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Abstract

The purpose of this study was to explore junior high school students’ developing
understanding of microcosmic particle conceptions by examining students’ cognition of pure
substance and mixture. The questionnaire which the authors designed was implemented into two
steps : First, investigate students’ understanding in definition, property and composition of pure
substance and amalgam. In order to assist in explanation, students were asked to give examples
and draw pictures ; Second, according to the conceptions of pure substance and amalgam, ask
students to classify ten different matters. In advance, students explain and draw pictures to
answer the questions about matters’ shape and composition. After analyzing the data gathered
from the students’” answers to the questionnaire, the author employed semi-structured individual
interviews with thirty-seven students in the grade-8 to confirm students’ ideas. The results
indicated that : (a) The students’ microcosmic particle conceptions about pure substance and
amalgam could be classified into three types : the spontaneous description definition, the
matter’s property definition, and the microcosmic particle conceptions definition. Most students
define pure substance and mixture by the matter’s property. The spontaneous description
definition is secondary. Very few students have microcosmic particle conceptions in definition.
(b) Most students classified the matters as pure substance or mixture by the spontaneous
description definition. Very few students use the microcosmic particle conceptions and nobody
applied the matter’s property. (c) Very few students could apply the microcosmic particle
conceptions to explain the advanced questions about the composition, shape and phase transition
of matter. The results of this study can assist science teachers to understand students’ learning
about the microcosmic particle abstract conceptions and provide reference resources for



designing instructional materials and methods to help students constructing scientific
conceptions.

Key words: Pure Substance, Mixture, Microcosmic Particle Conceptions.



