) 22,782 (100.0)
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Table S
Trend of science achievement level by gender at 6th grade unit: N(%)
Year Achievement level Male Female Total
Advanced 666 (16.5) 692 (18.8) 1,358 (17.6)
Proficient 1,758 (43.6) 1,729 (47.0) 3,487 (45.2)
2003 Basic 1,337 (33.2) 1,157 (31.4) 2,494 (32.3)
Below-Basic 270 (6.7) 101 (2.7) 371 (4.8)
Total 4,031 (100.0) 3,679 (100.0) 7,710 (100.0)
Advanced 939 (22.3) 809 (21.4) 1,748 (21.9)
Proficient 1,737 (41.3) 1,761 (46.6) 3,498 (43.9)
2004 Basic 1,213 (28.9) 1,007 (26.7) 2,220 (27.8)
Below-Basic 312 (74) 199  (5.3) 511 (6.4)
Total 4,201 (100.0) 3,776 (100.0) 7,977 (100.0)
Advanced 1,182 (29.1) 1,109 (31.3) 2,291 (30.1)
Proficient 1,886 (46.5) 1,747 (49.2) 3,633 (47.8)
2005 Basic 884 (21.8) 645 (18.2) 1,529 (20.1)
Below-Basic 106  (2.6) 47  (1.3) 153 (2.0)
Total 4,058 (100.0) 3,548 (100.0) 7,606 (100.0)
Advanced 3,244 (26.7) 2,919 (27.4) 6,163 (27.1)
Proficient 5,567 (45.9) 5,386 (50.6) 10,953 (48.1)
2006 Basic 2,981 (24.6) 2,222 (20.9) 5,203 (22.8)
Below-Basic 340 (2.8) 123 (1.2) 463 (2.0)
Total 12,132 (100.0) 10,650 (100.0) 22,782 (100.0)
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Table 6
Trend of science achievement by area at 6th grade
No. of Mean Difference between areas
Year Area Mean SD -
students Metropolitan areas Small towns  Rural areas
Metropolitan areas 3,608 160.28 8.52 04 1.16™"
2003 Small towns 2,288 160.24 8.12 112"
Rural areas 1,814 159.11 8.69
Metropolitan areas 3,491 159.99 9.29 -9™ -52
2004 Small towns 3,379 160.91 9.43 40
Rural areas 1,107 160.51 9.85
Metropolitan areas 3,290 163.17 7.99 -.47 21
2005 Small towns 3,298 163.63 8.18 .68
Rural areas 1,018 162.96 7.95
Metropolitan areas 10,029 162.47 7.95 -46™" 627
2006 Small towns 9,715 162.93 7.77 1.08™"
Rural areas 3,038 161.85 8.23
"p<.001
Table 7
Trend of science achievement level by area at 6th grade unit: N(%)
Year Achievement level = Metropolitan areas Small towns Rural areas Total
Advanced 673 (18.7) 400 (17.5) 285 (15.7) 1,358 (17.6)
Proficient 1,636  (45.3) 1,063  (46.5) 788 (43.4) 3487 (452)
2003 Basic 1,135 (31.5) 736 (32.2) 623 (34.3) 2,494 (323)
Below-Basic 164  (4.5) 89 (3.9 118  (6.5) 371 (4.8)
Total 3,608 (100.0) 2,288 (100.0) 1,814 (100.0) 7,710 (100.0)
Advanced 697 (20.0) 800 (23.7) 251 (22.7) 1,748 (21.9)
Proficient 1,542 (44.2) 1,496  (44.3) 460 (41.6) 3,498  (43.9)
2004 Basic 1,025 (29.4) 869 (25.7) 326 (29.4) 2,220 (27.8)
Below-Basic 227 (6.5) 214 (63) 70 (6.3) 511 (6.4)
Total 3,491 (100.0) 3,379 (100.0) 1,107 (100.0) 7,977 (100.0)
Advanced 951 (28.9) 1,066 (32.3) 274 (26.9) 2,291 (30.1)
Proficient 1,611  (49.0) 1,517 (46.0) 505 (49.6) 3,633 (47.8)
2005 Basic 659  (20.0) 646  (19.6) 224 (22.0) 1,529 (20.1)
Below-Basic 69 (2.1 69 (2.1 15 (1.5 153 (2.0)
Total 3,290 (100.0) 3,298 (100.0) 1,018 (100.0) 7,606 (100.0)
Advanced 2,646  (26.4) 2,759 (28.4) 758 (25.0) 6,163 (27.1)
Proficient 4822  (48.1) 4711  (48.5) 1,420 (46.7) 10,953 (48.1)
2006 Basic 2,346  (23.4) 2,078 (21.4) 779  (25.6) 5,203 (22.8)
Below-Basic 215 (2.1) 167 (1.7) 81 (2.7) 463 (2.0)
Total 10,029 (100.0) 9,715 (100.0) 3,038 (100.0) 22,782 (100.0)
2. st Table 8
1 A Trend of science achievement at 9th grade
Table 8 2003-2006'1 43 H7te] F8ka 33} Jouw Mool sonws Mem 2
d st g4 P FEAAE W ol 2004 6279 085 856
2003 A H+2 259.99% 13, 20049 260.85 2005 6,375 261.99 793
7, 20053& 261.99%, 200632 260.76 3 0]t} 2006 19,900 260.76 8.04
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Table 9
Trend of science achievement level at 9th grade unit: N(%)
Year Advanced Proficient Basic Below-Basic Total
2003 664 (11.7) 2,133 (37.5) 2,356 (41.4) 541 (9.5) 5,694 (100.0)
2004 825 (13.1) 2,594 (41.3) 2,328 (37.1) 532 (8.5) 6,279 (100.0)
2005 918 (14.4) 2,964 (46.5) 2,190 (34.4) 303 (4.8) 6,375 (100.0)
2006 2,260 (11.4) 8,311 (41.8) 8,168 (41.0) 1,161 (5.8) 19,900 (100.0)
2003 A 200597HA = tha st oy 20061 Table 10
o= Adxo] & tih ZAsle] AHE W3l o) Trend of science achievement by gender at 9th grade
s ¥ ° AAS 287t ook Year  Gender No. of Mean SD .Mean
Table 9= 2003~20064 =8t 3813 s}aka} A3 students Difference
R AL i W Bl el s A 20 0 SO0 S0
oItk L HI&O] 7 & AAFES 20039 7] Male 3,183 260.88  8.96 .06
Zel oM, 2004~2006°l = Kt glt. 1 2008 pomale 3,096 26081 812
Hl&o] 7P W2 AFaES vid 71xsEu gt Male 3,390 261.87 830 -26
2003~2006d Ato] ot el Lol Y] WSS 2005 pomale 2085 26213 749
oA Z7kslt7) 2006 0= A4St sk e & 2006 Male 10,960  260.78 8.43 .04
st= A vl &9 FEEE WIE Wby ol 1 Female 8,940 260.74 7.53
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Table 11
Trend of science achievement level by area at 9th grade unit: N(%)
Year Achievement level Male Female Total
Advanced 389  (12.6) 275 (10.6) 664 (11.7)
Proficient 1,117 (36.2) 1,016 (39.0) 2,133 (37.5)
2003 Basic 1,245 (40.3) LL111  (42.6) 2,356 (41.4)
Below-Basic 338 (10.9) 203 (7.8) 541 (9.5)
Total 3,089 (100.0) 2,605 (100.0) 5,694 (100.0)
Advanced 450 (14.1) 375 (12.1) 825 (13.1)
Proficient 1,277 (40.1) 1,317 (42.5) 2,594 (41.3)
2004 Basic 1,148 (36.1) 1,180 (38.1) 2,328 (37.1)
Below-Basic 308 (9.7 224 (7.2) 532 (8.5)
Total 3,183 (100.0) 3,096 (100.0) 6,279 (100.0)
Advanced 517 (15.3) 401 (13.4) 918 (14.4)
Proficient 1,518 (44.8) 1,446 (48.4) 2,964 (46.5)
2005 Basic 1,160 (34.2) 1,030 (34.5) 2,190 (34.4)
Below-Basic 195  (5.8) 108 (3.6) 303 (4.8)
Total 3,390 (100.0) 2,985 (100.0) 6,375 (100.0)
Advanced 1,372 (12.5) 888  (9.9) 2,260 (11.4)
Proficient 4,373 (39.9) 3,938 (44.0) 8,311 (41.8)
2006 Basic 4,478 (40.9) 3,690 (41.3) 8,168 (41.0)
Below-Basic 737 (6.7) 424 (4.7) 1,161  (5.8)
Total 10,960 (100.0) 8,940 (100.0) 19,900 (100.0)
Table 12

Trend of science achievement by area at 9th grade

No. of Mean Difference between areas
Year Area Mean SD -
students Metropolitan areas Small towns Rural areas
Metropolitan areas 2,780 259.87 8.27 -1.56" 1.50""
2003 Small towns 1,656 261.42 8.86 3.50™"
Rural areas 1,258 258.37 8.25
Metropolitan areas 3,033 260.44 8.32 4123 78
2004 Small towns 2,528 261.67 8.89 2.01™
Rural areas 681 259.66 8.06
Metropolitan areas 2,988 261.88 7.71 -.51 94"
2005 Small towns 2,693 262.39 8.06 145"
Rural areas 694 260.94 8.27
Metropolitan areas 9211 260.60 7.93 -.68 .02
2006 Small towns 8,304 261.28 8.14 1.70™
Rural areas 2,385 259.58 7.92
"p<.05, “"p<.001
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Table 13

Trend of science achievement level by area at 9th grade

2003~20064 27|+F nstnt sieiMF|

447

T s} 0| 24

unit: N(%)

Year Achievement level Metropolitan areas Small towns Rural areas Total
Advanced 282 (10.1) 272 (16.4) 110 (8.7) 664 (11.7)
Proficient 1,064 (38.3) 661  (39.9) 450 (32.4) 2,133 (37.5)
2003 Basic 1,188 (42.7) 588 (35.5) 575 (46.1) 2,356 (41.4)
Below-Basic 246  (8.8) 135  (8.2) 123 (12.7) 541 (9.5)
Total 2,780 (100.0) 1,656 (100.0) 1258 (100.0) 5,694 (100.0)
Advanced 348  (11.5) 406 (16.1) 67  (9.8) 821 (13.2)
Proficient 1,255 (41.4) 1,059 (41.9) 263 (38.6) 2,577 (41.3)
2004 Basic 1,178 (38.8) 848 (33.5) 290 (42.6) 2,316 (37.1)
Below-Basic 252 (8.3) 215 (8.5) 61 (9.0 528  (8.5)
Total 3,033 (100.0) 2,528 (100.0) 681 (100.0) 6,242 (100.0)
Advanced 395 (13.2) 431  (16.0) 92 (13.3) 918 (14.4)
Proficient 1,432 (47.9) 1,245  (46.2) 287 (41.4) 2,964  (46.5)
2005 Basic 1,027 (34.4) 903 (33.5) 260 (37.5) 2,190 (344)
Below-Basic 134 (4.5 114 (4.2) 55 (79 303 (4.8)
Total 2,988 (100.0) 2,693 (100.0) 694 (100.0) 6,375 (100.0)
Advanced 1,000 (10.9) 1,030 (12.4) 230  (9.6) 2,260 (11.4)
Proficient 3812 (41.4) 3,638 (43.8) 861 (36.1) 8,311 (41.8)
2006 Basic 3,861 (41.9) 3,190 (38.4) 1,117 (46.8) 8,168 (41.0)
Below-Basic 538  (5.8) 446  (5.4) 177 (7.4) 1,161  (5.8)
Total 9,211 (100.0) 8,304 (100.0) 2,385 (100.0) 19,900 (100.0)
Table 14 W Aot} wid 2\l go] 7Y & AT 2003
Trend of science achievement at 10th grade A3 20060 BHESH)AI 200433 20059
Year No. of students Mean SD = 71z o|dtt 2y v o] 7HE Be AHEE
2003 161 39999 854 & gEsoln $osteol Sake shae) wge
zggg 1?225 izzgz ij; 2003130 ¥)8te] 20040l Z4kAF 2004-2006
’ : : WHole EWel AAS Holx| &7 3 ESa=):
2006 15,614 359.39 8.18 QO{: i;}i 6“3; W80l 2100 ;oﬂgj Loﬂﬁ;]'o]}
= = = k=3 = 1_
F7tetset, Az we 58 AP S HolA &
130 Fetah Y= Ho) Fah FEAAE v L=
gk Zloftt. 2003 HA| H#-E 359.995 0132, 2004
£ 358.08%4, 20052 360.58%, 200632 359.394 2) Ad vl

o]tk 20034 2006374 17} s wrEs)

H AAFHE Hepell SE B0l Holx| et
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Trend of science achievement level at 10th grade

Table 16 2003~2006'd
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unit: N(%)

Year Advanced Proficient Basic Below-Basic Total

2003 495 (9.6) 1,934 (37.5) 2,085 (40.4) 647 (12.5) 5,161 (100.0)
2004 1,062 (6.5) 6,093 (37.3) 5,958 (36.4) 3,239 (19.8) 16,352 (100.0)
2005 1,172 (7.4) 6,660 (42.1) 6,499 (41.1) 1,499 (9.5) 15,830 (100.0)
2006 1,078 (6.9) 6,048 (38.7) 6,458 (41.4) 2,031 (13.0) 15,615 (100.0)
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Table 16
Trend of science achievement by gender at 10th grade
No. of Mean
Year  Gender students Mean b Difference
2003 Male 2,267  360.06 9.24 12
Female 2,894 359.94 7.95
Male 8,380  358.22 9.33 27
2004
Female 7,972 35795 8.35
Male 7,271 360.42 8.32 -30°
2005
Female 8,559  360.72 7.31
Male 8947 359.63  8.57 56"
2006
Female 6,667 359.07 7.63

“p<.05, “p<.01

Table 17

Trend of science achievement level at 10th grade

2003, 2004, 2006
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unit: N(%)

year Achievement level Male Female Total
Advanced 269 (11.9) 226 (7.8) 495  (9.6)
Proficient 822 (36.3) 1,112 (384) 1,934 (37.5)
2003 Basic 834 (36.8) 1,251 (43.2) 2,085 (40.4)
Below-Basic 342 (15.1) 305 (10.5) 647 (12.5)
Total 2,267 (100.0) 2,894 (100.0) 5,161 (100.0)
Advanced 677  (8.1) 385 (4.8) 1,062 (6.5)
Proficient 3,076 (36.7) 3,017 (37.8) 6,093 (37.3)
2004 Basic 2,834  (33.8) 3,124 (39.2) 5,958 (36.4)
Below-Basic 1,793 (21.4) 1,446 (18.1) 3,239 (19.8)
Total 8,380 (100.0) 7,972 (100.0) 16,352 (100.0)
Advanced 654  (9.0) 518 (6.1) L172 (7.4)
Proficient 2,927 (40.3) 3,733 (43.6) 6,660 (42.1)
2005 Basic 2,839  (39.0) 3,660 (42.8) 6,499 (41.1)
Below-Basic 851 (11.7) 648  (7.6) 1,499 (9.5
Total 7,271 (100.0) 8,559 (100.0) 15,830 (100.0)
Advanced 764 (8.5) 317 (4.8) 1,078  (6.9)
Proficient 3,410 (38.1) 2,638 (39.6) 6,048 (38.7)
2006 Basic 3,554  (39.7) 2,904 (43.6) 6,458 (41.4)
Below-Basic 1,223 (13.7) 808 (12.1) 2,031 (13.0)
Total 8,948 (100.0) 6,667 (100.0) 15,615 (100.0)
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Table 18
Trend of science achievement by area at 10th grade

Mean Difference between areas

Year Area No. of students  Mean SD -
Metropolitan areas Small towns Rural areas
Metropolitan areas 2,607 360.79 8.51 -83"" 573"
2003 Small towns 1,606 361.61 8.43 6.56"
Rural areas 947 355.05 6.84
Metropolitan areas 7,984 358.37 8.80 =517 3.73"
2004 Small towns 6,270 358.88 8.94 424
Rural areas 2,098 354.64 8.07
Metropolitan areas 7.671 361.15 7.79 40 3617
2005 Small towns 6,399 360.75 7.65 3217
Rural areas 1,760 357.54 7.57
Metropolitan areas 7,427 359.62 8.21 -.16 264"
2006 Small towns 6,453 359.78 8.26 2.80""
Rural areas 1,734 356.98 7.31
“p<.01, "p<.001
Table 19
Trend of science achievement level by area at 10th grade unit: N(%)
Year Achievement level — Metropolitan areas Small towns Rural areas Total
Advanced 278 (10.7) 200 (12.5) 17 (1.8) 495 (9.6)
Proficient 1,053 (40.4) 693 (43.2) 188 (19.9) 1,934 (37.5)
2003 Basic 1,003 (38.5) 565 (35.2) 516 (54.5) 2,084  (40.4)
Below-Basic 273 (10.5) 148 (9.2) 226 (23.9) 647 (12.5)
Total 2,607 (100.0) 1,606 (100.0) 947 (100.0) 5,160 (100.0)
Advanced 568 (7.1) 438 (7.0) 56 (2.7) 1,062 (6.5)
Proficient 3,007 (37.7) 2,591  (41.3) 495 (23.6) 6,093 (37.3)
2004 Basic 2,936 (36.8) 2,108 (33.6) 914  (43.6) 5,958  (36.4)
Below-Basic 1,473 (18.4) 1,133 (18.1) 633 (30.2) 3,239 (19.8)
Total 7,084 (100.0) 6,270 (100.0) 2,098 (100.0) 16,352 (100.0)
Advanced 644 (8.4) 464 (1.3) 64  (3.6) LI72  (74)
Proficient 3,403 (444 2,752 (43.0) 505 (28.7) 6,660 (42.1)
2005 Basic 2,968 (38.7) 2,618 (40.9) 913  (51.9) 6,499 (41.1)
Below-Basic 656  (8.6) 565  (8.8) 278 (15.8) 1,499  (9.5)
Total 7,671 (100.0) 6,399 (100.0) 1,760 (100.0) 15,830 (100.0)
Advanced 547 (74) 488  (7.6) 43 (2.5 1,078  (6.9)
Proficient 2918 (39.3) 2,594  (40.2) 536 (30.9) 6,048 (38.7)
2006 Basic 3,033 (40.8) 2,562 (39.7) 863  (49.8) 6,458 (41.4)
Below-Basic 930 (12.5) 809 (12.5) 292 (16.8) 2,031 (13.0)
Total 7,428 (100.0) 6,453 (100.0) 1,734 (100.0) 15,615 (100.0)
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