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STUDENT CENTERED DESIGN FOR EDUCATIONAL SOFTWARE
by Jere Confrey and Erick Smith
Cornell University
Introduction:
In this paper we wish to suggest that our current ventures into the design of
computer software for the exploration of mathematical ideas ought to be viewed as
tentative, but necessary first approximations. It is a plea for modesty that we might
become aware of how impoverished our own knowledge is about student
conceptions, learning, and the act of representing knowledge in a dynamic
interactive medium.
In this spirit, we make four claims:

1) Software designed to in some sense give a literal "representation” of
mathematical ideas will not be as effective as software designed to assist
students in solving problems by providing a medium for them to express and
record their mathematical ideas, allowing them the opportunity to reflect on
these conceptions.

2) We should expect our first implementation to provide us with opportunities
for revision. We need to examine how the students use the software and
search out how the deviations from our expectation are evidence of
alternative conceptions.

3) If we are open to it, examining these alternative conceptions may lead us to
experience transformations in our own understanding of mathematics.
These transformations are the result of our awareness of both the student as
making viable mathematical statements within the constraints of his/her
conceptual world, and of the computer as providing both a different means

! for mathematical action and for the communication of mathematical ideas.
4) Translating the idea for the program into a specific software program through
interaction with our technical designers and programmers as they code it
exerts another influence on the product. We can improve design by using
tools such as Hypercard™ to storyboard the interfaces and thus reduce the

distance between conceptual design and the actual program. This issue will
not, however, be further addressed in this paper.

A Conventional Vi ware Design:
To contrast our proposal for the design of software from that which seems often to
be used, we present a hypothetical model of a typical design process:

1) Select a piece of mathematics to implement.

2) Choose which forms of representation (graphs, tables, equations, matrices,
etc.) to use and the appropriate operations for each (numeric calculations,
plotting, algebraic manipulation, etc)

3) Consider how to make this mathematics accessible and palatable to the
student (user-friendliness) in such variables as speed and frequency of
feedback, orientation to the system, attractiveness in the interface,
motivational encouragement, etc.

4) Develop design documents for programmers to use to imitate as close as
possible the mathematical representations, hiding to whatever extent
possible the idiosyncrasies of the computer medium.

5) Complete the product and prepare documentation.
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