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EFFECT OF COMPUTER GRAPHIC USE
ON STUDENT UNDERSTANDING
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The state of calculus course content and instruction has been called into question
due to perceived student difficulties in understanding concepts and also due to the
ready availability of computers and advanced calculators (c.f. Douglas, 1986; Steen,
1988). The literature concerning student difficulties in calculus suggests that students
enter the course having a discrete concept of number. This concept of number is
incompatible with the study of continuous phenomena (Confrey, 1980). A graphic
representation, especially as displayed on a computer, holds promise for the
development of understanding of the continuous processes and properties studied in
calculus. Further, a perusal of the global features of functions represented by
Cartesian coordinate graphs (Janvier, 1978) elicits further support for the use of
graphs in the development of calculus concepts.

Based on the theoretical and empirical literature, student understanding of
selected calculus concepts as developed through the use of a Cartesian coordinate
graphical representation system were investigated. The purpose of the study was to
compare the relative effectiveness of calculus instruction varying in the level of use of
a graphic representation in developing the concepts of limit, continuity, and derivative
on: (a) student facility with the use of a graphic representation in calculus; (b) student
ability to solve applied, symbolic routine, and symbolic nonroutine calculus problems;
(c) student attitudes toward mathematics; and (d) student attitudes toward the use and
usefulness of graphs.

Subjects (N = 163) enrolled in four first-semester calculus sections at Western
Michigan University participated in one of four treatment conditions: (1) Graphics (G),
exposure to a computer-graphically developed conceptual course; (2) Graphics Plus
(G+), exposure to the same course as G subjects plus provision of computer graphics
software and related supplemental assignments; (3) Standard 1 (S1), exposure to a
graphically-developed conceptual course without the computer; and (4) Standard 2
(S2), exposure to a traditional skill-oriented course.

In the experimental course presented to the G and G+ subjects, concepts were
presented through real world applications which were modeled graphically, often
through the use of computer graphs. The graphic results were then translated
symbolically. A brief description of the development of the concept of derivative
follows.







