LETTERS

Educating Students
to Appreciate Physics

fter several years of decline, the

number of physics BA degrees
awarded by colleges and universities
has leveled off (see PHYSICS TODAY,
March 2000, page 68), and high-
school enrollments are increasing
somewhat. However, we can improve
on these figures. My experience as
a physics teacher suggests that it is
the high-school course that generates
the college and university enroll-
ments in physics. In many US high
schools, only the upper 20% or so of
the student population takes physics.
The rest are often excluded by either
the unnecessary rigor of a course
that emphasizes theory and ques-
tioning rather than tools and prob-
lem solving, or by poor performance
on standardized tests. This exclusion
leads directly to lower physics
enrollments in higher education.

In some school districts—for
example, New York City and Chi-
cago—physics and chemistry are
required high-school courses. Stu-
dent populations in these urban
schools are often considered to be
at risk. However, I have taught in
urban schools with mostly African
American and Hispanic students,
and my experience is that minority
and other at-risk students can do
well in a basic physics course with
the standard mathematical compo-
nents. Students need drills and prac-
tices so that, with individual help
from the teacher, they can use a for-
mula and solve for a variable, use
scientific notation, take and analyze
data, and understand how to do
simple modeling.

In the past, high-school physics
texts were badly written, often
emphasizing “thinking,” while lack-
ing problem-solving examples and
the drills that might have helped
inexperienced students. Almost any
student can solve even a difficult and
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advanced physics problem if an
example is given or if the teacher
provides individual help. Making
students struggle with a problem
without first giving them the basic
tools to solve it discourages many
who are capable and interested.

By making the high-school course
more user-friendly and more applica-
ble without sacrificing quality of con-
tent, we will generate more students
taking physics at all levels of
instruction. Motivated students will
then encourage their friends to take
physics. More teaching positions will
result and fewer physicists will be
lost to other professions.
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When Did the

Science Wars Start?

In their book review “Bringing Rea-
son and Context to the Science
Wars” (PHYSICS TODAY, May 2001,
page 57), Craig McConnell and
Robert H. March stated: “By the
1990s, a number of scientists struck
back, and the fat was in the fire.”
The statement might be mistaken to
mean that, before the 1990s, no sci-
entists struck back, but that is not
the case.

On 8 January 1988, Jon Turney,
then science editor of the London
(England) Times Higher Education
Supplement, reported on page 2 the
outcry over our Nature commentary
“Where Science Has Gone Wrong.”
Turney wrote:

Teachers of history, philosophy
and sociology of science . . . are
up in arms over an attack by
two Imperial College [London]
physicists, . . . who charge that
the plight of . . . science stems
from wrong-headed theories of
knowledge. . . . Scholars who
hold that facts are theory-
laden, and that experiments do
not give a clear fix on reality,
are denounced. . . . Staff on
Nature, which published a cut-
down version of the paper after
the authors’ lengthy attempts
to find an outlet for their
views, say they cannot recall
such a response from readers.
“It really touched a nerve,” said
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one. There is unhappiness that
Nature lent its reputation to
the piece.

How would one designate this
particular conflict from the 1980s?
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A Proposal for
Rescaling Units

everal physical quantities are

thought of as having “obvious”
upper or lower bounds in their mag-
nitudes. Temperature, for example,
cannot go below absolute zero, the
magnitude of any velocity is at most
¢, the speed of light, and time cannot
go back past the Big Bang.

In life outside the laboratory, we
never get very close to any of these
bounds, so they pose no problem.
However, researchers in cryogenics,
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cosmology, and high-energy physics
work at values that are perceived to be
close to these limits. We read of tem-
peratures one one-hundredth of a
degree above absolute zero (that is,
0.01 K); of velocities at 99.95% of the
speed of light; and of the state of the
cosmos at 10~ seconds after the Big
Bang. In these cases, the standard sys-
tem of units is inconvenient. Getting
three orders of magnitude closer to

0 K, or to the time of the Big Bang, or
to the speed of light, should not be
obscured by the appearance that the
change is merely an infinitesimal
improvement.

A change of units that maps zero
to minus infinity and, in the case of
velocity, maps c¢ to plus infinity
makes it easier to appreciate
improvements that get closer to these
bounds by orders of magnitude. This
principle has been in use for a long
time by engineers who measure
changes in intensity in decibels (dB),
where an increase or decrease by n
orders of magnitude is a change of
+10n dB or —10n dB, respectively.

For physical quantities like time
and temperature, the new units may
simply be taken as the common loga-
rithms of the old units. Using T to
represent the new unit of tempera-
ture, we set 1 K=0 T with (10") K=
n T for negative as well as positive
values for n. Thus, 0.01 K=-2T.
More generally, x K = (log,,x) T, for
any positive real number x. A similar
approach applies to time since the Big
Bang, where “x seconds after the Big
Bang” becomes (log,x) U, where U is
our new, logarithmic measure of time.

For velocity magnitudes v, with
0 <v <c¢, we can rescale to V =
tan(™/,.), with 0 <V < +00. At
v =1, ¢, this gives V = tan("/,) = 1.

For nanotechnology researchers,
the lower limit of zero for weight,
length, and so forth can be moved to
minus infinity by the same logarith-
mic technique used above for time
and temperature. Names and sym-
bols for these new units should be
recommended by appropriate stan-
dards committees for each of the
research areas involved.

SOLOMON W. GOLOMB
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Strings 2000’s Top 10

Bemuse Belfast

David Mermin is entitled to dis-
agree with the list of top 10 ques-
tions in fundamental physics (PHYSICS
ToDAY, February 2001, page 11), but
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