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Design of lessons that foster students functional thinking in the transitional
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Aiming at students’ functional thinking, the purpose of this study was to

design mathematics lessons of proportion and inverse proportion in the seventh grade (the first year
of lower secondary school) and to grasp students’ progressions of reasoning during classroom
teaching. In doing so, a model of learning trajectory on proportion and inverse proportion was
constructed, which clarified different qualities (6 stages) with respect to looking at and reasoning
with covariation and correspondence between two quantities. By using the model, the study examined
overall learning paths through 19 or 20 consecutive lessons and furthermore, their relationships
with specific mathematical content as well as tools (GeoGebra software) and interventions being
incorporated into the lessons. Examinations were also made from the aspect of mathematical
discourse. On the basis of the results obtained, implications for teaching and evaluation on
functional thinking were made.
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