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Letters

The cruel world of calculus

“The Troubled State of Calculus” (SN:
4/5/86, p. 220) struck a resonant chord with
me, but | don't think it was the one you ex-
pected. I did quite well in the first and second
semesters of calculus but failed the third —
three times! It seemed to me then (and still
does now) that something like intuition is re-
quired to thread one’s way through the maze of
transformations and identities and finally ar-
rive at a simplified expression that is worka-
ble. At every step one must choose among
many possible “pathways,” and I hadn't the
faintest idea how or why to choose. The point
is, it's not just the introductory course that
needs some help.

The third time through Advanced Integrals |
tried everything, including hypnosis and brib-
ery, to no avail. I shall be bitter about flunking
out of graduate school and losing my docto-
rate until the day I die. Maybe longer.

William H. Beauman
Chicago, Ill.

JUNE 7, 1986

As a professor and admissions committee
member in a graduate-level geophysics pro-
gram, | have had to turn away scores of bright
and otherwise qualified students solely be-
cause they lacked training in higher mathe-
matics. | mean here not only the calculus but
also the subsequent undergraduate courses
that build upon it: differential equations, lin-
ear algebra, complex analysis, etc. This mate-
rial is the foundation of my field, as it is of all of
the physical sciences.

The problem is not so much that the cal-
culus is poorly taught (though sometimes the
teaching is dreadful), but that other under-
graduate courses do not use the calculus
enough. Too many undergraduate science
courses avoid all mention of mathematics, giv-
ing the completely false impression that one
can somehow manage as a scientist without
knowing this material. Even a quick glance at
articles published in the professional liter-
ature quickly dispels the notion that this is
possible.

I yearn for the day when any sophomore or
junior who takes an economics course (or psy-

chology, geology, sociology, biology, astron-
omy, architecture, etc.) is exposed to the cal-
culus in both lectures and assignments, and
when fluency in mathematics is the expected
norm. The atmosphere or “culture” of under-
graduate life needs to evolve so that quan-
titative thought is accepted as commonplace.
William Menke

Assistant Professor of Geophysics

United States Presidential Young Investigator
College of Oceanography

Oregon State University

Coruvallis, Ore.

While lecturing at a prominent Ivy League
university, | was once asked to fill in for a cal-
culus professor. After the first lecture, to my
surprise, the 300-plus students swarmed
around, asking me to take over their course for
the duration of the semester. Two days later a
petition with more than 250 names was taken
by the students to the department chairman
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requesting the same (this wasn't allowed since
I didn't have a Ph.D.). From what the students
told me, their calculus course would have
been just punishment for someone on death
row.

Whatis important in relation to your article
is that the students didn't petition for cal-
culators or easier homework assignments.
They wanted to learn calculus. That means
limits, derivatives, integrals and the elegance
of a beautiful mathematical language.

With the mixture of students in today's
larger classes, our first consideration must be
the future mathematicians, engineers and
physicists. Before forcing “new calculus” on
unsuspecting students, possibly a strong
effort should be made to teach “old calculus”
with the excitement that creates a sound and
interesting learning experience.

James M. McCanney
Roseuville, Minn.

Your article spoke clearly of problems that
we at the high school level are hearing more
and more about from our former students.
Present seniors are assessing college choices
with an eye to how and by whom college cal-
culus classes are taught.

Dismayed and a little unbelieving of the re-
ports of class after class taught by uncaring,
non-English-speaking instructors, | visited
calculus classes at two of the largest institu-
tions in our state — both of which have well-
earned reputations in the fields of mathe-
matics, physics, chemistry and engineering.
The reports of the death of the effort to make
calculus an understandable, exciting course
are not exaggerated. Bad teaching was the

standard at both institutions.

As a former teacher of AP calculus, | suggest
that college mathematicians, presidents and
deans look at some of the outstanding exam-
ples of excellent calculus teaching at the high
school level.

Marjorie S. Loennig

Director of College Counseling
The Holton-Arms School
Bethesda, Md.

The calculus problem has a ready solution.
Reprint some of the popular texts from the
early '50s and turn the course over to the phys-
ics department. We actually usecalculusin our
work. We have the applications to real prob-
lems to demonstrate that calculus is an indis-
pensable tool for scientists and engineers.

When | took the course, some 30 years ago,
it was taught by professors who had solid
backgrounds in physics and engineering. We
met five hours a week for a year and thor-
oughly studied a 500-page book.

Today's students are expected to “cover” the
material in books that are 800-plus pages long
in courses taught by mathematicians with lit-
tle or no acquaintance with physics or engi-
neering or other practical applications (my
students tell me the applications are invaria-
bly skipped). These books also contain much
material formerly covered in preliminary
courses (algebra, trigonometry, analytic ge-
ometry). Too much, too fast and all force fed by
instructors whose interests lie elsewhere.

R.C. Nicklin

Professor, Department of Physics &
Astronomy

Appalachian State University
Boone, N.C
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New digitizing tablet with
Sigma-Scan™ measurement
software. $1195
Cat #3011 — 12" x 12" system

Resolution of .025 mm, accuracy of
at least .25 mm. Comes with state-
of-the-art software for area, linear,
perimeter, length of curvy line, and
angular measurements. X, Y point or
stream digitizing. Descriptive statis-
tics. Transfer data to other programs
in standard ASCII or DIF format.

This and other new Microcomputer
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today for FREE catalog.
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Inward Boun

By Abraham Pais

“...abook thatsoars. Here, in one lengthy volume, is a landscape
of physics, peopled by the pivotal characters who were driven to
understand how and why the world works; who discovered the
nature of the atom, of cosmic forces, of special and general rela-
tivity laws. Here are the Curies and Rutherford, Roentgen and
Becquerel —for starters — to be followed by Bohr and Heisenberg,
Schroedinger and Dirac, down to today’s grand unified theorists.
Pais explains physics as a series of conundrums and challenges; of
conclusions that are satisfactory for a while, until chaos intervenes
and a new order is necessary. In this way, he does great service to
the historian of science while at the same time paying homage to
technology; for often it is the advent of the better vacuum, the
higher energy source, that leads to the new and better explanatory
order. It is an odyssey of physics that is beautifully told and can be
appreciated at a variety of levels: from amateur (in the sense of
lover) to professional; from student to aspirant for degree”

— from Kirkus Reviews
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