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ABSTRACT

This research aimed to study students’ cross level of chemical conception using model-based learning on
chemical equilibrium emphasizing on three levels of conceptions. The participants of this study were 30 eleventh
grade students at a secondary school in Bangkok. The instrument is work sheets provided in the elaboration stage of
model based learning. It covered 6 principle concepts including, reversible reaction, dynamic equilibrium, equilibrium
constant, effect of concentration, pressure and temperature on equilibrium. The data were analyzed by categorizing
the cross level patterns of conception. The finding has shown that, the majority of students, 53%, can link macroscopic
phenomena to concept in microscopic and symbolic level and 3% of students cannot link the concept to any level.
Furthermore, providing activity that allow students to evaluate conceptual models by using model that demonstrate

molecular changes is important factor resulting in different levels of linkage in all 3 levels of content.
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Table 1 Number and percentages of student on chemical equilibrium concept

Number (percentages) of student
Concept MIC-SYM
MIC-SYM* MIC/SYM* NO*
partial*®
9 6 12 3
Reversible reaction
(30%) (20%) (40%) (10%)
1 14 13 2
Dynamic equilibrium
(3%) (47%) (43%) (7%)
27 0 3 0
Chemical constant
(90%) (0%) (10%) (0%)
23 2 5 0
Effect of concentration on equilibrium
(77%) (7%) (17%) (0%)
15 4 11 0
Effect of pressure on equilibrium
(50%) (13%) (37%) (0%)
21 4 5 0
Effect of temperature on Equilibrium
(70%) (13%) (17%) (0%)
Average (%) 53% 17% 27% 3%

* MIC-SYM = Microscopic and Symbolic, MIC-SYM partial = Microscopic and Symbolic partial, MIC/SYM

= Microscopic or Symbolic, NO = None Microscopic and Symbolic
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