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Abstract

The main purpose of this research was to develop low-cost small-scale chemistry
experimental kit on chemical equilibrium, and then investigate students’ conceptual under-
standing from learning with the developed kit. The samples were 37 of 11-grade students
studying in a large-size high school in Ubon Ratchathani. The data collecting tools included a
two-tier diagnostic test and a survey of students’ attitudes and experiences towards chemistry
subject. The implementation of the small-scale experimental kit through 5E-inquiry cycle
resulted that students’ averaged percentages for each of the pretest, posttest and retention-
test were 20.48, 60.64 and 59.60, respectively, in which the normalized gain was in the medium
level. The dependent samples t-test analysis indicated that their posttest scores were statistically
higher than those of pretest scores, but not statistically different from the retention-test scores
at the 95% significance level. After the intervention, the total percentage of students in the
partial and sound conceptual understanding (PU+SU) categories was increased by 51.48, while
the total percentage of students in the mis- and no-conceptual understanding (MU+NU)
decreased by 51.89. In addition, their post-attitudes and experiences towards chemistry subject
were statistically higher than those before learning using the kit. This verified that the inter-
vention of low-cost small-scale chemistry experimental kit was the effective tool for promoting
students to change to the more correct conceptual understanding and to the more positive

attitudes and experiences towards chemistry.

Keywords: Chemical equilibrium, Small-scale experiment, Conceptual understanding,

Conceptual change
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