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1. Introduction

1.1. The Rationale.

Currently there is a national focus on the calculus curriculum. While technologi-
cal advances have come extremely rapidly, changes in curriculum have moved very
slowly. For lack of resources, we are teaching “cookbook” calculus — this approach is
no longer relevant, we need to update our curriculum to properly serve the present
audience. Just as logarithms have shifted from a computational necessity to a con-
ceptual tool, we need to shift our students’ view of the computer as a calculating
device to a view of the computer as a manipulator of concepts. We must alter our
pedagogical approach to calculus and remove the limiting components by relegating
them to microcomputers. Further, we must teach our students to make full use of the
analytical properties of the machines. The challenge lies in making use of microcom-
puters without forcing the students to become Computer Scientists. They must be
shown how to use the computer as a tool.

Because of page limitations for the manuscript, we will be extremely terse in our
descriptions; we do invite and encourage any interested correspondence.

1.2. The Project

With the arrival of new computer systems with graphically oriented interfaces
and software packages that allow symbolic manipulation, we have the tools necessary
to build a new approach to the calculus. We envision a classroom where the instructor
has the materials available to utilize the computer both as an oracle to provide instant
nontrivial examples and develop motivation, and also as an assistant to work quickly
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through the many possibilities of approaching a concept, i.e. an assistant that handles
“what if 7. We also wish to introduce the student to the computer as a conceptual tool,
not merely to regard the machine as an incredible calculator that also plays games. In
this vein, we used an existing microcomputer lab and portable demonstration units to
augment our calculus course; we also employed a supplemental text for the computer
related material. The students were led through introductory material concerning the
computer but were not taught programming. We feel it is counter productive to teach
simple programming to calculus students when very powerful sophisticated packages
are available.

2. The Pilot Course

2.1. Development

During the summer of 1987, texts were reviewed for use in the project. At this
time we decided to use the format of four normal one hour lectures (as in our tradi-
tional course) with the instructor having access to a demonstration unit and an addi-
tional one hour per week of laboratory time where machines would be available to the
students. In order to accommodate the extra lab hour, a “special topics” course number
was used with a notation on the transcript regarding the equivalence to Calculus |; to
account for the extra time, the student earned five, instead of four, semester hours.

2.2. Materials Used

We looked at many texts and chose to adopt Oberle's Calculus and the
Computer to supplement Swokowski's Calculus with Analytic Geometry.

We used a microcomputer laboratory which had seven IBM Personal Comput-
ers, six Sperry IEM PC compatible machines, and fourteen Apple ][e microcomputers,
and, for classroom demonstrations, an Apple ][e or the author's Macintosh. The Apple
][e’s were consistently chosen by the naive computer users. The software used
included the Waits—Demana Grapher, ArbPlot, Basic with the programs written in
Oberle or by the instructor, along with True Basic’s Calculus module for classroom
demonstrations.

2.3. Strengths and Weaknesses

The main strength was that the students’ graphical perception was greatly en-
hanced and the geometric intuition that was developed as a result was markedly
superior to that of students not using the microcomputer. The students demonstrated a
willingness to experiment with unusual functions and began to exhibit the ability to
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