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Model building, mathematization and sensemaking are integral to knowledge construction in
science. These are important strands discussed in science and mathematics education research
literature. This course aims to introduce students to some of the core issues pertaining to , an
overview of different discourses related to it and provide a discussion platform that will enrich work
involving related threads being pursued at HBCSE.

Some of the key points which the course focuses on are:

* Modelling as the epistemology of science: The practise of science fundamentally involves
design/construction, evaluation and revision of models. However, such an understanding of the
nature of science is not very common. The course emphasises the centrality of modelling to
science and tries to build a corresponding epistemological narrative of science.

* Modelling as an epistemological framework for science education: The disconnect between the
actual practice of science and how science education is structured is a matter of great
pedagogical concern. The course discusses frameworks that advocate a pedagogy of science
based on modelling, which has the potential to narrow this gulf.

* Computational thinking and modelling: Computational thinking and associated novel approaches
to modelling have become an integral part of the current scientific and engineering practise. The
course will discuss basic tenets of computational thinking relevant to science education like the
different thinking skills underlying it and their connection to thinking in science and
mathematics.

Learning Goals:
* Understand the centrality of mathematization and model buildling to the practise of science.

* Develop familiarity with issues pertaining to modelling based approaches in science education
and their epistemological underpinnings.

* Develop familiarity with the literature on mathematical sense making and mathematization.



* Introduction to computational thinking and simulation as a modelling approach.

* Develop familiarity with a spectrum of mathematical modelling tasks from formal word

problems to “Fermi problems”
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Class Structure and Assessment:

The course will discuss one paper per session. The crediting students will take turns in presenting
the paper and leading the discussion. The auditing students can volunteer to present, but is not
mandatory. The presentation and discussion have to be structured in such a way that maximum
participation from everyone and thereby discussion is enabled.

Assessment is based on the following accounts:

1) Presentation of papers

2) Participation in discussion

3) A final term paper whose expected length is 3000 -5000 words . For this students can choose a
theme related to modelling, in consultation with instructors, that is of interest to them.

4) Problem-solving and developing models



