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Bridging the Vector Calculus Gap

Short Abstract:

There is a “vector calculus gap” between the teaching of vector calculus by

mathematicians and its use by other scientists.  In an effort to bridge this gap, supported by the NSF and OCEPT, we are developing supplemental materials which emphasize the geometry of vector calculus. 

Long Abstract:

There is a “vector calculus gap” between the way vector calculus is usually

taught by mathematicians and the way it is used by other scientists.

Ask a physicist or engineer what topics should be covered in vector calculus,

and the answer will pretty much agree with the existing syllabus used by mathematicians.  Nevertheless, the traditional language used by mathematicians to teach this material is so different from the way it is used in applications that students are often unable to translate.

We are developing supplemental materials, especially small group activities,

which emphasize the geometry of vector calculus, not just the algebra.  Some of these materials are intended for use with an otherwise traditional vector calculus course, while others are intended for use in a new, upper-division physics course on related material.  We are also developing a guide for instructors, which will contain the motivation and necessary background for the group activities, as well as some specific suggestions on guiding these activities.

This project was begun at our home institution, Oregon State University, with

support from OCEPT.  It is being continued both there and at our sabbatical host, Mount Holyoke College, with support from NSF.

