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ABSTRACT. The puipose of this study was to compare and analyze the cognitive levels of 11th grade students and
those required m high school chemistry I textbooks standardized by the 7th national education curriculwun. For this study,
the cogmitive development stages of 436 11th grade students were surveyed using short-version GALT (group assessment
of logical thinking). Furthenmore, 13 basic concepts were extracted from the contents on water and air, 2 wuts m chem-
wstry [ order to analvze the cognitive levels necessary for understanding high school textbooks, using CAT (curmiculum
analysis taxenomy). The results showed that 52.3% of the surveyed 11th grade students reached the fonmal operational
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level, 28.3% transitional levels, and 19.5% concrete operational levels. 68.9% of the academic high school students and

6.6% of the technical high school students reached the formal operational levels, and the ratio of formation was very dif-

ferent in each logics. As a result of the analyzing the cognitive levels needed for understanding chemistry I textbook con-

tents, in spite of a change in national education curiculum, there were no great change in cognitive levels required by

scientific concept except some inquiry activities. The cognitive levels in high school chemistry I textbooks by the 7th
national education curriculum appeared lugher than the cogrutive levels of 11th grade student, but cogmitive levels of
mquiry activities were similar to the cognitive levels of the students. Chemistry teachers thouglht of cherstry [ textbooks
by the 7th national education curriculum as desirable because scientific concepts were reduced and a lot of real life mate-
nals were adapted. However, they pomted out a problem of difference in contents levels compared with chemustry I text-
books because screntific concepts were greatly reduced m chemistry I textbooks. The cognitive levels requured in
chemistrv I textbooks still appeared higher than those of the students. Consequently, various teaching and leaming meth-

ods and materials will have to be developed to be suitable for the students’ cognitive levels.
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Table 1. Cross checking method tor evaluating of the ratio of

formation in each logics
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Table 3. 15 Basic concepts were extracted from contents on Tabie 4. Cogmtive levels of 11th grade snudents unit: %o
aer ikl sir chapiars Coenitive levels Academic Technical
Chapter  Concepts Symbol ognitive fevels high schaol high schoal
Surface tension 1.1 Farmal operational levels 68.8 6.6
Volume change when state changes 1.2 Transitional levels 254 35.5
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Formation  Conservational Proportional  Controlling  Probabilistic  Correlational  Combinatorial
ratio reasoning reasomng reasoning reasoning reasoning reasoning

Academic Formation 60.8 76.0 80.8 80.5 359 725
high Transient 353 174 12.0 102 6.6 249
school None 39 6.6 72 9.3 373 27
Techmeal Formation 336 246 18.0 262 17.2 451
high Transient 316 311 27.0 156 14.8 492
school None 14.8 44.3 349 582 68.0 37
Formation 333 62.3 64.0 66.0 309 63.1
Total Transient 397 211 16.0 11.6 838 314
None 6.8 167 200 224 60.3 3.5
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Tuable 6. Cognitive levels of maquiry activities
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Table 8. A comparative of cogmtive levels of the 6th national education curnculum and the 7th national education curriculun

The 7th national education curriculum

Concepts The 6th national education curriculum - — -
Inquiry activities Element ot cantents
1.1 3B 2B.3A 3A
1.2 3A 3A.3B 2B.3A.3B
1.3 3A 2B.3A.3B 3B
14 3A 3B 3A
1.7 3A 2B.3A.3B 2B. 3A
1.8 3A 3B 3A.3B
21 3A 2B.3A.3B 2A3A
22 3A 2B.3A.3B 2A3A
23 3A 2A,2B,3A.3B 2A.2B.3A.3B
25 3A.3B 2B.3A. 3B 3A.3B
26 3A.3B 2B.3A. 3B 3A.3B
27 3B 3A.3B 3B
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