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Abstract

The purpose of this classroom action research was to develop students’ drawing abilities to interpret
mathematical relationships learned using the thinking frame approach of gases and their properties. There were
30 grade 11 students involved in this study. Data were gathered from student worksheets, semi-structured
interviews, teaching videos and the researchers’ notes. These data were analyzed in three elements, including
particulate drawing, graph drawing, and mathematical relationship writing. The data acquired will be checked
by method triangulation. The results show that, for the particulate drawings, students could represent
composition, position, motion and interaction correctly for all cycles. For the graph drawings, in cycle 1, 2 and
3, students drew graphs incompletely into three components: determining the x and y axes, plotting graph
points and drawing a trend line. However, they drew correctly and completely in cycle 4. For the mathematical
relationship writing, students wrote relationships with mathematical symbols and variables corresponding to
particulate and graph drawings accurately and completely in three forms: variation, constant-value relationship
and correlation between the two conditions. The results of this study indicated that the thinking frame approach
could encourage students to explain gas property changes by connecting three representations-macroscopic,

microscopic and symbolic level through collecting data from observable phenomena with the naked eyes and
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interpreting particulate drawings and graphs to draw better conclusions in terms of writing mathematical

relationships.

Keywords: Drawing, Mathematical Relationship Writing, Chemistry Representation, Thinking Frame Approach
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Figure 2
5257 s particle drawing at very good level of the relationship between pressure and volume of gases
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Figure 3
S25’s graph drawing at very good level of the relationship between pressure and volume of gases.
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Figure 4
525’s mathematical relationship explanations at very good level of the relationship between pressure and
volume of gases
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Figure 5
S25’s answer in the worksheet.
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