
LETTERS
more experiments with lots of accu-
rate data do not necessarily mean
progress in physics. They could, in-
stead, perpetuate old theories, just
refining their free parameters and
adding new generations of something
now and then. This danger is even
greater today, when the data are
screened by computers; these are
looking for what we want to find and
tend to mask the rest. Ptolemy's
theory would be disproved by observ-
ing the crescent of Venus; would,
however, the imaginary Alexandrian
observer include in his computer pro-
gram a code that could recognize such
a crescent?

In the continuing debate about SSC
funding we hear arguments about
what physics can contribute to so-
ciety, with obvious references to Far-
aday's research. There is another
question, whose answer is with much
less obvious: What will the SSC
contribute to physics?
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The Computer
as Tutor
I read with great interest Leo Kada-
noff's remarks on "Interactive Com-
putation for Undergraduates" in the
December 1988 issue (page 9). The
opening paragraph about the comput-
er revolution's resulting "in some
revision in the style and content
of physics instruction" particularly
caught my attention. So did the
references to Halliday and Resnick
and to Goldstein.

I studied physics in the 1960s, and
graduated in 1970 with a PhD in
theoretical nuclear physics. As the
economic climate at that time was not
good for physicists, I made a career
switch and went into the computer
field. I spent six years in the Federal
government and then moved into
private industry. Since 1976, I have
been with an aerospace corporation,
doing systems analysis. My specialty
is software quality assurance.

I have lost contact with academia.
However, Kadanoff's remarks
spurred me to recall my past as a
Physics student. I too got my intro-
duction to physics with Halliday and
Resnick and learned my classical
mechanics from Goldstein. About

this I have no regrets because I think
they are fine texts. But Kadanoff's
references to these texts together
with his comments about the comput-
er revolution raised the following
questions in my mind:
l> Is physics still being taught the
way it was in the 1960s? In particu-
lar, are concepts such as the harmon-
ic oscillator and the square-well po-
tential emphasized?
\> Have computer programs like
MathView Professional, Eureka,
PowerMath, Milo and Mathematica (I
am heavily into Macintosh software)
reshaped physics instruction? In par-
ticular, now that mathematics no
longer stands in the way of solving
"realistic" physics problems, are stu-
dents shown how to deal with oscilla-
tors other than harmonic and poten-
tials other than square wells?
> The technology embodied in per-
sonal computers (not to mention pow-
erful pocket calculators, like the HP-
28S with its 32K of memory and
symbolic math capability) is, of
course, a two-edged sword. Their
ready availability increases the po-
tential for misapplication of math-
ematics to physics. What is being
done to train physicists (and engi-
neers) in the proper use of these tools?
How are students being sensitized to
distinguish nonsense from physically
meaningful results when they look at
the output from these tools?

Over the past few years, I have
noticed the growing impact that com-
puters have had within my company.
Things that used to take weeks now
take hours. Now that many of us are
becoming more acclimated to this
technology, we increasingly integrate
it into our planning. The effect on
productivity is often quite significant.
But not all engineers are in step with
what this technology can offer. Some
still prefer to do things the old way—
and some do it the old way quite well.
My question is, Does the old way still
dominate physics education? If so,
why? If not, how is personal comput-
er technology being used to improve
the breadth and depth of physics
education?

You may be asking yourself why an
ex-physicist is so concerned about the
way physics is being taught in col-
leges and universities. My answer is
the following: I left physics in 1970
with mixed emotions. There were few
job opportunities where I could direct-
ly apply physics. (Even academic
positions were in short supply.) Since
that time, I believe, physics has failed
to attract sufficient numbers of stu-
dents to meet the demands of indus-
try. Certainly within my own com-
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• pany physicists are rare individuals.
My contacts with other companies
lead me to similar conclusions. Physi-
cists have one dominant trait that
offers them rich opportunities in in-
dustry—their ability to solve prob-
lems. This trait makes them highly
adaptable. Industry greatly covets
individuals who can attack a problem
and get answers that can be demon-
strated to make sense. With the
availability of personal computer
technology, I believe that physics can
once again enjoy a day in the sun. If
academia integrates this technology
into the physics curriculum, it can
make physics appealing to more stu-
dents and, at the same time, train
them to pursue careers outside of
academia (if that is their bent).
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The article "Using Computers in
Teaching Physics," by Jack M. Wilson
and Edward F. Redish (January 1989,
page 34) mentions briefly a project
known as PLATO, but leaves the possi-
ble impression that this project was
developed solely by Control Data Cor-
poration in the 1970s and has since
faded from use. The PLATO system is
actually a development of the Univer-
sity of Illinois at Urbana-Champaign
and has been in constant and expand-
ing use since its 1959 inception. To-
day it is one of the largest university-
based computer-aided instruction sys-
tems in the world.

The first phase of the PLATO system
consisted of one student terminal
connected to the ILLIAC I computer.
This was followed by three other
versions, each supporting more ter-
minals. The system was developed
with the intention of providing inter-
active, self-paced instruction to a
large body of students. As the project
grew, support was provided by the
National Science Foundation, the
State of Illinois, Control Data Corpo-
ration and many private and public
agencies. Control Data Corporation
purchased the rights to the name
PLATO and the license to market the
system in 1976. By that time there
were approximately 1000 terminals
across the Urbana campus, at other
universities and colleges, at several
levels of public schools, and in busi-
nesses and medical institutions. Al-
most 3 000 000 student contact hours
of system use had already been deliv-
ered. An extensive volume of PLATO
courseware is now available in phys-
ics, mathematics, engineering and
other disciplines, some of which has
been extended to other CAI systems,

and there are dozens of PLATO sys-
tems around the world.

Research has continued on this
project at Urbana. The original sys-
tem has grown to about 2000 termi-
nals and has delivered almost 20
million contact hours of instruction.
A new PLATO-like network is experi-
encing rapid growth due to recent
developments that have dramatically
lowered the cost of the communica-
tions network and the central com-
puter, as well as made provision for a
wide variety of student terminals.

PLATO terminals were installed in
the university's physics department
in 1971. These and more recent
additions have been in constant use
since in a wide range of courses, but
primarily those at the introductory
level. As one example, students in the
first semester of the calculus-level
introductory course can elect a lec-
ture-laboratory-PLATO version or a
"standard" lecture-laboratory-reci-
tation format. The PLATO version has
been taken by about 800 students each
year for the past 14 years. A review of
the early experience with PLATO in
physics was published' in 1983.

PLATO components have subse-
quently been added to other physics
courses. This system continues to
be an effective way to deliver com-
puter-aided instruction, especially
in courses with large enrollments.
PLATO has also proven to be a useful
tool for handling administrative
aspects of large courses, including the
assignment of students to class sec-
tions and the determination, storage
and dissemination to students of
grade and rank-in-class information.
In past years, before personal comput-
ers became available, PLATO permit-
ted the use of numerical techniques to
solve problems in advanced courses
(such as quantum mechanics).

The experience with PLATO at Ur-
bana in physics and chemistry pro-
vides a rich and valuable base for any
study of the limitations, advantages
and role of computer-aided instruc-
tion in university-level science
courses. We were therefore surprised
to discover that that experience had
been both misstated and greatly un-
derstated by Wilson and Redish.
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In the article "Using Computers in
Teaching Physics" by Jack M. Wilson
and Edward F. Redish, there was an

omission—an oversight, I'm sure—in
the section on simulations. There
was no mention of the recent two-
volume work An Introduction to Com-
puter Simulation Methods: Applica-
tions to Physical Systems, by Harvey
Gould and Jan Tobochnik (Addison-
Wesley, Reading, Mass., 1988). These
volumes can be considered a major
contribution to physics pedagogy.
Anyone interested in encouraging
students to explore physical concepts
with the assistance of a computer
should consult these works.
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WILSON AND REDISH REPLY: We were
not trying to either misstate or under-
state the role of the University of
Illinois in the PLATO project. We were
simply constrained by article length
and only planned to mention PLATO in
passing.

Similar constraints led to the dele-
tion of our reference to Gould and
Tobochnik's excellent two-volume
work. The original article as submit-
ted was nearly twice as long and had
over twice the number of references.
Our apologies to others who may have
felt that we slighted their work. The
editors' work resulted in an article
that was much less complete but (we
must admit) much more readable
than the original.
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American Association of Physics
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Feynman: Wobbles,
Bottles and Ripples
Being more adventurous but less care-
ful than B. Fong Chao (February
1989, page 15), I have tried to recon-
struct Richard Feynman's explana-
tion for the motion of a wobbling
spinning plate. Why, in "simple"
terms, does a wobbling plate wobble
twice as fast as it spins? One seeks an
explanation like Feynman's textbook
explanation for the torque on a
forced-precession gyroscope in terms
of the Coriolis acceleration of its
particle masses. The wobbling plate
is in free precession and, it turns out,
is in some sense easier to understand.
So here, for general entertainment, is
an explanation with some equations
to help with visualization.

Consider a particle in a circular
orbit about the origin that is slightly
tilted off a reference plane. Consider
another particle of equal mass also in
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