THE FEYNMAN EFFECT
AND THE BOON DOCS

Albert A. Bartlett

Richard P. Feynman, one of the all-
time great teachers of physics, was
memorialized by his friends and col-
leagues in a special issue of PHYSICS
TODAY (February 1989). In that issue
my attention was drawn to the article
by David L. Goodstein (page 70), and
in particular to the following:

In all those years, only twice did
he teach courses purely for un-
dergraduates. These were the
celebrated occasions in the aca-
demic years of 1961-62 and 1962—
63 when he lectured...on the
materials that were to become
The Feynman Lectures on Phys-
ics.... As the course wore on,
attendance by the kids at the
lectures started dropping alarm-
ingly, but at the same time, more
and more faculty and graduate
students started attending, so the
room stayed full, and Feynman
may never have known that he
was losing his intended audi-
ence. ... The lessons in physics
he prepared, the explanations of
physics at the freshman level,
weren’t really for freshmen, but
were for us, his colleagues. ... It
was more often us, scientists,
physicists, professors, who would
be the main beneficiaries of his
magnificent achievement, which
was nothing less than to see all of
physics with fresh new eyes.

Let us define the Feynman effect as
directing one’s teaching toward col-
leagues when one is supposed to be
focusing on freshmen. This situation
arises when one allows one’s pedago-
gy to be guided by the perceived
standards of one’s professional peers
rather than by a realistic understand-
ing of the needs of society and the
abilities of one’s students. A manifes-
tation of the Feynman effect is seen in
the texts we choose for our introduc-
tory physics courses. The more ad-
vanced and modern the text, the
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better our colleagues will think our
course to be. If they think we are
teaching a better course, we can
reasonably expect that the academic
reward system will recognize this.
But as our introductory courses be-
come more intensely professional, we
lose the interest and attention of
those for whom the course is a re-
quirement and we experience a de-
cline in the fraction of those who opt
to take these courses. We communi-
cate with fewer students, although
they tend to be the better students.

The 27 February 1989 issue of
Newsweek arrived a few days after the
Feynman issue of PHYSICS TODAY, and
one article caught my attention:
“Help Wanted: Boon Docs; Some
Small Towns Are Desperate for Medi-
cal Care.” The sad fact recounted in
the article is that doctors don’t want
to practice in rural areas:

The shortage of health care has

been a fact of life in the prairies

for decades, but the need is reach-
ing crisis proportions in many
rural areas. . . . Fully one-quarter
of the US population and a third
of its elderly live in rural Amer-
ica, yet only 12% of the nation’s

active doctors work there.... A

recent study . . . predicts that the

number of rural practitioners
could drop by 25% within the
next five years.

The decline of rural medical care is
closely parallel to the nationwide
decline in science literacy. Both de-
clines seem to be rooted in longstand-
ing attitudes of our faculties of medi-
cine and physics. In physics we feel
that our colleagues would frown on us
if we were to devote our professional
energies—or were to advise our stu-
dents to prepare to devote their pro-
fessional energies—to anything as
mundane as the battle against science
illiteracy. So we advise our students
to specialize and to work on the most
advanced and exotic enterprises. The
Feynman effect is at work, because
the words we say to our students are
the words we would like to have our

colleagues hear us say.

In our classes we fancy that we can
teach college freshmen about the
forefront of physics—the concepts of
quantum mechanics and particle
physics—with the elegance and clar-
ity of Feynman. And so the nice
Newtonian physics, the exciting ele-
ments of electricity and magnetism,
and the thrills of thermodynamics
are declared to be dull and drab.
These concepts are centuries old; they
can be skipped. We purge Pascal’s
principle so that our pupils can pon-
der the principles of parity. We are
sure that whether or not we succeed,
our efforts will impress our col-
leagues. We seem not to care about
what students learn in physics. In
doing this we may give our students
the “illusion of knowledge,” which
the historian Daniel Boorstin refers
to in these words: “The great obsta-
cle to progress is not ignorance but
the illusion of knowledge.”!

Here is the supreme irony. We
proclaim our profound concern about
the widespread decline of science
literacy, while simultaneously we re-
move from our introductory courses
the elements of classical physics that
must be regarded as essential in any
measure of science literacy.

It seems reasonable to suggest that
medical care in the underserved areas
of America would be improved signifi-
cantly if we could bring to those areas
the medical care of 60 years ago. In
the same way, the science literacy of
the public would be enormously im-
proved if we could achieve a wide-
spread understanding of the physics
of 60 years ago. Science literacy is not
achieved by giving a tiny fraction of
our population a passing acquaint-
ance with a litany of facts about
quarks and quantum mechanics. It is
achieved by giving people an under-
standing of the science they see and
can use in their everyday lives.

If we are to have any success in
improving science literacy, we must
transform our introductory physics
courses so that they obviously relate
67

PHYSICS TODAY  JANUARY 1992



ESSENTIAL PHYSICS
to the world our students see around FROM C AMBRI DGE v

them. Theirs is a profoundly classical
world, crudely and imperfectly per-

ceived. The starting point for our ELEMENTARY PARTICLES AND THE UNIVERSE
introductory courses must be student Essays in Honor of Murray Gell-Mann
perqeptions rather than. facqlty per- Edited by John H. Schwarz
ceptions. We must not imagine that 1991 212pp. 41253-6 Hardcover $49.95
we can make clear to freshmen in 50
minutes those things it took us a OPTICAL SOLITONS
lifetime to learn. We must relate to Theory and Experiment
the world of the average student. Edited by J. R. Taylor
This is not the world in which we first CAMBRIDGE STUDIES IN MODERN OPTICS 10
learned physics; our aptitudes and 1991 448 pp. 40548-3 Hardcover about $95.00
interests marked us as very special
students. GASES, LiQuiDs AND SoOLIDS

It is ironic that the Feynman effect And Other States of Matter
and the subsequent escalation of the Third Edition
levels and content of our introductory David Tabor
courses lead inevitably to more reli- 1991 439 pp. 40488-6 Hardcover about $85.00
ance on “fact stuffing” and less reli- 40667-6  Paper about $29.95

ance on understanding. The Feyn- M
. ACROSCOPIC THEORY OF SUPERFLUIDS
man effect, as practiced by Feynman, Edited by G. Grioli

was profoundly constructive because
LEZIONE FERMIANE

colleagues came to hear him lecture. 1991 220pp. 37572X Hardcover $49.95
But we are lesser people. Only our
students hear us. ) NEUTRINO PHYSICS

It seems clear that the physics and Edited by Klaus Winter
medical professions have followed CAMBRIDGE MONOGRAPHS ON PARTICLE PHYSICS,
similar policies with similar results: NUCLEAR PHYSICS AND COSMOLOGY
We have left a large fraction of 1991 684 pp. 36452-3 Hardcover $125.00

Americans without adequate health
care and without science literacy. We
need to balance our priorities. Every
time we ask Congress for a dollar for

PERTURBATION METHODS
E.J. Hinch

CAMBRIDGE TEXTS IN APPLIED MATHEMATICS 6
1991 171 pp. 37310-7 Hardcover $59.50

the Superconducting Super Collider )

or for the space station, we should ask STESTA. Faper 52495

for a matching dollar to be used to PROBABILISTIC CAUSALITY

improve science literacy at the grass Ellery Eells

roots level. Every time the medical CAMBRIDGE STUDIES IN PROBABILITY, INDUCTION AND DECISION THEORY
community calls for a dollar for map- 1991 425pp. 39244-6 Hardcover $44.50

ping the human genome, it should call

simultaneously for a dollar to be used — Nowinpaperback...

to bring better medical care t(? under- Winner of One of CHOICE's Outstanding Academic Books 1990~91
served Americans. Every time we THE EXPERIMENTAL FOUNDATIONS OF

request a dollar for the development
of courses for students in the top 0.1%
of the ability spectrum, we should
request at least $999 for programs for

PARTICLE PHYSICS
R. N. Cahn and G. Goldhaber
438 pp. 42425-9 Paper $27.95

£he other 99.9% ‘of the populaion. PERSPECTIVES OF NONLINEAR DYNAMICS
We should show as much interest in Volumes 1 and 2
educating all Americans as we show :
) A E. AtleeJackson
in educating future Feynmans. Vol I 492pp. 426324 Paper §32.95
As our lectures become more ab- Vol2: 592pp. 42633-2 Paper $32.95
stract and advanced, the attendance
at our lectures continues its depress- THE PHILOSOPHY OF QUANTUM MECHANICS
ing decline. The faces of those pres- An Interactive Interpretation
ent seldom light up with the glow of Richard A. Healey
understanding. No one seems to no- 284 pp. 40874-1 Paper$12.95

tice the growing gap between the

erudition of our expositions and the CHEMICAL SYNTHESIS OF
abilities of our acolytes. We don’t see ADVANCED CERAMICS

that in losing a broad audience, we D. L. Segal

are ultimately eroding our base of CHEMISTRY OF SOLID STATE MATERIALS 1
support among the American people. 197 pp. 42418-6  Paper $24.95

And we fail to recognize that we are
not all Feynmans.
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