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First and foremost, I want to congratulate the new members of Phi Beta Kappa. I have 
always considered my election to Phi Beta Kappa my junior year at Rice University to be 
one of the greatest honors of my life.  

Second, I want to thank Phi Beta for inviting me to give this year’s oration. As I enter 
retirement, this is a special treat.  

Over the years, one my favorite soap boxes has been the relationship of the sciences to 
the liberal arts, and I thought I would hop on it one more time.  No one is surprised when 
someone like me or Phyllis Leber, your president, says that the sciences are an important, 
and integral, part of the liberal arts. However when you look at how students vote with 
their feet it is not obvious everyone agrees. (I never exactly turned students away from 
my courses on quantum physics.) 

The problem is often highlighted for me, and, I am sure, for many of my science 
colleagues, in certain social situations.  In cocktail party conversations I seem to do fine 
with people I have just met until it comes to answering the question, "And what do you 
do for a living?" If the person asking has had enough to drink, then I mumble the word 
"physicist" so it will sound like "physician" or "philanthropist" or even "shepherd".  This 
usually led to a pretty interesting conversation. 

However, it is when the person asking is sober that I often got into difficulty.  I have 
found that, when I say" I'm a physicist", one of two things is likely to happen: either I 
suddenly become invisible and the person starts talking to someone behind me, or I get a 
response like," Oh!  That's wonderful!  I've been looking for someone who knows the real 
story on Iran’s nuclear program." or " Will the bright comet I have been reading about 
really bring doom to civilization on earth?" 

I should remark parenthetically that this is just a special case of what happens to many 
academics. If you are an English or drama professor, you are asked," Tell me, who really 
wrote those plays attributed to Shakespeare?" or if you are a history professor, it might 
be,  "Did he or didn't he chop down that cherry tree?" However, I think that in the case of 
questions often asked of scientists in these situations, the potential for mischief is higher 
than in other cases. 

The point is that my training as a physicist does not mean that my answers to all 
questions involving scientific matters have any absolute validity. 

Let's take the comet question for example.  As a problem in physics, that's an easy one.  I 
can state unequivocally that the physical effects of comets on the earth are miniscule, 
unless, of course, they actually collide with the earth, as apparently happened 65 million 
years ago and, indeed, a comet brought doom to the dinosaurs.  However, even if the 
comet misses us, I cannot guarantee that someone will not write a book predicting doom 
from the comet, which is read by many people, who then sell all their stocks and bonds in 
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preparation for the end, thus causing an economic panic and the collapse of the world 
financial system. 

Liberally educated people should be able to keep scientists from becoming invisible at 
cocktail parties and they should be able to ask them questions that indicate an 
understanding of what science is and what it is not!  I am as annoyed by creosote in my 
chimney as anyone else, but a physicist is absolutely the last person I would ask for a 
solution to that problem.  I would go to a reputable old Vermonter! 

Why do the sciences seem to be misfits in the liberal arts?  The roots of the problem lie in 
the 19th century, a time when the Copernican/Newtonian revolution became complete 
and discoveries in geology and biology offered portents of similar revolutions of more 
direct importance to humanity's self image.  Before that time natural philosophy and 
natural theology were partners in developing a complete understanding of the physical 
universe and shared a liberal tradition.  They provided complementary views on the same 
physical evidence and even the methodologies of the two were similar.  This changed 
with the emergence of the so-called scientific method, which, when applied to the 
growing wealth of natural and experimental observations challenged the primary tenet of 
natural theology, namely that the being and attributes of God, including the moral 
imperatives, could be ascertained by careful study of the natural world.  

Over time this evolved into what C. P Snow characterized over 45 years ago as the "two 
cultures" phenomenon, that is separation of the scientific perspective from other human 
perspectives. This phenomenon is based, to a great extent, on two situations.  First, 
technology, the face of scientific endeavor most often visible to the non-scientist, is a 
rather opaque window between science and society.  Modern society often confuses 
technology, an awe inspiring force for both good and evil, with science, an intellectual 
activity with an undeniable liberal tradition. 

Secondly, the language of science differs from that of everyday life, not only in 
vocabulary, but also in actual form.  It includes the mathematics and computer programs 
used by many scientific disciplines, the Feynman diagrams of theoretical physics, the 
special symbols of organic chemistry and molecular biology, and the graphical displays 
such as Herzsprung-Russell diagrams of astronomy.  How can a person who does not 
speak the language appreciate the structure and beauty of the ideas? 

To attack the problem of the role of the sciences in the liberal arts we must begin with the 
question - what is the goal of a liberal arts education?  My answer to that question is the 
following: the goal of a liberal arts education is to enhance the ability of a person to 
analyze and to deal with complex situations in a sensitive and humane way.  I believe that 
this answer is not at all at odds with what my colleagues in the humanities would say.  
Students admitted to Franklin & Marshall are assumed to have the potential for rational 
analysis and responsible action; while they are here they must gain the tools and the 
confidence necessary to realize that potential. 

Another important question is - what should a liberally educated person know about 
science? Should such a person memorize the basic laws of science and be able to quote 
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them verse and scripture?  This is the premise of many introductory science courses, 
making them a bit like trying to drink from a fire hose.  But I think this is the wrong 
approach!  Just as Shakespeare may be precisely quoted with little understanding or 
appreciation of his place in the liberal tradition, so may Einstein or Newton.  The 
liberally educated person should be aware of the great ideas of science, including its 
methods and discoveries, and the importance of those ideas to humanity's image of itself. 

Let me give you some examples.  A fundamental issue since before the time of Ptolemy 
has been man's place in the universe.  Ptolemy put us at the center of the universe.  As 
astronomy progressed through Copernicus, Galileo, Newton, Einstein and Hawking to 
become modern astrophysics, humanity's self image, its view of its own importance, has 
changed enormously.  

In physics the study of matter and energy has always played a key role.  Newton, 
Maxwell and others developed precise descriptions of matter and energy as separate 
entities; Einstein showed us they are one and the same.  The consequences of Einstein's 
discovery have changed the world in wonderful and grave ways.  The liberally educated 
person must understand the roots of those consequences and be prepared to deal with 
them.  Nuclear weapons were as inevitable as Das Kapital and we must cope with the 
legacy of both. 

Examples in other areas abound.  In geology we have the concept of deep time and the 
enormous age of the earth and modern plate tectonics; in biology we have the 
development of genetics from Mendel's peas to DNA and the theory of evolution by 
natural selection.  Far too few college students study even one of these ideas from the 
liberal arts perspective.  That must change if a liberal education is to have its deepest 
possible meaning. 

For example, students should know that current debate over teaching intelligent design in 
science class has a long historical and cultural context that can be traced back to the 16th 
century when Copernicus and Galileo challenged established belief that the earth was the 
center of the universe. (We now know, of course, that Rush Limbaugh is at the center of 
the universe.) They should know that similar debates occurred when Charles Lyell 
introduced the notion that the earth was much older than the Biblical record would have it 
and when Lyell’s friend Charles Darwin proposed evolution by natural selection and the 
evolution of the human species, in particular.  

In my view, intelligent design is just a modernization of Natural Theology. As such, I 
have no objection to it being taught in religion courses, sociology courses or any courses 
that deal with cultural phenomena. However, it is not science and representing it as such 
ignores all the progress we have made in understanding the physical and the human world 
in the past 200 years or more. That understanding has not only produced most of the 
conveniences that distinguish modern living from that of our ancestors, but also, in the 
very area where creationists and intelligent design proponents wish to put blinders on us, 
i.e. the life sciences, it has produced the miracles of modern medicine that are saving and 
lengthening lives. 
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I am very encouraged by what I see happening at F&M as regards the teaching of science 
in the liberal arts context. For the past 8 years the College has required students to take a 
Foundations course that deals with fundamental questions about the nature and the 
methods of scientific inquiry. Recently, in response to changes in the Foundations 
requirement, the faculty approved a new set of courses called Natural Science in 
Perspective (NSP) that many students, especially those who are not majoring in science, 
will take. NSP courses must treat not only the principles, methods and discoveries of 
science, but also the relationship of science to social, economic and policy issues. I hope 
in the near future the College will be able to require that all students take such a course to 
graduate. 

Faculty members in Biology, Government and Economics have been developing courses 
in health policy, which will enable students to create joint majors with a health policy 
emphasis.  

The Bonchek Institute for Science and Reason in a Liberal Democracy sponsors debates, 
speakers and symposia that emphasize the importance of scientific methods and rational 
inquiry in the solution of social, economic and political problems. Next fall there will be 
a Bonchek symposium on the teaching of science in the schools that will bring a broad 
range of teachers, community members, academics, politicians and others together to 
discuss how to protect the science classroom from religious and political interference. 

I could continue, but let me end by saying that, with all this going on, I am comfortable 
that today’s inductees into Phi Beta Kappa have had ample opportunity to encounter 
science in the liberal arts context and that future generations of Franklin & Marshall 
graduates will have even more such opportunities. The important thing is that F&M 
graduates, present and future translate those opportunities into responsible thought and 
action. Thank you. 
 


