Pictures of Calculus: Learning That Lasts
Bernie Madison, University of Arkansas

Learning calculus, retaining that learning, and being able to transfer that learning to
different situations {applications) is our goal for all our calculus students. One of the
three principles derived from the results of learning research over recent years, as
reported in the book How People Learn is:

To develop competence in an area of inguiry, students must (a) have a deep foundation of
Jaciual knowledge, (b) understand facts and ideas in the context of the factual framework,
and (c) organize knowledge in ways that facilitate retrieval and application.

From my own leaming experiences, especially from my own study of calculus and other
mathematics, I have found that pictures (graphs, diagrams, etc.) help me to understand
facts and conceptual structures for those facts and to recall and use those facts and
concepts.

Another connection of pictures to developing competence concerns a major difference
between novices and experts. Experts seem to organize their knowledge and recall that
knowledge in batches, while novices' knowledge is often organized in small bits and
recalled accordingly. Pictures are ways of batching knowledge.

This presentation will focus on how [ believe pictures help to organize and explain
calculus.

What follows are several somewhat cryptic sketches of ideas of calculus. You will likely
recognize some of them and the ideas that they represent. In this session, I will fill in the
details and remove any mysteries of the pictures (with transparency overlays) and tell you
why I find the pictures so helpful in organizing, illuminating, and recalling information.
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l What i= assessment?

Comparing student learning with
the learning goals of an academic
program or curriculor block of an
academic program,
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