
Abstract:

The presentation includes a series of studies using the framework
of the mathematical modeling - the theoretical and epistemic,
and the cognitive perspectives. The first three studies will
illustrate how cognitive attributes are connected across the
disciplines of mathematics and science; how students develop the
cognitive attributes over time; and the effect of a student-
centered learning environment on students’ cognitive
development and critical thinking abilities. A professional
development project that was designed based on the perspective
of mathematical reasoning in the framework of mathematical
modeling process will be introduced. In the project, elementary
teachers were trained to use the mathematical reasoning and
modeling approach in mathematics classrooms. The outcome
indicates that teachers improved mathematical knowledge for
teaching on Numbers and Algebra, but not on Geometry after the
training, and showed changes in their belief on rule-based and
reasoning-based instructions. Students learned mathematics from
the participating teachers improved mathematics achievement
scores as well as critical thinking abilities. The sequence of studies
will be presented as a process of inquiries that I have gone
through presented studies and projects.
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