
Purpose of the masters degree

Your November editorial on the role of
the master's degree raises important
questions and probably was written in
the hope of stimulating discussion. I
feel strongly that the policy which
allows (and thereby almost encour-
ages) graduate students to skip the
master's degree and to proceed di-
rectly to the PhD is often a mistake.
I am not impressed by the argument
that the time needed to obtain a PhD
is already too long and that insistence
on a master's degree would make a
bad situation even worse. If the PhD
takes too long, possibly it is because
too many students can barely make
the grade or achieve it only by "kind-
ness" on the part of an examining com-
mittee. Of course, candidacy tests are
supposed to screen out those not
suited to PhD requirements.

Unfortunately, this test is often
taken at a stage when the student has
been more occupied with course work
than with research so that his suitabil-
ity for PhD work is based largely on
the knowledge he has acquired. I be-
lieve that ability to undertake research
without detailed direction and super-
vision is (or should be) characteristic
of a PhD and the only way to find out
whether a graduate student has the
capability to develop to this level is to
let him do research of a more re-
stricted type than for a PhD thesis and
to write this up for a master's thesis.
The spirit in which this work is done
and the manner in which the thesis is
written and examined should be the
same as for the PhD although natu-
rally much less will be demanded in
the actual performance. The master's
thesis should be completed in about
15-18 months, but if the student
shows poor ability it may take two
years. In any case, it should be clear
whether the student is of suitable cali-
ber to go on to the PhD degree, and if
not, he can be dissuaded without loss
of face.

There will be howls of protest that
this will take far too long, that it is a
waste of time, etc., etc., but I contend
that it is no waste of time to terminate
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a student after a thorough test over
two years instead of allowing him to
continue for five or six years and be-
come a poor PhD at the end. It is rel-
evant to consider how many graduate
students might terminate at the mas-
ter's level instead of becoming indif-
ferent PhD's. The answer probably
varies greatly with the subject, with
the university, with the quality of
incoming students, etc. But I believe
it would probably be worthwhile to
terminate between 30% and 507c of
those now struggling on towards the
doctorate.

The question will be asked whether
this plan will greatly extend the period
required to obtain a PhD degree. I
believe that it need not do so if the
master's work is planned so that it can
become part of a larger whole. The
type of experimentation will be more
restricted; materials to be prepared or
properties studied will be much more
limited; the sophistication of mathe-
matical analysis will be considerably
less than for a PhD thesis.

If it is argued that this proposal is
too idealistic and that employers have
little or no faith in the master's degree,
then I say that this situation exists be-
cause we have depreciated the aca-
demic currency. A good master's
degree should be a very useful train-
ing and qualification. There is much
work in research and development
laboratories suitable for those with
good master's degrees.

The editorial has suggested that the
master's degree should be basically
different from the PhD degree, and
should suit someone with "peculiar
talents," whose training is character-
ized by "breadth." This solves no
problems. How shall we select gradu-
ate students with the "peculiar tal-
ents" who will benefit by this broader
training? How do we solve the prob-
lem of finding the students who are
really suitable for doctoral training?
And let us not forget that with broad-
ness goes shallowness. We already
strive for so much breadth at the bach-
elor level that there is precious little
depth left, and here we have the same
old cry again for the master's degree.
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Need nanosecond photos you can measure?
If you do, look into the new Beckman & Whitley X500. It's
the only image converter camera system that records
aberration-free photos you can accurately measure.

Quantitative Data: The X500's exclusive biplanar
image tube eliminates astigmatism, pin-cushion and
barrel distortions characteristic of other tubes. Also,
X500 pictures are many times larger with far more re-
solved information. Pictures are up to 3l/2" in diameter
with over 760 resolved line pairs linear across the field.
Exposure times from 5 to 1000 nanoseconds.

Building Block Flexibility: The X500 adapts quickly
to varied forms and applications. Three interchangeable
camera heads for choice of image size and optical sensi-
tivity. Two different controls work with all heads for
single or multi frame control configurations. Interchange-
able film backs and holders provide a wide choice of for-

mats in Polaroid or standard black and white. Precision
lens extension spacers permit varied focal length lenses.
A complete line of light sources, light detectors, delay
generators and other optional equipment is available.

Beckman & Whitley's X500 for photos you can meas-
ure in the study of plasmas, lasers, hypervelocity impact,
shocks, exploding wires, dynamic stress and nucleation.
For information contact Photoinstrument Applications,
Beckman & Whitley, Inc., 441 Whisman Rd., Mountain
View, Calif., 94040, phone: (415) 968-6220. Europe:
Kettingweg 23, Baarn, Holland, phone 5004.
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Says the editorial: "How different is
the European situation " Proba-
bly that is because there is depth al-
ready at the bachelor's level so that at
the master's level worthwhile achieve-
ments become possible. Finally, I
must emphasize that the views ex-
pressed here are entirely my own per-
sonal views.

G. W. Brindley
Pennsylvania State University

High-school learning

In a letter by Alfred A. Kraus Jr
(PHYSICS TODAY, November, page 15)
the charge is made that in the PSSC-
type of high-school physics course, the
content is so broad that students skim
the top and "merely understand," but
do not engage in enough prediction
and control. Also the suggestion is
made that the high-school physics
course be designed to contain certain
topics that will be studied in "depth"
and omitted from the university phys-
ics course. It would seem to me that
this suggestion has questionable merit
for several reasons:

1. It appears to be based on the
premise that physics consists of dis-
crete areas of knowledge that bear lit-
tle or no relation to each other. In my
opinion, one of the biggest improve-
ments in high-school physics (and
high-school science in general) in
recent years has been the partial ob-
literation of the classical division lines
and, in their place, an emphasis on
unity and an attempt at achieving
maximum "mileage" from a minimal
number of concepts.

2. A more practical problem, per-
haps, is that of the students' mathe-
matical background. To teach a topic
in sufficient depth to warrant its omis-
sion from the university physics course
would, I think, presuppose a level of
knowledge and skill in the area of
mathematics that simply is not at-
tained by the average high-school
physics student at the present time.

3. There is also the problem of the
terminal high-school student. It has
been my experience that the terminal
student does not usually take physics,
but when he does, he usually does so

because he expects to find the course
interesting, useful or both as a back-
ground for a vocation. As a physics
teacher, I would like to see such a stu-
dent learn as much physics as he can
and savor some of its excitement.
However, I am not so sure that an in-
depth knowledge of, let us say, calo-
rimetry is what he is looking for or
what he needs.

The really revolutionary suggestion
in the letter I have cited is that uni-
versity-level physics teachers should
recognize the possibility that their stu-
dents may have learned some physics
in high school!

I agree that needless duplication of
material is a waste of both the stu-
dents' and teachers' time. However,
methods of avoiding this problem al-
ready exist. Many colleges and uni-
versities make use of proficiency ex-
aminations whereby qualified students
can sidestep certain courses. This
same approach is used on a larger
scale by the College Entrance Exami-
nation Board in the Advanced Place-
ment Program in Physics. Such pro-
grams merit support not only as a
means of increasing efficiency at the
college level, but also as a vindication
of high-school physics (many high
schools are doing an excellent job in
the area of teaching physics) and as a
step toward a sorely needed rap-
prochement between high-school and
college physics.

Vance L. Huntsinger
Deerfield, Illinois, High School

A REPLY FROM KRAUS: The letter by
Huntsinger deserves the following
comments:

1. That a course of study should
have a defined content does not mean
there are no relations between courses.
If Huntsinger really believed this,
he would resign from any high school
that had separate chemistry and phys-
ics courses. Yet this attitude is all too
prevalent in some PSSC groups.
Their postulate would say that a uni-
versity that offers separate courses
in electromagnetism and optics is
obviously sinning because the optics
instructor would not be permitted to
mention the electric and magnetic
fields. I think one excellent way to
teach optics is to have electromagnet-
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