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i Computer Use in Calculus at WPI
W. J. Hardell and J. J. Malone*
Worcester Polytechnic Institute (WPI) is a college of
i science, engineering, and management located in Worcester,
Massachusetts. It has an enrollment of about 2500 undergraduate
and 650 graduate students. It operates on an academic year
calendar of four seven week terms and most courses meet four
hours a week. The basic mathematics sequence is four terms of
calculus, one term of differential equations, and one term of
I

linear algebra. Collectively, this material is referred to as

"calculus."

Since many of the national concerns about calculus

courses have relevance at WPI and since WPI was in the process of
reexamining the freshman-year experience, in the fall of 1987 the
department of mathematical sciences initiated a review which was
to result in a revision of the basic math sequence. By the end
of April a pilot program had been approved for implementation in

September, 1988. At the beginning of the fall term we had 96

freshmen enrolled in three sections of the first course in the
pilot sequence.

We identified four goals for action: change the
orientation of calculus away from an emphasis on techniques to an
emphasis on understanding the concepts of calculus; develop
educational strategies so that calculus will conform to the
students needs in the post-caclulus workplace; develop
applications that will help motivate students to a better
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understanding of the uses of calculus and foster a problem 175
solving approach that will lead students to question and think;
integrate computers into the sequence for use by instructors and
students.

It was seen that topics in the basic sequence could be
profitably interwoven. For instance, there are topics in
differential equations that can be appropriately taught at
several places in the calculus; linear algebra can be employed to
present several differential equations topics.

The availability of calculators and computers with
symbolic manipulation capabilities raised questions about which
kinds of topics should be taught and how they shoud be taught.

We decided to utilize existing PC labs rather than require a
calculator with symbolic manipulation. We rejected the idea of
attempting to write our own software and decided to use
commercially available software.

An intensive review of text books and software began in
April. Over a period of three months we reviewed 16 calculus
books and 12 software packages.

Among the factors that led to a final text book decision
were treatment of basic concepts, exercises with an applied
flavor, exercises that could be adapted for computer use, and the
placement of numerical methods of integration in the integration
chapters. We wanted it close to the definition of definite
integral, not tucked away at the end of an applications chapter,
since numerical integration is taught before the Fundamental
Theorem is studied. By June we had narrowed our choice to

Calculus, 2nd ed., D. D. Berkey, Saunders College Publishing;







