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ABSTRACT. The purpose of this study is to analyze the cognitive demands level of the description about ‘changes of state’
and ‘kinetic theory’ on the ‘science 1° textbooks by the 2007 revised curriculum. The three types of curriculum analysis tax-
onomy have been used to analyze the cognitive demands level of those contents on the 6 kinds of ‘science 1’ textbooks. The
most higher level of cognitive demands about the concepts have been discussed here due to the focus of the concepts. The first, the
cognitive demand level about ‘three states of substances’ depending on the motion of their particles in 6 textbooks is a early
formal operational stage because of using by the application of kinetic theory. The second, the cognitive demand level about
‘diffusion’ and ‘evaporation’ is a early formal operational stage, because the particles move around faster so they can change their posi-
tion. The third, the cognitive level of the pressure and volume in a gas is a early formal operational stage because of explaining only
phenomena in simple correspondence with formal model of kinetic theory. And simple functional relationships beyond linear
on the graph of the volume and pressure of gas, the volume and temperature of gas is also a early formal operational stage.
The fourth, the cognitive level of the energy of heat by a change of the state is also a early formal operational stage because
kinetic theory picture accepted as providing explanation by the change of the state. And functional relationships beyond linear
on the graph of the explanation of boiling point of water in water is also a early formal operational stage.
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Table 1. Levels of cognitive development by Genevan scale'” and
GALT scale'®

Genevan scale'” GALT scale'®

scale
2A early concrete operation  concrete operation 0-4
2B/3A transition operation  transition operation 5-7
3B late formal operation formal operation 8-12

Table 2. Distribution of cognitive levels of 7th grade students (Age
13 years) in junior high school

Cognitive Level (%) Reference (Year)

Concrete  Transition Formal

63.1 29.5 74 Koh'®(2004)

59.3 312 9.5 Kim? (2006)

55.6 333 11.1 Park?! (2008)

51.0 37.6 113 Lee (2009)

444 325 23.1  Kim, Bae, & Kim* (2002)
41.7 44.4 13.9 Kang® (1997)

39.6 40.1 203 Kwon? (2009)

38.5 324 29.1 Lim? (2009)

23.0 41.0 36.0 Jung? (2010)
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Figure 1. ‘Changes of State’ and ‘Kinetic Theory’ in Curriculum
Analysis Taxonomy.**3
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