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Middle School Students’ Understanding about Earth Systems to
Implement the 2009 Revised National Science Curriculum Effectively

Hyonyong Lee*
Department of Earth Science Education, Kyungpook National University, Doegu 702-701, Korea

Abstract: The purpose of this study was to explore middle school students’ perceptions about earth systems in order to
implement the 2009 revised national science curriculum effectively. A total of 1219 students participated in the survey and
asked to determine their basic understandings about earth systems, self-reported knowledge level, and perceived
significance level of the 23 earth systems concepts (contents). In relation to students’ basic understandings about earth
system, approximately 67% students reported that they didn’t know about the term of the earth system. Atmosphere and
hydrosphere were highly perceived as major component of earth system. However, cryoshere was perceived to be least
familiar by the subjects. The findings also showed that students’ self-reported knowledge level and significance level
about major ESU#4, #5, #6 related concepts (contents) were significantly different by gender. Most of male students were
more knowledgeable and perceived more significant than female students. Regarding the difference of the perceived
significance level by grade, 10 out of 23 concepts were significantly different. Some implications for implementing the
revised curriculum and school fields were discussed.
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Table 1. Students’ reponses about the term of earth system by gender and grade level
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Table 2. Frequency and percentage distributions for items related to the components of earth system

AR (%) A (%) 714(%) AED (%) (%)
2R P 275(70.7) 282(72.5) 303(77.9) 253(65.0) 158(40.6)
A z0] SGEA] ere 114(29.3) 107(27.5) 86(22.1) 136(35.0) 231(59.4)
A 389(100) 389(100) 389(100) 389(100) 389(100)
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Table 3. Frequency and percentage distributions for items
related to the influence of space on earth system
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Table 4. Results of t-test for self-reported knowledge level regarding 23 Earth systems concepts by gender

A=A FE ) k) N Hat BFHEA t
BSUML 1 Ame] A ok o 518 404 1222 740
= o 701 3.92 1.156
] ] ] o 518 3.88 1.348
2. AFA gk Q17 EEe] F3F o 701 3.80 1213 L113
ESU#2 b sl e o 518 3.87 1375 708
e A o 701 401 1.280
o 518 3.59 1.363
ESUS3 3. 3}o} a7 93k 7]%9] AFS i ol g Ulse 4319%*
] o 518 3.74 1.386
4. FFH), BAR), 3710714), AE)9] 45238 o 701 363 1266 1393
o 518 3.62 1.507
6. HrxE B4 o 701 333 1359 M
o 518 391 1.574
ESU# 7. Aoz o 701 364 1.407 3138+
] ] o 517 3.45 1347
8. A|FAel Bk AL B2 JF o 701 344 2625 098
o 518 3.5 1.351
13. AFA1S] FALAES] o8-S 58 37 st ; 701 334 1237 2.807**
<+ A2sl ot o 518 3.82 1312 -
: > o 701 3.41 1207
o a1 o 517 3.85 1.441 4 s1gee
-4 o 701 3.49 1329
ESUAS o 518 3.85 1403
10. 34 EA) o 701 3.69 1.198 2084
] ] ] o 518 3.88 1.366
14. ZApAoll A ] 3Kl Eoledt, dAe] 3 &) o 701 165 1248 3.123%*
A o 518 4.19 1.410 26
: o 701 401 1.256
] o 518 3.57 1493
15. el 5 o 701 327 b
ESUHe . o 518 3.88 1.424 Ssoen
- = o 700 3.61 1.341
o 518 372 1370
18, A152] £Eah ADASIEES A S ass s 2dos
ESURT 10, s sl 49 o 518 3.6 1442 .
- et o 701 3.63 1276
e o 518 3.95 1492 e
: o 701 3.89 1.305
o 518 3.70 1.388
20. =AlS] BERE D) o 701 3.68 1.280 316
Cn o e
o 518 3.07 1.448
22. 72 A9l A o 701 291 1317 1954
] o 518 375 1.436
23. 98 N9q9] FFEA o 701 374 1379 -106

*p<.05 **p<.01 ***p<.001
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Table 5. Results of one-way ANOVA for self-perceived
level regarding recycle and ecosystem by grade

N M SD F

1shd 373 412 1332
Zsle]  28hd 531 385 1298

*
Age  3epa 315 391 1336 OB
A 1219 395 1322
1S 373 421 1400
2R 531 38 1338
ASEf A 6.493%*

3ghd 315 372 1400
AA 1219 391 1387
*p<.05 **p<.01

Table 6. Post hoc analysis of self-perceived level regarding
recycle and ecosystem by grade (Schéffe)
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o
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= 23814 116 098 49
1283 324 0% 003

AJENA 1-38ha .286 107 027
2-38hd -.038 .099 930

#p<.05 **p<01 **p<001
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Table 7. Results of t-test for self-perceived significance level regarding 23 Earth systems concepts by gender
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Table 8. Results of one-way ANOVA for self-perceived sig-
nificance level regarding 23 earth system concepts by grade

Table 9. Post hoc analysis of self-perceived significance
level regarding earth system concepts by grade (Schéffe)
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