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Advice To Graduate Students 

As I look back on my 38 years of teaching at Stanford, it is easy enough to think 
of all the good advice that I should have given but did nol give to various graduatc 
students over the years. (Of course, I can also think of all those to whom I gave 
absolutely sound advice but who did not pay one bit of attention!) But there is onc 
important global change in intellectual life since I began teaching at Stanford in 1950 
that I want to remark on. The sciences at that time were still pretty much living on the 
theoretical developments that preceded World War II. Physics, for example, v,:a~ 
dominated by classical quantum mechanics, psychology by behaviorism, and economics 
by Keynesian and classical conceptions of market economies. 

As we begin to get dose to the end of the twentieth century the changes that have 
taken place are revolutionary in the history of science. A fair estimate is that about 
ninety percent of all scientists who ever lived are still alive. Another estimatc is that 
the body of scientific publications since the end of World War II is greater than all 
scientific publications and writings in the preceding 3,000 years--to take the date lar 
enough hack to include Babylonian mathematics and astronomy. 

I am not trying to make a point about the expansion of philosophy, which ha~ al"" 
taken place, but am concentrating on the dramatic expansion of science, the 1110:-.1 

important intellectual change in the twentieth century. Historically, philosophers have 
considered it a responsibility and one of their central intellect ual tasks to understand 
the science of their time and to explore its foundations. This has nol been true of all 
great philosophers, but it was certainly true of Plato, Aristotle, Descartes. Leibniz and 
Kant 

So I am coming to my main point. My message is that onc of the importanllask~ 
for young philosophers is to understand some aspect of this overwhelming production 
of new scientific knowledge and to interpret it philosophically. It seems to me 
particularly important for young philosophers to grapple with the conceptual problems 
of the genuinely new aspects of post-World War II science that have not been properly 
digested. I am not suggesting, of course, that all young philosophers engage in this 
task, but I am perhaps the only onc of the past presidents passing out unasked-for 
advice who will concentrate on this important maUer. I urge young philosophers to 
learn something serious and detailed about a scientific discipline and then to go on to 
analyze that discipline from a philosophical standpoint. What will be gained will be 
important new skills of analysis and new ways of thinking, not just more knowledge. 
I want to mention, even if superficially, some examples. 
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Molecular bioloLn'. Without question, understanding genetic structure and genetic 
coding ranks among the most important scientific work in the twentieth century. We 
need more young philosophers helping us to think about the nature of this coding, its 
implications for our conceptual ideas about language, and how it changes our 
conception of the nature of living matter. 

COf;,tnilive science. I mention only two problems. Concern with perception has 
been a longstanding interest of philosophers, but recent developments in the 
psychological theory of perception and in our empirical understanding of the details 
have been so dramatic as to create a new ~cientific discipline. It is time to move from 
philosophical contemplation of abstract sense data to the details of how we develop the 
perceptual capabilities we actually have. That we are able to see objects as stalic, 
when the retina is subject to continual stochastic movement and a variable light signal 
is being transducted from the surface of the retina to the interior of the brain, is surely 
among the most complex phenomena in the universe. It is important not to be put off 
by the formidable character of the details, for the intricacies of the current 
developments arc bound to create a new philosophical vision of perception. 

More generally, there is an array of current work on the nature of the brain that 
could use informed philosophical criticism of the large gap between the hardware of 
neurons and the software they arc using to transmit and store information. 

Mixed markets. Perhaps the greatest change in political thought since the end of 
World War II is the collapse of pure socialism as a viable ideal. But pure theories of 
competitive markets have also been remarkably ineffective at providing an adequate 
basis for understanding the details of economic phenomena. From Washington to 
Beijing the emphasis is on the encouragement of markets, but our grasp of how 
economies work, as reflected in our ability to forecast or manage their behavior, is far 
from satisfactory. We should expect a regrouping of economic and political ideas in 
the next couple of decades. The intellectual heirs of John Stuart MiH should leap at 
the chance. 

Quantum chemistry. More than 50 years ago Dirac remarked that the 
development of quantum mechanics had made chemistry a branch of applied physics; 
yet starting from fundamental considerations, it is in fact impossible to compute the 
behavior of chemical phenomena. Chemists have become enormously skillful at 
making complex computations removed from the fundamentals of quantum mechanics. 
Philosophers with their compulsive bent toward foundationalism should find this an 
interesting kind of example to understand. 

Chaos. That deterministic physical systems can behave randomly, and that 
prediction of the behavior of even quite simple physical systems is impossible, arc 
genuinely new ideas that have emerged in the last couple of decades, under the general 
heading of chaos. The current widespread view is that the behavior of the weather is 
chaotic in nature, and consequently long-range forecasts of any accuracy are in 
principle impossible. The ancient astronomers thought the motions of the planets were 
regular and eternal. The latest view is that one of the planets, Pluto, actually has a 
chaotic pattern of motion. 

These examples, necessarily parochial in some respects, are only meant to give u 
glimpse of the endless possibilities lying about as grist for young philosophers' mills. 
To those who are attracted to and want to take on at least as part of their 
philosophical work the analysis and interpretation of some particular scientific 
discipline, I urge you to get beyond generalities and banalities by intensive study while 
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you are still a graduate student in philosophy, even if such a program might mean 
spending an extra year as a student. In my experience it is difficult for philosophers 
to reach a serious level of understanding of a particular scientific discipline if they 
begin the study only after they are already out of graduate school and fully engaged 
professionally. 
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