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During the fall of 1991, while
planning a new calculus-
based pre-engineering course for our
evening introductory physics sequence
at the College of DuPage (COD), I was
casting about for a new approach to the
lab to accompany the course. For our
new course we wanted to engage the
attention and interest of the students by
putting a strong emphasis on the under-
lying physical concepts. I particularly
wanted to avoid “plug-’n-chug” teaching,
so the design of suitable laboratory exer-
cises was crucial to our goal of the course.
Our two-year community college is
about 30 miles southwest of Chicago;
its academic year is based on the quarter
system. Historically, COD ran an
“open” physics lab with a locally pro-
duced lab manual that had been in use
for 25 years or so. The manual con-
tained “traditional” experiments such as
the free-fall sparking-wire apparatus
and the inclined plane air table. Pre-en-
gineering and “the other kind” of stu-
dents (those who take the noncalculus
physics courses) used the same manual.
I had been teaching the non-calculus-
based sequence for four years. Each stu-
dent was required to complete eight ex-
periments during an 11-week quarter
and turn in a report for each experiment
with conclusions (usually the result of a
measurement), discussion of uncertain-
ties, and sample calculations demon-
strating correct use of significant digits.
These labs were, in my opinion, largely
a waste of time. They were mechanical
exercises in manipulating apparatus,
and the write-ups almost invariably dis-
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played negligible insight. Students
complained about the amount of time
required for preparation of lab reports,
and many students petitioned for “in-
complete” grades, giving them an extra
quarter to hand in lab reports.

Fortuitously, as I was designing the
new course Dick Hake’s letter describ-
ing the Indiana SDI (Socratic Dialogue
Inducmg) labs appeared in Physics To-
day I contacted Dick and he kindly
supplied me with copies of the first five
labs that were under development in
Indiana. The SDI labs are, according to
Hake, mspu'ed by the work of Arnold
Arons.? Arons forcefully points out that
we teachers have been consistently talk-
ing over our students’ heads in under-
graduate physics courses. His criticisms
of much current teaching apply both to
calculus- and non-calculus-based
courses. He has suggested, on the basis
of extensive experience with university
students, an approach to physics teach-
ing that confronts students with experi-
ences involving very basic physical
concepts that are insufficiently stressed
inintroductory courses. Arons’s sugges-
tions address both the content and the meth-
odology of introductory physics teaching.

So I set about putting together a
course that included discussion labs to
emphasize the concepts being taught in
the lecture portion, which is based on
the text and videotapes of The Mechani-
cal Universe.>

The Students

College of DuPage is located in the
heart of one of the wealthiest Illinois
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counties. Many of the students attend-
ing our evening pre-engineering phys-
ics sequence are recent high-school
graduates who work full-time daytime
jobs and are preparing for entry into
four-year colleges. A few are full-time
students at nearby four-year colleges.
Most indicate that they are preparing for
engineering careers. All COD students
are required to be in at least their third
quarter of calculus when they enter the
physics sequence. Despite this formal
requirement, they have essentially no
experience in solving word problems.

Choice of Subject Matter

In a number of ways I have departed
from the conventional approach to sub-
ject matter and the sequence in which it
is taught (This, of course, meant sac-
rificing the extensive coverage sug-
gested by commonly used texts.) After
a brief introduction to units, dimen-
sions, and powers of 10, we dive imme-
diately into a historically oriented in-
vestigation of the law of falling bodies,
followed by a review of derivatives;
integration is reviewed later. We keep
our principal focus on the physical is-
sue—how to describe the fact that all
bodies fall “in the same way.” Kine-
matic concepts are sparingly intro-
duced, only as necessary to deal with the
physics, as opposed to the concentrated
dose of kinematics found in many texts.

The course follows a pattern of con-
cepts first, math second. Thus a concep-
tual discussion of uniform circular mo-
tion precedes any treatment of deriva-
tives of vector functions. Uniform cir-
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