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The following articles are from presentations made
on Founders' Day, November, 1985, on "An Explo-
ration of the Role of Science in the Liberal Arts.”
Also included are a number of other articles written
by alumni scientists and by members of the College
administration. The cover depicts the terrain of
Miranda, a moon of Uranus, as photographed last
January by the Voyager 2 space probe. The picture is
used through the courtesy of the Jet Propulsion Lab-
oratory, Pasadena, Calif., which manages the Voy-
ager project for NASA.

Science Trend:
Moving Beyond
Industrialism

By Dean William E. Akin

In the past 30 years, we have become
increasingly aware that the American
economy, and with it American society,
is entering a new era. We have been in
an age of transition to a new period of
history, moving toward a society whose
shape and form are, at this time, un-
focused. Our society may yet turn out to
be a "brave new world” or a "great
society.”

Despite our inability to see the future
precisely, it is apparent that the US. is
leading Western Europe, Canada and
Japan into a "post-industrial” state,
where economic well-being will be less
dependent on the production of heavy
industrial products and durable con-
sumer goods, and more dependent on
the products of high technology, and on
services.

In the post-industrial world, the na-
tion's future well-being will in no small
way be dependent on its ability to
maintain leadership in basic science
and high-tech applications (which grow
out of scientific understanding) while
keeping sight of the need to enrich the
human condition.

In the 1980's we have reason to be
concerned about our success in pro-
ducing the next generation of top-qual-
ity scientists. We have heard much in
recent years about the crisis in high
school science and mathematics. At an
alarming rate, college science and math
majors are rejecting careers in high
school teaching, and to a lesser extent
college and university teaching, for

William Akin

higher-paying positions in industry. If
we eat our "science seeds” now, how
will we raise our future crops in science
and mathematics?

As serious as this trend is, it masks
an even more serious trend: Fewer high
school graduates are opting for careers
in the sciences; in the mid-8Q's, only
about one-half as many freshmen
intended to major in the sciences as
did in the mid-70's. Not surprisingly,
the number of baccalaureate degrees
and graduate degrees in the basic sci-
ences has also plummeted.

Set against the alarming national
trend away from the sciences, selective
liberal arts colleges—including Ursinus
—have reason to be quietly proud of
their accomplishments. As a group, they
continue to attract a high percentage of
students interested in science, well
above the national average. At Ursinus,

Bill Denison



the number and percentage of fresh-
men who declare a science interest has
not changed significantly over the past
decade. Such colleges have tradi-
tionally graduated a disproportionate
number of science majors who go on to
graduate and professional schools, and
this continues to characterize science
programs at the selective liberal arts
colleges. Clearly, the best liberal arts
colleges are doing something right.

In an effort to spotlight the success
in science education of the quality lib-
eral arts colleges, and to examine the
factors contributing to that success,
Oberlin College last summer produced
a major study on The Future of Science at
Liberal Arts Colleges. The study docu-
mented the importance of the leading
liberal arts colleges in the preparation
of America’s scientists. Such colleges
have maintained or increased their
number of science graduates, and con-
tinue to send a higher percentage of
their graduates onto doctoral and pro-
fessorial degrees, than do other types
of colleges. In attempting to explain the
reasons behind this achievement, the
report asserted that "personalized instruc-
tion by senior scientists and widespread
student involvement in research are the pri-
mary distinguishing features of these
institutions, and account for their rec-
ord in both attracting and producing
young scientists.” [Emphasis added.|

The Oberlin Report provided the oc-
casion for many liberal arts colleges to
reexamine their science programs.
Ursinus has a longstanding commit-
ment to science education in a liberal
arts context. As Roger P. Staiger, chair-
man of our chemistry department, has
reminded us, the initial appointments
of Ursinus’ first president, | HA. Bom-

“Ursinus College stands on the
threshold of a new quantum jump
in science education. We are ready
for a higher energy level of par-
ticipation in the educational world
of science in a liberal arts pro-
gram.”—Dr. Roger P. Staiger

“I know that our students are re-
sponsible for the joy that comes
from teaching. We at Ursinus are
most fortunate with respect to the
quality of our student body."—
Blanche B. Schultz

berger, included Dr. | W. Sunderland as
professor of chemistry, geology and
botany.

The College has reason to take pride
in its science students and science
graduates. Retiring professor of mathe-
matics Blanche Schultz speaks for the
entire faculty: "I know that our students
are responsible for the joy that comes
from teaching. We at Ursinus are most
fortunate with respect to the quality of
our student body. We encourage and
commend those who extend them-
selves beyond what is expected.”

But the College also looks forward to
addressing the challenges and needs of
science education in the post-indus-
trial world community. Dr. Staiger, who
holds the David Laucks Hain Chair in
Chemistry, expressed the College's op-
portunity and commitment last Found-
ers’' Day when he said: "Ursinus College
stands on the threshold of a new quan-
tum jump in science education. We are
ready for a higher-energy level of par-
ticipation in the educational world of
science in a liberal arts program.”

If we are to meet the challenge of sci-
ence education and to move to realize
"a new quantum jump in science edu-
cation,” we need to understand with
greater clarity why small liberal arts col-
leges in general, and Ursinus College in
particular, have had the success they
have in educating scientists. What fac-
tors have contributed to that success?
Only with that understanding can we
build for the future.

While the Oberlin Report postulated
answers in its emphasis on “one-on-
one teaching by senior scientists” and
“student involvement in research,” it
did not offer compelling evidence to
support a conclusion that those were
the sole characteristics which ac-
counted for the record of quality liberal
arts colleges in attracting and graduat-
ing scientists. Nor is it clear, that even if
generally valid, Oberlin’s answers hold
for particular colleges

Ursinus attempted to address these
concerns, in part, by inviting back to
campus last Nov. 2, Founders' Day, sev-
eral graduates in biology, physics, and

chemistry who have gone on to doctor-
ates and academic careers in science.
They spoke at a special science sym-
posium entitled "An Exploration of the
Role of Science in the Liberal Arts Col-
lege.” The fundamental question they
examined had to do with their experi-
ence at Ursinus: what was it about this
campus which most contributed to
their transformations from timid fresh-
men into successful scientists?

In the pages that follow, the Found-
ers' Day presentations of these four,
and President David Ellis of Lafayette
College, are printed in their entirety. In
addition, several other outstanding
alumni scientists have contributed arti-
cles, and Debra Kamens, director of
communications, reports on the
Montgomery County science fair, held
each year at Ursinus, The articles by
alumni reflect on their Ursinus experi-
ences, which are as varied as their
times and their personalities. But there
are also common threads: an emphasis
on the small size and the contributions
of a friendly environment; a faculty
mentor or model who served as an
important intellectual catalyst. In every
case, the liberal education provided
them with a broad perspective on the
world, and promoted the art of critical
thinking and writing. Confidence,
creativity, flexibility, logical thought,
emerge as keys to their sense of suc-
cess, not just as scientists, but as indi-
viduals concerned with creating a bet-
ter world.

[ ]

This special publication is dedicated
to all of those Ursinus scientists, past
and present, who have spent their ca-
reers in the laboratory, the field, in in-
dustry, the military and the govern-
ment, in search of new answers, new
solutions and new understanding.
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Small Colleges
Nurture Youn
Scientists Wel

By Dr. David W. Ellis
President, Lafayette College
Founders' Day, 1985

4
4

This is an important day for Ursinus
College, as you focus on the role of sci-
ence in the liberal arts college.

| am very pleased to have been asked
to speak on this occasion. As a scientist
who was educated in a liberal arts col-
lege, and who taught, did research and
served as a university faculty member,
and who now serves as a college ad-
ministrator, | believe very deeply in the
liberal arts tradition and in the role of
science within that tradition. It is all
too easy in this day and age to over-
specialize, but we have ample studies
to show that those who are broadly ed-
ucated carry distinct advantages for a
productive life that will extend 50 or 60
years after the normal college
experience.

There are some who think of the lib-
eral arts as excluding the sciences; | am
not among them. Science has been
studied as long as there has been re-
corded history and even before. Natural
philosophy was taught for centuries
and formed the basis for what we call
physics today. Mathematics in its vari-
ous forms has been a subject of study
since the Sumarians. Science is indeed
an integral part of the liberal arts.

The scientific revolution from roughly
1550 to 1700, with which we associate
such great names of science as
Copernicus, Bacon, Harvey, DesCartes,
Galileo, Newton and others, was part of
an era of intellectual ferment in many
disciplines. It was the time of
Michelangelo, Shakespeare, and
Monteverdi, as well. Those great steps in
science which started us down the
paths we still walk today occurred in
the context of the Enlightenment, the
Protestant Reformation and the in-
creasing secularization of educational
institutions.

What is this science | am talking
about? Many textbooks define it as the
study of the world in which we live, in-
cluding the universe and space: they
speak of the scientific method and of
cause and effect; they note that scien-
tists tend to work with systems that are
quite reproducible, particularly in com-
parison to the systems with which so-
cial scientists must work. But what in-
trigues me is the rapid development of
virtually all of our basic sciences over
the last two or three centuries. The big
bang and equilibrium theories have
raised new questions of a fundamental
order in astronomy. Plate techtonics
has revolutionized geology. The ap-
plication of what used to be thought of
as the most impractical and theoretical
sort of mathematics has become al-
most commonplace. Biology has
moved from classification and the sim-
ple understanding of physiological
phenomena, to a myriad of sub-spe-
cialties and innumerable applications
to agriculture, environmental protec-
tion, health and many more

As | look back at chemistry, my own
discipline, it is phenomenal to see
what has evolved. It was only 211 years
ago that LeVoisier first postulated the
principles of combustion. This is fre-
quently described as the beginning of
the science of chemistry. There followed
rapidly the laws of conservation of mat-
ter and energy, the law of defined com-
position, Dalton's atomic theory, the
periodic table, atomic structure and ra-
dioactivity. Less than 100 years ago the
existence of electrons was discovered,
as were the nucleus, protons and neu-
trons; the Bohr atom was postulated.
Less than 50 years ago, the so-called
inert gases were found not to be inert
under all conditions, and theories of
bonding have expanded greatly. So

within a period of 50 to 100 years, and
at the most 200 years, there has been
dramatic growth in this one area of sci-
ence. The same can be said for other
areas of science as well

But it is important to stress that the
boundaries of disciplines themselves
are no longer easily defined. The disci-
plines bump up against each other, and
whether it is the Journal of Chemical Phys-
ics, or the Journal of Physical Chemistry,
there are many areas where people
work to understand systems, develop
theories, classify data, test theories,
and postulate new theories, both within
the disciplines and on the margins be-
tween the disciplines. Just think for a
moment what is at the margin: for ex-
ample, biophysics, biochemistry bio-
engineering, genetics, and now more
recently that most intriguing and chal-
lenging area: neuroscience.

Let me return now to the fundamen-
tal point of our discussion today—sci-
ence in the liberal arts college. What is
the key to all we have been talking
about in science? The answer is well-
educated people! There is no substitute
for the people who have the ideas, form
the postulates, perform the experi-
ments, and carry through to try new ex-
periments time and time again

Naturally, when we talk about the
well-educated young person, we are
talking about the very mission of col-
leges like Ursinus, The mission is not
just to educate the student in an indi-
vidual discipline or just for a first job; it
is to create educated human beings
prepared to contribute to the world in
which they will live throughout a long
productive life

How do liberal arts colleges best ap-
proach the goal of producing well-edu-
cated young people who are highly mo-
tivated to take their proper place in our



society? | believe the answer involves
bringing young students of ability, who
are willing to work and motivated to
learn into contact with dedicated fac-
ulty in an environment where together
they explore and learn. That principle
works whether in science or in other
disciplines. That principle, I believe,
works best in residential liberal arts
colleges like Ursinus and Lafayette and
many others.

During 1984-85, 48 colleges which
had good records of graduates going on
for doctoral degrees and receiving
N.S.F. [National Science Foundation|
fellowships, high quality students and
professionally active faculties, were se-
lected for an in-depth study centered at
Oberlin College. | am going to be talk-
ing briefly about those 48, because the
data developed for them is by far the
best data available concerning science
in liberal arts colleges.

Briefly the study shows that at a time
when freshmen students in higher edu-
cation as a whole have evidenced a de-
clining interest in science (a decline of
33 percent from 1976 to 1984), fresh-
men in those 48 institutions have
maintained a strong interest in science,
with only a modest decline (12 per-
cent). What about the graduates? Na-
tionally in 1975, 9.4 percent of the
bachelor's degrees were awarded in the
basic sciences. That had declined by
1983 to 7.5 percent. In the liberal arts
colleges studied, however, the figure re-
mained nearly constant, with 24 per-
cent of the students graduating in sci-
ence; that percentage is more than
three times the national percentage
and nearly double that found in the
leading research universities of our
country. In fact liberal arts colleges are
key feeder schools for students going
on to graduate study, in all fields. If one

looks at the number of Ph.D.s confer-
red, more of the graduates from the in-
stitutions studied go on for doctoral
work than do graduates from any other
group of institutions including the ma-
jor research universities and the Ivy
League. Also, and I think very impor-
tant, our liberal arts colleges have
brought many more women into the
study of science.

Another area studied was the re-
search productivity of the faculty in the
48 colleges. Sixty percent of the faculty
had averaged one article per year in
each of the prior five years and 30 per-
cent of the articles were jointly au-
thored by students and faculty.

What is it that makes these liberal
arts colleges so distinctive and so pro-
ductive? After all, other institutions
have dedicated, caring, intellectually in-
volved, scholarly faculty members and
inquisitive, intelligent, motivated, even
driving students. The answer has sev-
eral parts. First is the personalized in-
teraction between the student and ex-
perienced faculty members. Second is
genuine sharing in the learning, both in
class and in laboratory. Third is active
participation by students and faculty in
research. To put it differently, it is the
joint endeavor of exploration in teach-
ing, learning and research which ac-
counts for these institutions’ records in
both attracting and producing young
scientists of note. I feel confident those
same factors apply here at Ursinus just
as they did at the institutions studied
and at many other colleges as well.

Now, what is that joint endeavor
really? What is it from the standpoint of
the faculty member and what is it from
the standpoint of the student? Those of
you who attended the symposium ear-
lier this afternoon heard four dis-
tinguished alumni stress the impor-

tance of discovery, exposure to the
world beyond the college, the opportu-
nity to take a leadership position, the
development of confidence, the em-
phasis on critical thinking and the in-
terrelatedness of disciplines. But
through it all, the key point was that
interaction between faculty and stu-
dents is crucial.

Science needs your support. Our
country is falling woefully behind the
rest of the world in its production of
scientists and engineers. That can only
bode ill in the time ahead as the world
becomes increasingly dependent upon
high technology, and the economy be-
comes more global in character. We
must improve basic math and science
education in the elementary and sec-
ondary schools as well as in the col-
leges. In addition, colleges and univer-
sities are falling behind in terms of
modern equipment and facilities. Al-
most 30 years ago, the Federal govern-
ment provided substantial funds in re-
sponse to Sputnik, but equipment
bought with those grants is now grossly
out of date or inoperative in most in-
stances. Large infusions of funds will
be needed to bring science education
back to a state of currency. Providing
those funds serves a national purpose
as well as an institutional one, and is
an appropriate Federal expenditure.

In closing, | would like to share two
thoughts concerning the liberal arts,
and particularly the role of science in
the liberal arts. First, the sciences have
been perceived too long as separate
from the humanities, the arts and the
social sciences. In my view, the general
educational requirements of liberal arts
colleges need to be reviewed and re-
thought carefully. Content alone is not
enough. What students will need to
function effectively in the 21st century

involves a wide range of skills, as well
as content. Just including more science
in the curriculum is not enough. What
is needed is a more integrated curricu-
lum, which consciously includes areas
such as critical thinking, an explicit
concern for values, the ability to com-
municate well and perhaps most
important, experience in helping stu-
dents see important issues in terms of
the many factors which might contrib-
ute to a better understanding of them
and their resolution.

Second, it was only about 100 years
ago that modern science became a part
of college and school curricula, be-
cause it could no longer be ignored.
The same is happening today with tech-
nology, applied mathematics and com-
puters. People today cannot live in our
world and be effective citizens if they do
not have some understanding of these
things. For this reason, the Sloan Foun-
dation started a program several years
ago, of which Lafayette is pleased to be
a part, to bring into the curriculum “the
new liberal arts”—technology and ap-
plied mathematics. The needs of our
society demand a broader definition of
the liberal arts, one which includes
these areas which are so integral, not
just to our lives today, but for the lives
of our students in the time ahead.

David W. Ellis is president of Lafayette College. A
prolific scholar, he has published works in the fields of
chemistry and higher education.
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Physics Mentor
Changed a Life

By Dr. John DeWire, ‘38

You have asked me to describe the
role that Ursinus played in developing
my career in science and to suggest
how Ursinus, a small liberal arts col-
lege, can compete with the large re-
search-oriented universities as a source
of future scientists.

It is easy for me to respond to your
first request. Ursinus played the crucial
role in my becoming a physicist. Re-
cently | was thinking about that rainy
September day in 1934 when | first
came to Ursinus. Professor Foster Den-
nis offered me a ride in his Ford Model
A convertible, and I gladly accepted his
offer. There we were, making our way
through the coal region, doing what we
could to cope with a leak in the roof of
the car. By the time we arrived in Col-
legeville, we were both rather uncom-
fortable. My discomfort was not con-
fined to my physical state. | was coming
to college, a source of real joy for me,
but I had not found a clear purpose for
coming here. My only contacts with col-
lege graduates had been my teachers,
most of whom [ admired for their com-
mitments to their difficult tasks. Almost
by default, I decided that I would follow
their paths and perhaps one day return
to teach at Milton High School. | was
pleased by the prospect but a bit un-
easy that no deliberate choice had been
involved in determining the course of
action.

All this changed dramatically in my
sophomore year when | met Professor
John Mauchly, the then Ursinus physics
professor, who later achieved fame for
creating the world's first electronic digi-
tal computer. John was a truly remark-
able person whose brilliance became
immediately apparent to anyone who
approached him, and whose enthusi-
asm infected each of the students who
came into his little world at the south

end of the first two floors of the Science
Building. In no time I found myself
working on one of his many projects,
and | was hooked.

| hope you will not misunderstand
me when [ say that the study of physics
in undergraduate school can be tedious
and sometimes dull. It is not exactly
easy to learn and master the material,
and while one is struggling with the
concepts, one is always aware that
most of the knowledge comes from the
18th and 19th centuries and has been
worked over by many in the past. Un-
less your interest lies in the history of
physics, you are not likely to be turned
on by such well-formulated concepts,
beautiful as they may be. It is the
awareness of the present frontiers of
physics that attracts today’s students to
the field.

John was a truly remarkable per-
son whose brilliance became im-
mediately apparent to anyone who
approached him . . . In no time |
found myself working on one of his
many projects, and 1 was hooked.

Professor Mauchly gave his students
two means of developing an interest in
physics as a career, one in the labora-
tory and one outside. In the lab he had
many projects going on in addition to
the regular classwork. He was inter-
ested in molecular spectra and was cal-
culating the internal motions of typical
molecules. He taught me a numerical
method for solving the high order
equations that came from his calcula-
tions and put me to work on an antique
desk calculator to find the solutions. |
have to admit that several hours on
that old Marchant could become rather
boring, but there were other experi-
ments to attract us. We had a Geiger

counter with which we could observe
cosmic rays and radioactivity. Mauchly
also worked on various weather prob-
lems. This work and the molecular cal-
culations were crying out for more
powerful computational methods and
from the time that I first knew him, he
was thinking about better ways than
those desk calculators to handle mas-
sive collections of numerical data. Be-
fore I left Ursinus he had other students
wiring simple circuits to do arithmetic.
| remember doing one myself.

| believe that Mauchly’s activities
outside the lab may have had a greater
influence on my future than the work in
the lab. There was (and | presume still
is) an extensive program of physics col-
loquia and seminars in the Philadel-
phia area. Mauchly attended nearly all
of them and invited and encouraged
students to go with him. I attended a
number of elegant evening colloquia at
the Franklin Institute, at one of which
Hans Bethe, whom | have been priv-
ileged to call a colleague for the past 40
years, gave some of his early ideas
about the structure of the atomic nu-
cleus. One night at Swarthmore,
Vladamir Zworykin demonstrated his
television camera. One afternoon at
Penn, John Dunning of Columbia
showed us how artificial radioactivity
could be induced by a source of neu-
trons. That phenomenon had been dis-
covered in France only three years ear-
lier. I didn't understand everything I
heard, but I liked what I understood.

Trips to colloquia were not the only
items on Mauchly's agenda. He liked to
visit laboratories to keep in touch with
what was going on in them. He made
regular visits to the major laboratories
in Philadelphia, Baltimore, and Wash-
ington, and again he invited students
to join him. | had moved to Baltimore



where John would pick me up whenever
he was in that area. We visited the John-
son Biophysics Foundation, the Na-
tional Bureau of Standards, the Naval
Research Lab, the Carnegie Institution,
and Johns Hopkins University and Hos-
pital. John introduced me to a number
of well known scientists, who had pre-
viously been only names in current
textbooks.

Why were these activities important?
| have learned the answers through my
experience at Cornell. At a large re-
search-oriented university, undergradu-
ates must work hard to avoid being
aware of the research going on around
them. In our lab we have many under-
grads working on all kinds of tasks,
some for course credit, others for pay
During some summers, we have had
more than 40 students on our payroll.
We do not hire them solely to help
them. Students are ideal employees.
They learn quickly, they have lots of en-
ergy, and they can ask embarrassing
questions, sometimes helping us to
avoid disastrous mistakes. | can cite
many examples of students who found
their futures in the work they did for us.
On the other hand, | have watched stu-
dents develop a real distaste for a cer-
tain area of research at a time early
enough in their schooling to enable
them to change their programs. In ei-
ther case, the early work experience has
been of great value.

One might conclude that the small
college is at a serious disadvantage by
not having the large research compo-
nent at hand. I do not believe this is so.
The small college provides an atmo-
sphere in which teacher and student
can form a personal relationship that in
general only exists at the graduate level
in the larger institutions. Within this re-
lationship the teacher can find many

ways to guide and encourage a promis-
ing student in the search for a way to
put his or her talent to work. By de-
scribing my own experience, | have cov-
ered only a few of the many approaches

One might conclude that the small
college is at a serious disadvantage
by not having the large research
component at hand. 1 do not be-
lieve this is so. The small college
provides an atmosphere . . . that in
general only exists at the graduate
level in the larger institutions.

that a teacher can use to enrich a stu-
dent’'s horizon. Participation in inde-
pendent projects in the laboratory or
library, membership in a national un-

dergraduate society, taking part in a lo-
cal student club, all these are compo-
nents of a program that can direct a
student towards a rewarding career.
The small college plays another role
that is very important. At the time of
graduation from secondary school, stu-
dents represent a broad spectrum of
sophistication, self-confidence, and ini-
tiative, quite apart from their intellec-
tual prowess. The atmosphere at a large
cosmopolitan university may be just
right for some students but entirely
wrong for others. The most attractive
feature of our national system of higher
education is its diversity. It is not at all
clear that scientists who in the past
came through the small colleges would
have been so successful by going to a
large university for their undergraduate
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work. We need both institutions if we
are to continue to strive for the ideal
society to which all of us can make the
most effective contributions possible.

My fellow alumni here on the plat-
form and many others whose accom-
plishments have been described in the
Alumni magazine provide proof that Ur-
sinus has been doing well in the past.
But | am sure that we who love and
serve this institution all agree that we
can and will do better in the future to
contribute educated young men and
women to fill the roles of leadership in
all segments of our society.

Dr. John DeWire is professor of physics and associate
director of the Laboratory of Nuclear Studies at
Cornell University. At Princeton and at Los Alamos
in the 1940's, he worked on research leading up to
the Manhattan Project.

Rick Miller
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Complex World

A Challenge
For Scientists

By Dr. H. Craig Heller, '65

| have been asked to comment on the
influences that my undergraduate edu-
cation at Ursinus had on the develop-
ment of my post-graduate education
and subsequent career in science. Ob-
viously, it is inevitable that one's
undergraduate experience will have nu-
merous, diverse, and indelible influ-
ences on his or her intellectual and
professional life. Time and space are
limited, so I shall only mention a few of
the most important, which for me were
the impressions made on me by indi-
vidual faculty.

I would like to pay special tribute to a
few of those individuals. In freshman
English, Lloyd Jones taught me to write
effectively. No lesson | learned at U.C.
has been of more lasting value over the
years. Lloyd Jones also taught another
valuable lesson—almost perfect is not
good enough.

Another powerful influence on my
life at Ursinus also had nothing to do
with science. It was the impact upon
me of my German professor, Allan Lake
Rice. He let me know that there was a
world out there beyond Ursinus Col-
lege, beyond Collegeville, beyond
Pennsylvania. The awareness that he
created in me of other cultures, other
peoples, world events and world prob-
lems has been with me ever since.

The person that had the greatest in-
fluence on my development is a scien-
tist, Professor Levie van Dam. Dr. van
Dam, through his rigorous Socratic
teaching, made me realize that minds
could be used for activities other than
memorizing, and that we could enjoy
thinking new ideas, and discovering
new information.

During my last years of high school,
while | was deciding where to go as an
undergraduate, | intended to become a
geologist. Ursinus had a very powerful

impact on my career choices by giving
me a scholarship and not having a ge-
ology department. Since | was disap-
pointed in my quest for geology, I fol-
lowed the most well-trodden path in
the sciences at Ursinus College: the
pre-med program. | even became presi-
dent of the pre-med society. At that
time, one of the very useful opportuni-
ties that was made available to us pre-
med students at Ursinus was a chance
to visit some of the medical schools to
which we were applying. When [ did
that, | decided that the education of-
fered there wasn't the kind of education
that was going to challenge my mind
the way Dr. van Dam had taught me to
challenge it. | gave up the idea of going
to medical school and instead applied
to graduate school, where | took the
path most opposite from the one | took
at Ursinus, and became an ecologist.
Ultimately, | didn’t stay on that path
either. Since leaving graduate school I
have become increasingly more and
more a physiologist interested in how
the nervous system controls the func-
tions of the body. My advice to stu-
dents is to pursue what interests you,
and do the best you can. The most
powerful guidance you can receive
comes from being aware of what stimu-
lates you and excites you the most.

I think it would be very difficult for
citizens today to survive without
some knowledge of science, and the
more the better.

[ would like to turn the question
that's been posed today around a little
bit. I think in our contemporary soci-
ety—whose major hallmark is ad-
vances in scientific and technological
progress, bringing with it all that im-
plies, from programmable dishwashers

to Star Wars—it is not necessary to de-
fend the role of science in a liberal arts
education. As a matter of fact, I think it
would be very difficult for citizens today
to survive without some knowledge of
science, and the more the better. So it
is very appropriate in a liberal arts edu-
cation to emphasize an introduction to
science, even for the non-scientists.

What we haven't appreciated enough
in our quest for developing the best
possible science education, is the role
that the liberal arts should play in a
scientific education. This is an area
where small liberal arts colleges can
stand to innovate, and far surpass the
quality of undergraduate education
that exists in many large research uni-
versities which are primarily organized
along disciplinary lines.

In our society today, we put great em-
phasis on the value of scientific and
technological progress, and we reap the
short-term benefits. When we look at
the rest of the world, where scientific
and technological progress is not the
hallmark of society, we say, "well, if we
only had the opportunity to apply our
technological knowledge, we could
change things there, we could put them
on the right track.”

That is a very simplistic viewpoint.
Even in our own society we ignore the
social and ethical dimensions of our
own progress. We can't worry about
acid rain if we need power. VCR's are
wonderful, but we don’'t bother to ask
about their possible influence on fam-
ily structure and child development.
We're just beginning to get concerned
about events in South Africa. But,
where in a liberal arts college in this
country do we see in the Western
culture program any allusion to the
legacy of colonialism? Where do we see
any analysis of the fact that we do busi-



ness in countries like South Africa be-
cause the economic structure in a colo-
nial country is conductive to progress
and profit in business?

We tend to think that all of the
problems in the world, whether
they're our problems or other
peoples’ problems, are amenable to
technological fixes, or to slight
readjustments of the economic or
political system. These are
simplistic world views.

We put great emphasis and great
value on what science and technology
can bring us, and we give little atten-
tion to the ethical and social conse-
quences of many of those activities. We
tend to think that all of the problems in
the world, whether they're our prob-
lems or other peoples’ problems, are
amenable to technological fixes, or to
slight readjustments of the economic
or political system. These are simplistic
world views. Simplistic world views
have been dangerous in the past; are
increasingly dangerous today, and in
the future, could be disastrous.

Problems faced by humans, prob-
lems created by humans, are problems
which have roots not only in the sci-
ences, but also in social and cultural
factors. Probably the most obvious ex-
ample is the population problem,
which differs depending where you are
in the world. We tend to say that in this
country and Western Europe we don't
have population problems. But believe
me, we do.

If you were to represent the number
of people in each age class by a disk,
and stacked the disks one on top of
another so that the youngest were on
the bottom and the oldest on the top,

you would see that the population
structures for our country and for West-
ern European countries are columns.
There's an equal distribution of indi-
viduals in all the age classes. If you did
that for the past couple of decades, and
made predictions into the future, you'd
find that our population column is
tending to bulge a little bit at the top.
We're becoming a geriatric society. That
says a lot about our technological prog-
ress. We have made tremendous ad-
vances in preventive medicine, in diag-
nostics, in intensive care, organ
transplantation, and so forth. But these
bring with them a lot of problems the
technologists and the scientists haven't
thought about.

What about the ethics of who deter-
mines when someone lives or when
someone dies? What about the eco-
nomic decisions of whether to invest a
hospital’s money in new technology as-
sociated with intensive care, or in pedi-
atric nurseries, or in preventative medi-
cine? We can't always have it all. What
about the question of organ trans-
plants? Let's say we're successful to-
morrow in overcoming the rejection re-
action. Are we ready to deal with the
black markets that would be created for
organs? These types of questions are
mind-boggling, but we must deal with
them.

Let's look at the other end of the
spectrum—the third world. We stack
up the population disks again. Now we
find that the population structure is
very different; it's a pyramid, big at the
bottom. Most of the population is not yet
in the child-bearing years. We thought
we had a population bomb 20 years
ago. We have an enormous population
bomb in these parts of the world today.
These are pediatric societies, and they
obviously create very different prob-

lems from our own.

But don’'t worry. We have tech-
nological fixes. We're going to sprinkle
birth control pills from airplanes, and
we're going to give these people the
ability to control their population. Will
they use the birth control pills? You
better believe they won't. They want
those children. In those countries
where they don't have to give children
dirt bikes and ghetto blasters, a child is
cheap. It's good labor and it's your in-
vestment in a retirement plan in a soci-
ety where there is no Social Security.
The population problem has major
roots in cultural, social, and economic
aspects of those societies, and not in a
lack of technology.

To deal with such complex problems
in an increasingly complex world, we
must produce broadly-trained scholars,
and this is where there is great oppor-
tunity for innovation in small liberal
arts colleges. There is more flexibility in
the small liberal arts schools to find
new ways to provide integrated educa-
tion so that young people, before they
begin emphasizing career choices and
following paths toward a narrow spe-
cialization, become capable of looking
at problems in a multi-dimensional
fashion.

In those countries where they
don’t have to give children dirt
bikes and ghetto blasters, a child is
cheap. It's good labor and it's your
investment in a retirement plan in
a society where there is no Social
Security.

How can this be achieved? We can
begin by bringing together the faculties
in social sciences and natural sciences,
and providing curricula which are inte-

grated; curricula which switch back and
forth between the two, and constantly
show the student how one relates to
another. If your classes in biomedical
subjects are not well-integrated with
the philosophy department’s ethics
course, you have room for innovation. If
your courses in the physical sciences
and molecular biology are not related
and integrated with concerns in eco-
nomics, you have room for innovation.
If your courses in evolution are not re-
lated to cultural anthropology, there is
room for innovation. If links are not
made between environmental sciences
and courses in political science, oppor-
tunities exist for innovation.

Clearly we can produce students with
a strong foundation in science who will
do extremely well in graduate school.
But we should be doing more. Rather
than just producing good candidates
for "yuppiedom”; we can influence
bright, talented young people to de-
velop into responsible world citizens,
who will hopefully make a difference in
this complex world of ours.

Dr. Heller is professor of biological studies at Stan-
ford University, Chairman of the Program in
Human Biology and a leading researcher in the
field.
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In Government
Chemist Finds

His Niche

By Dr. Robert M. Simon, '77

I'd like to make three points about
how Ursinus College affected my career
development and my decision to be-
come a scientist. The first point is prob-
ably best introduced with a story about
my first day in graduate school.

| was sitting in Room 6-123 at MIT,
along with the other first-year inorganic
chemistry graduate students, waiting
for the professor to appear. We started
introducing ourselves and trading
names of our undergraduate schools.
The girl next to me said, "I went to
Columbia University;” the girl in front
of me, Princeton University; the guy in
back of me, Cal Tech; the person across
the aisle, Stanford University. They
turned to me and said. "Where are you
from?" | looked them straight in the eye
and replied, "Oh, I did my undergradu-
ate work at Ursinus College.” They
looked at me with puzzled expressions
for a moment, thinking, are we sup-
posed to know the name of that
school?

Despite the fact that I didn't come
from a school everyone had heard of, |
quickly discovered that I had received a
very good foundation here at Ursinus in
my chemistry course work. | think that
one of the great strengths of the
Ursinus chemistry program is that the
professors have a gift for communicat-
ing the essence of the subject; for giv-
ing you an in-depth perspective as to
what the key issues in science are. So,
when | arrived at MIT, | didn't feel a
deficit in terms of my academic
training

Point number two is not so congrat-
ulatory. When | arrived in the laboratory
at MIT, 1 did notice a difference between
me and the students who had gone to
the big-name schools: they were simply
much more comfortable with advanced
instrumentation than I was. They knew

which knobs to twiddle and which dials
to read. It took me considerable time
and effort to catch up to them. My lack
of exposure to modern experimental
apparatus and instrumentation was a
significant deficit in my training at
Ursinus. | am happy to learn that the
College is working on this problem very
seriously; in the next year or so, they
are going to spend approximately
$125,000 on instrumentation in the
chemistry department alone. If Ursinus
wants to be in the game of preparing
students for graduate school in the ex-
perimental sciences, advanced instru-
mentation and equipment is a critical
investment that absolutely has to be
made

When | arrived at MIT, | didn't
feel a deficit in terms of my
academic training . . . (but) my
lack of exposure to modern
experimental apparatus and
instrumentation was a significant
deficit . . . | am happy to learn that
the College is working on this
problem.

Purchasing advanced instrumenta-
tion carries with it an important hidden
cost that | hope the College faces up
front—maintenance. Expensive instru-
mentation breaks. It broke at MIT all the
time and it will break at Ursinus as well
There has to be an ongoing commit-
ment from the institution to maintain
its instrumentation and to keep it work-
ing. You can't learn much from a broken
NMR spectrometer.

My third point concerns my ultimate
choice of careers and something that
Ursinus gave me that had nothing to do
with any of the classes | took.

| arrived at Ursinus at a very troubled
time in the College’s history. It was in
the mid-70's (the Sixties arrived at the
College about 15 years late.) At that
time, the rules for student life were just
incredible. For example, women had to
be in their dormitories by midnight
They could miss this curfew by a total of
I5 cumulative minutes, the infamous
5 "mercy minutes,” per semester. For
the 1970's, that was a very unusual way
to treat young adults

At the time that Ursinus was strug-
gling with outdated conceptions of stu-
dent life, it had in place a number of
administrators who were not perceptive
to the need for change, update, and re-
form. | had a very interesting time as
one of many students who were "stir-
ring the pot,” trying to change things

The experience of trying to make
large ripples in a small puddle taught
me something. If you tried to approach
difficult and controversial issues by
working with other people (in this case,
both students and faculty) and by put-
ting together the best damn intellec-
tual arguments for your position that
you were capable of, you could make
real progress toward your goals, even if
you weren't around to witness the even-
tual result of your efforts

My current job on the staff of the Na-
tional Research Council involves "stir-
ring the pot,” to a degree. The Research
Council is a network of committees,
composed of distinguished scientists
and engineers, that provide scientific
advice to the U.S. Government. In the
course of performing this function,
committees and their staffs often dis-
cover underlying problems in the way
that the Government manages and sup-
ports research or in the way that it ap-
proaches a particular technical issue.
We propose ways to make the Govern-



ment’'s support of research more effec-
tive, or to make its technical decisions
more soundly based, but we are not al-
ways immediately successful in having
our suggestions implemented. In fact,
sometimes the responsiveness of the
U.S. Government makes the old Ursinus
look pretty good.

The experience of trying to make
large ripples in a small puddle
taught me something. If you tried
to approach difficult and
controversial issues by working
with other people . . . and putting
together the best arguments you
were capable of, you could make
real progress.

My experiences at Ursinus—experi-
ences that were only possible because
of the close, intimate atmosphere of
the College—clearly helped to develop
my interest in the ways that institutions
manage and respond to change, and ul-
timately led me to a career in science
policy.

Let me conclude by saying that |
agree with the comments made by the
previous speakers on the program con-
cerning the important connection be-
tween science and the liberal arts. Our
society desperately needs citizens who
are trained to think critically; in govern-
ment the need is especially acute. The
environment of the small liberal arts
college, where a cadre of professsors
are in close contact with students, can
best promote the art of thinking criti-

cally. Unfortunately there is no textbook
for critical thinking, nor is there a
course that can teach it. It is rather

Sometimes the responsiveness of
the U.S. Government makes old
Ursinus look pretty good.

something that, like the ability to write
clearly, must be part of the fabric of
every course in the College. This is the
priceless contribution that the liberal
arts college can make to a scientific
education.

Robert Simon is a study director at the National
Academy of Sciences in Washington, D.C., and is
currently editing a book for Science magazine on
frontier chemical research.

Rick Miller
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Ursinus Helps

Non-Standard
Student Bloom

By Dr. James Stellar, ‘72

| support the comments of the pre-
vious speakers that it is fundamentally
important for a college of this size to
have a strong science program, and
more important, to have active schol-
ars; scholars who are working in the
field, not just teaching in the field.

| thought | might illustrate this by
taking a somewhat personal tack and
showing you how Ursinus has affected
me, and essentially permitted me to be
in the position of being able to come
back to you today.

| am a neurobiologist as well as a
psychologist, and [ will draw a little bit
from that in making some of my points,
as well as from my experiences of being
a professor at a large university.

What [ want to talk to you about to-
day is something | think that Ursinus
does especially well. That is to guide
what | will label the "non-standard stu-
dent.” Standard students are the ad-
missions officer's dream. They have a
4.0 average and 800 board scores, or
close to it. They get lucrative offers from
university graduate programs, or they
go off to medical schools.

What's often missed is the non-stan-
dard student, the student who does not
have those credentials. | think that I
was probably one of those. If this were
my high school, I think most people
who taught me would wonder if there
had been a mistake that I had been in-
vited back, and especially this thing in
the program about my being at Harvard
University. | think they thought [ would
go to college, and that would be the

my professors at Ursinus thought the
same thing. In graduate school, I did a
little better. And my secret may be that
| never stopped growing. Maybe you
can turn that around and say | never
grew up.

In this developmental scheme that I
have described, there is a word that
comes to mind from a fairly controver-
sial book by Desmond Morris, The Naked
Ape. He popularized the term, "neoteny,”
which essentially is the thesis that our
evolution is one in which a previous
species gave birth to us by having us
not develop fully; by having us remain
as is with some characteristics of in-
fancy continued into adult life—partic-
ularly the ability to learn and to be
non-rigid in our behavior

| am a parent of a 19-month-old
child, so I am watching learning take
place in detail for the first time, and
while | can say that my daughter is not
the most flexible person in the world,
particularly when it comes time to go
to bed, she certainly is extremely flexi-
ble and subtle and supple in the way
she approaches the world.

One of the crowning achievements
of human evolution has been the
development of the frontal lobes of
our brains. In many ways, we are
rats that have gotten large. But in
our frontal lobes, we are more than
scaled up rats.

As a neurobiologist, | have further ex-
amples of this. One of the crowning
achievements of human evolution has
been the development of the frontal
lobes of our brains. In many ways, we
are rats that have gotten large: large in
body and large in brain. But in our
frontal lobes, we are more than scaled-
up rats. Our frontal lobes are more than
three times the size that they ought to
be.

When the frontal lobes are damaged
in human patients, the effects on be-
havior are not striking, at least not at

first blush. In the Wilcox card sorting
task, a task employed by psychologists
and neuropsychologists studying these
patients, subjects are told to sort piles
of cards containing various shaped ob-
jects without any specific instructions.
The only instructions that are given are
in the examiner's feedback. By the pro-
cess of feedback, in a relatively short
time, both normal and frontal-lobe-
damaged patients discover the strategy
(for instance, you want me to collect all
cards with triangles into one pile.) Now
the real test comes when the examiner,
without telling the patient, switches the
category and decides he or she wants
every card with two objects on it, re-
gardless of shape, sorted into a single
pile. The frontal lobe patients make a
remarkable error here. They almost
never learn to change from the original
strategy. They are intellectually compe-
tent enough to learn what seems a
rather subtle task of how to sort the
cards, given only the feedback of the
examiner, but they cannot change. They
are inflexible. They are rigid. By con-
trast, the normal person, after a few
mistakes, changes his or her criteria
and begins to sort correctly again.

I think the patient is a model for how
intellectuals develop, particularly those
who go into fields where creativity is
essential.

You can get much the same deficit by
subtracting dopamine, a brain chem-
ical which I spend a lot of my time re-
searching, from the frontal lobes. What
| find particularly interesting is that this
chemical is also extremely important in
allowing you to move. That is, if you do
not have it, you are rigid; trapped
within your own body. Dopamine is
also the brain chemical that is activated
by cocaine and amphetamines. [ do not
mean that you should take these sub-



stances, only to illustrate that this
chemical has to do with motivation and
emotions.

This tells us not only that flexibility is
important, but where it comes from:
flexibility, I think, comes from confi-
dence. It comes from motivation. It
comes from the ability to see yourself
in a role, to act on that role. And where
does the confidence come from? I think
standard students probably have that
confidence.

I do not think I had confidence when
| first came to Ursinus. But [ got it here
somehow. And | think I probably would
not have gotten it if | had been down at
the University of Pennsylvania for my
undergraduate, as opposed to my grad-
uate training.

Flexibility, 1 think, comes from
confidence, from motivation. It
comes from the ability to see
yourself in a role, to act on that
role.

Something happened up here in the
quiet, cloistered environment, where
you are not a number, not a lost face,
where people at least know who you
are, even if they do not know what you
are doing and what your name is.
Something happened in my ability to
feel that | could talk to my teachers in
college. That they could talk back to me.
And | changed. | do not think I fully
realized it until | became a professor at
Harvard and had been there a few years.
And | have brought a bit of Ursinus with
me to Harvard. | create a small teaching
laboratory in addition to my courses,
where | have a kind of interaction with
my students. | use them as babysitters.
We go out and have a beer now and
then. We talk to each other. | find out

what is going on in their lives, and they
find out what is going on in my life, and
they get to imagine themselves as
professors.

Something happened up here in
the quiet, cloistered environment,
where you are not a number, not a
lost face, where people at least
kenow who you are . . . And |
changed. And 1 have brought a bit
of Ursinus with me to Harvard.

And I think, that while [ felt there was
a deficiency at Ursinus in the quality of
scholarship on the part of the faculty
(compared to a major university where

constant pressure is applied to pub-
lish—believe me, constant pressure is
applied to publish and keep current)
there is a resource that comes out of
that absence of pressure which allows
contact with students. And I think that
Ursinus can rescue students like the
one | once was from oblivion.

I also think Ursinus can have it both
ways. With a sophisticated administra-
tion, which [ believe you have currently,
you can bring up the teaching level so
that you need not really sacrifice the
academic quality of the faculty by forc-
ing them to teach so much. Yet you can
still retain that very precious interac-
tion between teacher and student.

Let me summarize briefly. It is impor-

Rick Miller

tant not to grow up too fast. | see too
many students at Harvard who already
know not only what they want to take,
but what they want to be, where they
want to do their medical residencies
and so on. And some of them are fine,
but a lot of them have problems.

It is important not to grow up too
fast, and this college has a way of allow-
ing you to grow up at your own pace
that I think is marvelous. It affected me
in a very powerful way. It produced an
ability to be flexible, and derive from
that a basic ability to be confident and
creative that comes from believing in
yourself, which can only occur if you
first know who you are.

James R. Stellar is associate professor of psychology
and social relations at Harvard University. In 1985
he received Harvard's Phi Beta Kappa Outstanding
Teacher Award.
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Uprsinus Let

Him Explore

Inner Space

By James E. Scott, ‘53

Should colleges concern themselves
with helping along students who are
not working to potential? Is it a special
function of the small liberal arts college
to bring out the best in such students?
In my view the answer to both ques-
tions is yes. Let me tell you a personal
story.

Not many people can say a next-door
neighbor has had a profound effect on
their lives. [ think maybe | am one of
the few who can.

Actually, my neighbor, Mr. Anderson,
never played a direct role in altering my
life so much as he acted as its catalyst,
steering me in a new direction which
led me to recognize the value of curi-
osity and the process of discovery.

Perhaps I'd better explain. You see, it
was when | was just finishing high
school that my neighbor, George An-
derson, first approached me about col-
lege. It was a subject | had only tenta-
tively begun to explore my senior year.
After all, I had had very little exposure
to the idea; no one in my immediate
family had gone to college. So to me,
this college notion was something un-
certain and mysterious. But Mr. Ander-
son was able to change that for me. He
was an Ursinus graduate and obviously
thought very highly of attending college
in general, and Ursinus in particular.
(Ursinus needs more George Andersons!)

Soon | was applying to Ursinus and
going to Collegeville for an interview.
But the odds in favor of receiving an ac-
ceptance were slim. [ suppose | knew in
the back of my mind that since my high
school grades hadn't been all that
good, my chances of getting into Ur-
sinus were minimal.

But Ursinus accepted me, taking a
chance that I'd respond well to the new
environment at Collegeville. | made the
obligatory trip next door, of course, to

show Mr. Anderson my letter of accep-
tance. He reacted, | remember, in a sort
of welcome-to-the-club way. He
smilingly congratulated me and pre-
sented me with a plaster of Paris replica
of the Ursinus College seal. | hadn't ex-
pected that at all, but I was proud to
take it. It is a memento I still possess
and cherish today

After only a short time on campus,
however, | began to feel that Mr. Ander-
son’s confidence in me had been mis-
placed. | very nearly flunked out my
freshman year. But as time went on, I
began to sense something changing
within me, although I couldn’t put a fin-
ger on it. | decided | had to stick it out
at college.

As time went on, | began to sense
something changing within me,
although 1 couldn’t put a finger on
it. | decided 1 had to stick it out at
college.

Gradually | met people and they be-
came friends. Before | graduated, I knew
most everybody by name. | became ac-
tive in the Curtain Club on campus. |
took my decision to participate for
granted, although now [ understand
that at some larger universities, the op-
portunity to get directly involved in
stage production is restricted to drama
majors or considered off-limits to all
but a small clique of students.

| also participated in the annual per-
formance of Handel's Messiah. The Mes-
siah was an incredible experience for
me—rehearsing as a group, trying to
master a new skill, and finally getting to
perform on stage with the various sing-
ers imported to perform the featured
solo sections. It required a tremendous
amount of practice and diligence to

learn the music under Dr. Philip, but
the thrill of the performance, of hearing
everyone boom out the chorus, of being
surrounded by the basses, baritones,
tenors, altos, and sopranos who were
my classmates, has given me a memory
| actually feel physically each time I
hear that selection of music.

Beyond the social life at Ursinus, I
also began to take an interest in what
was being taught in my classes. I
started paying more attention to the
lessons, and what | learned was fas-
cinating. At some point, college had
become interesting.

| think it helped that my classes were
so small, usually only a dozen students
or so. It certainly allowed for more in-
terplay between the students and the
instructor. The professor seemed more
like an older friend to me and less like
an authoritarian figure. | began to ask
more questions, and I found out the
more | discovered, the more curious I
became

| remember in particular a philoso-
phy class | had in old Bomberger Hall.
The professor, Charles Mattern, had a
deep, resonant voice and he reveled in
teaching classical Greek philosophy in
the Socratic Method, answering a ques-
tion with one of his own

Many times | can recall Professor
Mattern starting class by closing the big
wooden shutters inside the classroom
so that we were completely sequestered
from the outside world, just a handful
of students sitting in the darkened
room listening to a disembodied bari-
tone voice contemplating the ancient
philosophical arguments about life and
the human mind, reason, and perception.

He made life a little difficult for the
student, because as he held the class
suspended in thought, he would force
students to respond to his questions



on the spot. He wouldn't take a half-
baked answer. I might think | had made
an astute observation and by his reac-
tion I could see how my choice of words
had changed the meaning of what | had
meant to say. This would frustrate me at
times, but by requiring me to respond,
he made me think about the use of lan-
guage. And | see now that by being
forced to defend myself, I learned.

We were completely sequestered
from the outside world, just a
handful of students sitting in the
darkened room listening to a
disembodied baritone voice
contemplating the ancient
philosophical arguments about life
and the human mind, reason and
perception.

Another professor, my math instruc-
tor Foster Dennis, was not quite as
much of a salesman as Mattern. Dennis
was pretty forgiving with his students
and didn't demand strict discipline. But
his teaching manner made it possible
for me to ask questions | might not oth-
erwise have asked.

Sometimes in mathematics, a mi-
nute detail can make you stumble. Un-
derstanding a complex theory may
hinge on comprehending its smallest
part. Soon, | felt as though our small
class was being opened up to a whole
new world. Our discussions were voy-
ages of discovery.

For one thing, | discovered mathe-
matics was never like arithmetic. It be-
came apparent to me that mathematics
was structured much as a picture was; it
contained shades and shapes and even
dimensions.

By my senior year, | had acquired a
good deal of confidence because of the

consideration given to me by the Ur-
sinus faculty and staff and the feeling of
belonging [ ascribe to the benefits of a
small campus. | had also adopted a cu-
riosity about the world which had been
fostered by my experiences in Col-
legeville. These things allowed me to
graduate from Ursinus in 1953—the
year | got straight A's.

I went on to the University of Dela-
ware, receiving a Master's Degree in
mathematics there in 1955. After two
years at General Electric, | started work-
ing for Caltech’s Jet Propulsion Labora-
tory in 1957, only months before the
first Russian Sputnik.

In the almost 30 years | have worked
at JPL, I have witnessed the whole un-
manned exploration of our solar sys-
tem, starting with the moon, then the
inner planets—Mercury, Venus, and
Mars, and finally the outer planets—
Saturn, Jupiter, and Uranus. My part in
this has been challenging, interesting,
and exciting—supervising the develop-
ment of JPL's first trajectory and orbit
determination programs, leading the
development of the control center soft-
ware for some projects, and now per-
forming mission operations system en-
gineering for the forthcoming Magellan
mission (a radar mapping mission to
Venus scheduled for launch in 1988).

To my mind, my rewarding career at
JPL would not have been possible if Ur-
sinus had not bent its entrance criteria
to allow my journey of discovery to be-
gin, and had it not had the environment
to allow it to continue. It was George
Anderson who directed me toward Ur-
sinus, but it was Ursinus which
changed my life! I am sure many an Ur-
sinus graduate can tell a similar story.

| feel, therefore, that not only do
small liberal arts colleges have the re-
sponsibility to help students work to

their potential, but | believe they have a
responsibility to make value judgments
above and beyond SAT scores.

I discovered mathematics was
never like arithmetic. It became
apparent to me that mathematics
was structured much as a picture
was; it contained shades and
shapes, and even dimensions.

| work with many recent college grad-
uates. Almost to a person, those from
small liberal arts colleges have the abil-
ity to communicate and get along with
fellow workers well. Those from large
universities with comparably good
grades may be better trained tech-
nically, but are generally lacking in in-
terpersonal relations skills.

The advanced technological projects
today require more and more teams
with inter-disciplinary participants who
can interact and work well together. The
separate researcher alone in his labora-

tory is a vanishing breed. Ursinus and
other liberal arts colleges must pro-
duce the best-educated, most well-ad-
justed, most knowledge-hungry gradu-
ates this nation has ever seen, if we are
to remain a technological leader of the
free world.

But a good, a fulfilled life is more
than one’s career, more than the money
game. It is a life of increased percep-
tions, involvement, and enjoyment in
all its aspects. Perhaps the most impor-
tant part of a liberal arts education is
the increased chance of a happier, more
rewarding life.

James F. Scott was graduated from Ursinus
in 1953. He earned his master's degree in
mathematics from the University of Delaware in
1955, and after two years with General Elec-
tric, went to work for the Jet Propulsion Labo-
ratory of the California Institute of Technology.
Today he is mission operations system engineer
for the Magellan probe of Venus, scheduled to
be launched in 1988.

Rick Miller
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Finding
Problem

Is Scientist’s
Hardest Task

By Dr. Bradley G. Mauger, ‘76

One of the biggest challenges often
facing scientists is not finding the solu-
tion to a particular problem, but rather,
determining precisely what the prob-
lem is in the first place.

Scientists must have the ability to
frame problems properly after sifting
through ponderous amounts of raw
data.

No one avoids this situation entirely.
Everyone encounters it in Algebra I, if
not sooner. After weeks of learning to
solve equations and factor out poly-
nomials, the student sits down to a big
test. The first part of the test seems
straightforward, almost easy. But then
on the second page, there it is: the
bane of every junior high student, the
dreaded "reading problem.” The al-
gebraic equation is stated in words, and
first has to be derived from them before
it can be solved. Sometimes this is
complicated by the inclusion of extra-
neous information which is not needed
to solve the problem.

Scientists (as well as engineers,
economists and others) have always
had to state problems properly first be-
fore they could solve them. Contempo-
rary scientists have a harder task than
their predecessors, because of the excel-
lent tools available for modern
research.

The universe is, and always has been,
a very complicated place. The scientist
of a few decades ago had only crude
tools with which to observe it. Simple
theories could be used to model the
bulk motions of the planets, the basic
laws of supply and demand, or the
causes and effects of operant condi-
tioning. Today's scientists are forced to
examine the universe with an almost
frightening clarity.

Until a few years ago, for instance,
the rings around the planet Saturn were

“well understood.” With the fuzzy pic-
tures available through telescopes, sci-
entists explained the rings as simply
particles in orbit, and dominated by
gravitational forces. This was fine until
the Voyager Program brought back
more detailed information. It turned
out that model-predicted gaps in the
rings had been in the wrong places.
Strong electrical and magnetic fields,
previously unknown, were discovered.
Some rings appeared to be twisted or
braided. So complicated was the struc-
ture of the rings, that it was now doubt-
ful that any one model would be able to
explain them. NASA's Tracking Data
and Relay Satellite System (TDRSS) can
relay data from satellites at a speed
equivalent to 37 million printed charac-
ters (bytes) per second. One sees that
modern tools can collect information
faster than scientists can absorb or ex-
plain it.

Algebra reading problems and Sat-
urn’s rings have something in common:
Both contain raw information which
must be organized before it can be ana-
lyzed. Some of the information is
important; some is not. The algebra
teacher uses reading problems to de-
termine whether students can apply
the mathematical tool they were just
taught. The scientist, who is that former
algebra student turned adult, must go
beyond rote repetition of tools learned
in school, look at the information, and
determine how it "should” go together.
His or her focus must be on those
things which do not "behave” the way
they "should,” the pieces of the puzzle
that will not fit, the exceptions to the
rules

How can a school prepare future sci-
entists to frame and solve problems
properly? It is doubtful there is any
school that offers a class called "Clever

201" or a degree in "Smart.” No, the
way to learn how to find something new
in a field is first to learn the basics very
well. Learning the “state-of-the-art,”
without first learning the basics, is a

Today’s scientists are forced
to examine the universe with

an almost frightening clarity.

poor investment of time and energy.
Next week, the state of the art will move
on. Without a good basis on which to
build, it is not possible for the scientist
to keep up with progress. It is a deep
knowledge of how things work that al-
lows a mechanic to fix a new kind of car,
or lets a machinist make a part for a
machine he has never seen before. A
comprehension of the basics, coupled
with experience, creates a level of un-
derstanding that approaches second
nature.

A college should not attempt to
teach the state of the art in all subjects.
To do so would be a disservice to its
students, if the basics were to be short-
changed in the process. Colleges are,
however, actually businesses, and sub-
ject to market pressures. Sometimes a
college, in an attempt to increase en-
rollment, will short-circuit the liberal
arts to teach a more specialized curricu-
lum. Such courses are often touted as
being more “relevant.” And generally,
graduates of such schools do very well
after commencement. Many employers
prefer hiring graduates who need little
additional training. The negative effects
of a narrower specialized education
may manifest themselves only later in
such scientists’ career development.

Vocational advancement often re-
quires job changes. A scientist may find
out several years after graduation that
engineering jobs provide more oppor-



tunity. An engineer may find he wants
to move into program management, or
start his own company. The problems
that a scientist must solve are very dif-
ferent from those faced by a busi-
nessman. A broad-based liberal arts
education can provide the background
to allow such growth.

Modern tools collect
information faster than
scientists can absorb or
explain it.

Since graduating from Ursinus, | have
had the opportunity to meet and work
with graduates of many other colleges
and universities. At first | envied some

of their prestigious schools and exotic
course options. Only later, did | realize
that these graduates had not had upper
level courses with five to 10 students,
as we had at Ursinus, but with 50 stu-
dents. Most of them had had contact
with their professors only a few times a
semester, compared to the daily con-
tact we had with ours at Ursinus

The closeness of the faculty and stu-
dents assured that we received the indi-
vidual attention missing at so many
other schools. When | made a mistake
on a physics test, it was Dr. [Martha]
Takats or Dr. |[Evan| Snyder who applied
the red ink. When [ tried to bluff my
way through a calculus problem Ms
[Blanche| Schultz or Mr. [Richard| Bre-

Miller were quick to point out the error
of my ways. This is the kind of personal
contact which gives students an added
incentive to learn.

Learning the “state-of-the-
art,” without first learning the
basics, is a poor investment of
time and energy. Next week,
the state of the art will move
on.

In science or in any field, one must
know the basics before moving on. Ur-
sinus has a history of teaching these
basics and teaching them well. No mat-
ter how complicated the future might
become, a student will always need to

start at the beginning. As long as Ur-
sinus continues to stress the basics,
there will be a place for the College in
this future.

Dr. Mauger was graduated from Ursinus in
1976 with a B.S. in physics. He later received his
Master's and Ph.D. from New Mexico State Univer-
sity. He is a senior systems engineer for Space Com-
munications Company, working at the Air Force's
Consolidated Space Operations Center in Colorado
Springs, Colo. Previously, he studied cosmic radia-
tion under a National Academy of Sciences grant,
and worked as a system engineer on NASA's Track-
ing Data Relay Satellite System. His work forces
him to move often; he describes himself as “a high-
tech gypsy.”

let Propulsion Laboratory Photo
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Most Wanted:
Insatiable
Curiosity

By Dr. Carol K. Haas, ‘70

Streaks in carpet samples, finish roll
deposits, high temperature fluorination
catalysts, sulfur compounds in coal,
multi-metal clusters and strained ring
organosilanes—none of these topics
ever found its way into my organic or
physical chemistry classes while | was
at Ursinus. Neither did resource alloca-
tion plans, performance reviews, career
development discussions, staff reviews,
or capital expenditure budgets. Yet
each in its own time, (and often many
at the same time) has been the focus of
my attention during the 16 years since |
left Ursinus.

| spent four years of graduate school
focusing exclusively on learning and
"doing” science at the frontiers of
organometalic chemistry. At Du Pont, I
have spent several years in widely diver-
gent research areas as a research scien-
tist, followed by 12 years with even
more widely diverse research interests.
Increasingly, my emphasis as a tech-
nical supervisor has had to be on the
supervision and development of
people.

It is the reality of the work world that
assignments change and employees are
asked to perform tasks for which they
were not formally prepared. So how
should an undergraduate institution
prepare its graduates for such a wide
range of work assignments?

The successful scientist in the indus-
trial world is one who is unafraid to
tackle problems in fields in which he or
she has had no formal training. Many,
perhaps even most, of the key industrial
research areas have no formal counter-
parts in the typical science curriculum.
Textile sciences, high temperature/
pressure chemistry, heterogeneous cat-
alysis, fluorine and silicone chemistries
are all fields which provide jobs for
thousands of chemists. Yet rarely do

these topics appear in a college
curriculum.

Does that mean we are failures in the
way we approach science education?
Not necessarily. In fact, if we try to edu-
cate student scientists only in those
areas of knowledge which employ sci-
entists, we will surely fail. In the 40-year
career of the typical scientist, the prime
research areas change several times.

The successful scientist in the in-
dustrial world is one who is un-
afraid to tackle problems in fields in
which he or she has had no formal
training. Many, perhaps even
most, of the key industrial research
areas have no formal counterparts
in the typical science curriculum.

For example, 40 years ago, the synthetic
fibers industry was in its infancy, with
the world'’s first nylon plant not yet 10
years old, and high-performance mate-
rials like Teflon® fluoropolymers were
not yet discovered. The computer tools
| use at my desk daily were not yet on
the drawing board during my time at
Ursinus. So trying to anticipate the
fields that will employ scientists is a
hopeless task, and not a rational ap-
proach to education. Instead, we need
to teach those areas that help a person
learn how to be a scientist, and depend
on the individual’'s own initiative to
help him or her tackle specific fields of
research in the future.

What sorts of information and skills
help students learn to be scientists?

Students first need to learn the basic
vocabulary of their chosen fields. As
painful as the process can be, a chemist
simply cannot function without a work-
ing knowledge of organic nomen-
clature, the periodic table, trends in

physical properties with changes in
structure, and the basics of ther-
modynamics. Beyond that, one of the
most valuable experiences any scien-
tist-to-be can have is practice in defin-
ing, analyzing and solving problems in
science.

It is awe-inspiring to watch the way
an experienced industrial scientist
tackles a new assignment. Typical prob-
lems are presented to such a researcher
in everyday, not-very-scientific terms.
Such requests as "we want fewer depos-
its on a reactor's wall,” or "we want a
fabric that feels softer,” must be ana-
lyzed and translated by the scientist
into lists of physical properties to be
studied and evaluated. He or she must
learn what is critical to the desired out-
come, quickly consume and under-
stand background literature, formulate
a test program and timetable which will
answer the key technical questions and
allow an optimum approach to be de-
fined within the constraints of time and
money that exist. If a solution cannot
be found meeting those constraints, he
or she can tell us why, and what it
would take to overcome the obstacles.

Such a scientist possesses a sense of
timeliness: he or she can tell us
whether this problem is worth spend-
ing three years or two weeks to solve.
Knowing when to stop working on a
problem is often harder than deciding
which problems to work on.

A scientist has not solved a problem
if he does not communicate its solu-
tion effectively. It is not sufficient to
come up with a good solution if you
cannot convince the rest of the organi-
zation to adopt that solution. We in
management spend much more of our
time communicating, than we do in de-
fining and solving problems. Persons in
direct research write reports and pro-



posals or make oral reports almost
every day.

Do we teach these attributes well?
Most scientists are well-grounded in
using the literature, in defining and
testing hypotheses, and in carefully re-
cording and analyzing data. What we

In the area of communications, lib-
eral arts graduates generally have
an advantage over their peers from
other types of schools. Oral and
written communications skills are
the ones most frequently cited as
needing improvement in our perfor-
mance evaluations.

haven't learned to teach well is the abil-
ity to relate practical problems to fun-
damental physical properties which can
be measured and used to design op-
timum solutions. In the area of commu-
nications, liberal arts graduates gener-
ally have an advantage over their peers
from other types of schools. (Oral and
written communications skills are the
ones most frequently cited as needing
improvement in our performance eval-
uations and individual development
plans at Du Pont.)

Writing and speaking skills may be
the most critical ones brought to a ca-
reer in science from a liberal arts edu-
cation, but they are not the only useful
ones. A working knowledge of econom-
ics, political science, business, psychol-
ogy, ethics, foreign languages and
cultures, environmental issues and la-
bor law can come in handy during a
typical work day. Again, if | examine my
recommendations for formal continu-
ing education and professional devel-
opment to those | evaluate, at least
two-thirds concern the liberal arts.
Those we hire tend to arrive with finely-

honed scientific skills needed to do the
job; but the key to their future success
is the development of a broader per-
spective of what we are trying to accom-
plish beyond the laboratory.

So what does a successful industrial
scientist need from-an undergraduate
education? In summary, | suggest the
following are essential:

—A solid grounding in the basics of
the chosen scientific field, hopefully
closely related to the first job
assignment;

—A well-developed laboratory tech-
nique in a chosen field, and familiarity
with instrumentation in that field;

—Problem solving skills;

—Data analysis skills, including a
passion for accuracy and honesty in re-
porting data;

—A friendly working "relationship”
with computers;

—Communications skills and no fear
of public speaking;

—Broad exposure and working
knowledge in a variety of classical lib-
eral arts areas,

A successful scientist needs, above
all else, an insatiable curiosity to
learn new things, both in scientific
and in other fields.

But above all else, the successful sci-
entist needs an insatiable curiosity to
learn new things, both in scientific and
in other fields.

Dr. Haas is supervisor of research and development
in the textile fibers department of Du Pont's Carpet
Fibers and Fiberfill Division, Seaford, Del. She holds
a Ph.D. from M.IT., and is president of the Ursinus
College Alumni Association

Rick Miller
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Real Research:
Practical Or
Esotericé

By Dr. Calvin Moyer, '63

SR

A little over 25 years ago, | enrolled in
the Ursinus physics program, because |
intended to become a scientist. It is a
testament to the clarity of my vision
that on the first day of classes, |
changed my major to chemistry out of
respect for my high school chemistry
teacher, to whom [ had a deep emo-
tional tie. Nine years later, [ finished my
graduate studies, and started work as a
Ph.D. organic chemist

To this day, | have not done any
“real” chemistry at Du Pont, where |
have been employed since graduation.
After two years each of engineering
work in research, customer support
work in the plant technical services
area, and customer development in
end-use-research, [ took a 10-month re-
cruiting assignment with the corporate
employee relations department. That
appointment has continued over the
last 12 years to the present with a string
of assignments in the personnel field. It
is from this perspective that I look at
the "growing” of scientists.

What should be the vision of
excellence in a scientist? The
exoteric path which leads to new
products; or the esoteric path
which leads to the pinnacle of
discovery? True success requires
both. Without this blend there is a
lack of true depth in what a
scientist becomes.

So-called “scientists” today are fun-
damentally of two types. There are the
“technicians,” who have honed their
ability through training to become
creators of state-of-the-art products.
They are as up-to-the-minute as the
things they produce, both in data defi-
nition and problem solving. In contrast

there are the "true scientists,” the pure
researchers, who have developed the
capability to transform given data in
front of them into that which serves the
larger community. Both types of scien-
tists are real. Both are needed. But they
march to different tunes. The first is a
pursuer of new states, someone who
can surmount all obstacles to create
the desired results. The second is a
commander of processes which change
both individuals and the world around
them

What then should be the vision of
success, the vision of excellence in a
scientist? The exoteric path of sub-
stance, media, energy and conditions
which leads to new products; or the al-
chemist’s esoteric path of earth, air, fire
and water, which leads to the pinnacle
of discovery and knowledge? True suc-
cess requires both. It comes from a
blend of intellectual capacity in science
and philosophy, and emotional capac-
ity in art and religion. Without this
blend there is a lack of true depth in
what a scientist becomes.

How then do we "grow” such scien-
tists? The view of the teacher should be
no different from that of the student. It
is a matter of maximizing potential, not
just in acquiring knowledge, but in de-
veloping the means to understanding.
The uniqueness of the scientist grows
as he or she grows in the ability to over-
come limits and boundaries, in compe-
tence, in mastery of the surrounding
world, and in service to purposes be-
yond self

Ursinus has had for some time all of
the necessary conditions for the nur-
ture of outstanding scientists. The suc-
cess of the process has been more evi-
dent than the process itself. Each of us
has carried away a piece of that process.
The extent to which each of us, or

The extent to which each of us, or
Ursinus, is successful, is
dependent on our awareness of
and continuation in, the growth
process.

Ursinus, is successful, is dependent on
our awareness of and continuation in,
that growth process.

Dr. Calvin Moyer has worked for Du Pont for
the last 18 years, and is currently an admin-
istrative and planning assistant in that firm's
polymer products department. For the last 12
years, his work has consisted of personnel as-
signments. He holds an M.A. and a Ph.D.
from Harvard University in organic chemistry.
He and Urve Viitel Moyer, '62, were married in
1963



Flexibility Is
A Matter
Of Degree

By Urve Moyer, '62

Looking back on a career spent in
both business and traditional settings,
I'd like to share my thoughts on the
preparation Ursinus furnished me to
deal with these roles.

| have certainly found the skills I ac-
quired in college to be in fair demand,
and those skills have enabled me to
find work that has been both challeng-
ing and enjoyable. Because of my edu-
cational background, | was able to work
when | wanted to and stay home with
my family when my children were
young. | have to attribute that flexibility
to a solid background in a discipline
that couples a knowledge of basic facts
with a regimen of problem solving.

The positions | have held have drawn
more on my ability to learn and process
new information than on the utilization
of what I already knew. Sometimes |

I have to attribute that flexibility
to a solid background in a
discipline that couples a knowledge
of basic facts with a regimen of
problem solving.

ence majors had labs. We were lucky to
be able to attend some of the survey
courses in the arts. And | remember au-
diting even those because of schedul-
ing problems.

I really miss having had a beiter
arts education . .. | hope the new
generations take the opportunity
to strive for excellence outside their
formal disciplines—not for any
materialistic gain, but for the
sheer joy of it.

have even felt that a scientific educa-
tion is just an exercise designed to
demonstrate that students can absorb
what the business world might throw
their way. | think Ursinus prepared us
well by teaching us to think and ana-
lyze, and by not turning us into techni-
cians—a breed guaranteed to find to-
day's fast-moving technological ad-
vances frustrating

But I do feel that | missed something
at Ursinus as a science major who de-
liberately chose a liberal arts college:
the arts and humanities. These were
said to be available to us, but most of
the advanced courses in them were
scheduled in the afternoon when sci-

What we lacked was a system which
encouraged cross-matriculation. (The
same thing probably happened to arts
majors who had an interest in science.)
We didn't (or couldn't) take advantage
of all the people and knowledge so
readily available to us at that one time
in our lives. Instead, we comfortably fell
into separate arts and sciences aca-
demic mini-communities.

| really miss having had a better arts
education, since in leisure time, such
interests continue to be a major en-
deavor for me. | wish I did not have to
go to the books so often, and that more
facts just fell into place. I wish | had
spent more time talking with people
who had spent a large portion of their
time pursuing the arts.

| hope the new generations coming
through Ursinus take the opportunity
to strive for excellence outside their for-
mal disciplines—not for any mate-
rialistic gain, but for the sheer joy of it

Mrs. Moyer earned her B.S. in chemistry
from Ursinus 1962, spent a year working for
Rohm and Haas, and two, for Arthur D. Little
before earning an M.S. in organic chemistry
from the University of Florida. She then spent
13 years at home rearing two children into
semi-adulthood. For the last five years she has
been with Du Pont, first in applied research in
the manufacture of Mylar, a polyester film, and
currently as quality coordinator at the Viton
and Hytrel plant site.
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Liberal Arts
Education
Prepares

Minds

By Willis G. Frick, '69

When [ left Ursinus to attend gradu-
ate school, I had every intention of pur-
suing a career in chemistry, my major.
However, after only one year at Princeton,
the Vietnam War caused a major
change in my career plans. First in the
Navy and for the last 11 years for the
Southern California Edison Company, I
have worked as a nuclear engineer, not
a chemist. Consequently, | have not
used most of what | learned about
chemistry at Ursinus.

Do [ think that my time at Ursinus
was wasted? In hindsight should I have
attended a different college and ma-
jored in nuclear engineering? No! Ur-
sinus taught me how to learn; how to
think logically; how to approach and
solve complicated technical problems;
and how to apply the scientific method
to the problems I face. My liberal edu-
cation at Ursinus taught me how to
make ethical decisions and to under-
stand the consequences of my actions.

Ursinus taught me how to learn;
how to think logically . .. how to

apply the scientific method to the
problems 1 face.

In my 15 years as a nuclear engineer
there have only been a handful of times
when [ could not complete an assign-
ment because | did not have the neces-
sary specific technical background. The
learning and thinking skills I acquired
at Ursinus, and the intensive self-study
have provided me with the required
knowledge of my technical specialty
Further, few problems are solved by
technical considerations alone. Many
of my assignments involve understand-
ing complex interactions between sev-
eral technical areas. Finding and stating
the problem is often as difficult as the
solution. Time is always a constraint, as

each hour of delay in returning a nu-
clear generating unit to service costs
our customers $50,000 or more. My
freshman year in CMP (Chemistry-
Math-Physics) forced me to solve com-
plex interrelated technical problems
quickly! There was never enough time
to study all of the interactions between
the chemistry, physics and math, which
were the essence of CMP.

I must specifically consider the
impact of what 1 do on the public
health and safety. For persons in
the nuclear power business, these
are not idle or hypothetical
questions.

Later I had the chance to apply the
logical thought process to problems
without textbook solutions, that is, to
do research. At graduate school I real-
ized one of the most important things I
had learned at Ursinus was how to ap-
proach a scientific problem. The logical
gathering of pieces of information, their
correlation and the development of an
experimental plan to extend the avail-
able knowledge were among my most
important lessons.

In addition to the questions of busi-
ness ethics found in any organization, |
must specifically consider the impact of
what | do on the public health and
safety. For persons in the nuclear power
business these are not idle or hypo-
thetical questions. Specific, judgmental
decisions which affect public health
and safety must frequently be made.
They are not easy or simple decisions.
They often include complicated tech-
nical arguments. They have significant
impact on the operation of the plant
and involve substantial monetary im-
pact on my company.

Am | helped by specific courses I
took at Ursinus? Did | even take logic
and ethics? No. | took neither logic or

I took neither logic nor ethics . ..
but 1 did learn how to make these
decisions at Ursinus.

ethics and | do not remember taking
any course whose description or objec-
tive included "making ethical deci-
sions.” But | did learn how to make
these decisions at Ursinus. Ethical de-
cisions require you to understand the
implications of your acts on your fellow
workers, your company and society as a
whole. My liberal education at Ursinus
laid the foundation for my understand-
ing of the structure of our society and
its history, and it assists me in under-
standing the implications of my ac-
tions. It was much more than the
courses | took at Ursinus which pro-
vided me with this basis. The example
set by the professors, the structure of
life at Ursinus and the structure of the
institution itself were also important
factors.

I learned to be a scientist at
Ursinus.

The education of a scientist is more
than rows of courses with columns of
facts. The scientist must know how to
think and how to learn. He must under-
stand his place in society and life. |
learned to be a scientist at Ursinus.

Mr. Frick is supervisor of planning for the Southern
California Edison Company's San Onofre Nuclear
Generating Station in San Clemente. After gradu-
ating from Ursinus in 1969, he did graduate work
in chemistry at Princeton University



The Way
To Encourage
Young Scientists

By Debra Kamens
Director of Communications

Every year for five days in March,
Helfferich Hall is transformed from bas-
ketball courts into a melange of scien-
tific apparatus. High school students
from all over Montgomery County cart
in display boards and brown boxes
filled with the evidence of their past
months’ hard labor.

A din of voices and activity rever-
berates through the hall as approx-
imately 450 students construct their ex-
hibits for the annual Montgomery
County Science Research Competition.
The competition, which celebrates its
30th year'in 1987, has been held at
Ursinus since its inception. It is co-
sponsored by Montgomery County
business and industry, the Montgomery
County Science Teachers Association,
the county Intermediate Unit, and
Ursinus.

"Clearly the College, with its excel-
lent science reputation, has nurtured
interest in science for a very long time,”
says President Richard P. Richter. "To
continue to provide leadership in this
area that we've come to be known for,
we believe it's important to support the
competition.”

The science competition offers an
opportunity for high school students to
develop creative scientific projects, to
exchange ideas and scientific data, and
allows students to view work done by
others with similar interests. The proj-
ects are the result of much time, effort,
substantial research and thought. Stu-
dents may seek experts in the field to
serve as mentors—to get ideas and ad-
vice. In developing their projects,
Montgomery County students have had
the opportunity to work in a number of
laboratory settings in the Philadelphia
area, among them the Fox Chase Can-
cer Center, Wistar Institute, Graduate
Hospital, the Academy of Natural Sci-

ence, and Morris Arboretum.

Why is it important for high school
students to be involved in scientific
research?

Bob Stamper, a biology teacher at
Cheltenham High School, has been in-
volved with the competition for about
20 years, serving as director for the last
six years. A Pennsylvania NASA Teacher
in Space semi-finalist, Mr. Stamper is
proud of the students he sends to the
competition—many of whom leave
with top awards.

"We like students to begin as soon as
possible because the opinions and
ideas that students gain about science,
about technology, about life in general,
fairly well develop in middle school
years,” he says. "If they get a good feel-
ing in middle school years about what
the scientific process really is and what
it means, that will make them better citi-
zens for the future.”

Ronald Hess, professor of chemistry
at Ursinus, has been associated with
the competition for 18 years. He serves
as the College’s representative to the
competition as well as a judge. Among
other responsibilities, he recruits ap-
proximately 15 students—many who
assist on a volunteer basis—from the
Ursinus campus, who help set up and
direct the high school competitors.

"Clearly an early involvement in sci-
ence is likely to give the student a good
feeling about the subject,” says Dr.
Hess. "And if the student has a natural
fascination for scientific things, clearly
he'll start thinking in those terms.”

Although a college professor, he is a
strong supporter of the high school
level event.

“I'm a sports-oriented person and
I've always been that way,” notes Dr.
Hess, who is an active coach of his
son's Little League and religiously

watches all of his games. "But | do feel
there’s too much recognition given to
the athlete and not enough to the
scholar. The science competition is one
of those few occasions where schol-
arship can be rewarded in the public
eye.”

Dr. Hess volunteers his time to the
competition for a number of reasons.
"I've always been a strong advocate of
this College because I believe in it—
education in general—but specifically,
Ursinus College. And of course, | would
like to think that some of these good
students who come to the science com-
petition would be impressed with this
institution—by what they see here on
campus, by what we talk to them
about—so that they might like to apply
to the College.”

But there is a larger reason for sup-
porting the competition. According to
the American Council on Education’s
recent report entitled Towards a National
Policy for Undergraduate Science Education,
the actual number of college freshmen
indicating an interest in science has
dropped by 33 percent from 1975 to
1984.

"l agree that there is a national
crisis,” comments Mr. Stamper. “When
you see a situation where Japan pro-
duces 1,000 scientists and tech-
nologists for each lawyer and we pro-
duce 1,000 lawyers for each scientist or
technologist, there’s no doubt that
something is wrong. One of the reasons
might be that there's a general percep-
tion on the part of kids that science is
more difficult than other types of work
that can be done.

"And of course the biggest crisis is
going to be in science education. In
about 5-7 years, the expectation is that
at least half of present science and
math teachers will retire. And there’s
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| (Continued from S23)
nobody to replace them.”

The solution, although certainly a
complex one, might be to begin by
making science education more rele-
vant, more interesting, more exciting.

Dr. Hess agrees, "There has to be a
proper environment at all levels—mid-
dle school, high school and college. |
think one of the problems with scien-
tific education is that too many times
in the classroom, teachers themselves
do not show the enthusiasm or excite-
ment that they should for the work
they're in.”

Students participating in the
Montgomery County Science Competi-
tion learn the value of initiative, get a
strong sense of independence, and un-
derstand the necessity of perseverance,
according to Dr. Hess. But they also get
a sense of excitement and involvement
that they might not otherwise
experience.

"I think that talking with the students
is more exciting than the exhibits,” says
Dr. Hess. "I guess one of the greatest
satisfactions | get as a teacher is when |
have a student come in to see me
about a subject he or she doesn't un-
derstand and by some example that I
can give, or something that I can say,
you see the eyes light up—'Ah! I've got
it!" And I think that one gets that same
kind of satisfaction when you go and
talk to the students at the competition.
There's a great deal of satisfaction that
comes out of seeing a student’'s eyes
light up when he or she is talking about
the experiment. That's really the fun—
that's the most important part.”

Science and the Liberal Arts
June 1986
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