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1.
The concept of normal science is part of a four-fold distinction Kuhn introduced: immature science, normal science, science in crisis, and scientific revolutions.  David Bloor has argued that, even though comparatively little attention is given to it in The Structure of Scientific Revolutions, the concept of normal science is the most important idea put forward in the book.  By contrast, various followers of Popper have argued that there is no such thing as normal science -- or at least there ought not to be.  Is there such a thing as normal science?  Of what importance, if any, is the distinction between normal science and extraordinary science to the philosophy of science?  Of what importance is it to historians of science?

2.
"The best kinds of evidence for the reality of a postulated or inferred entity is that we can begin to measure it or otherwise understand its causal powers.  The best evi​dence, in turn, that we have this kind of understanding is that we can set out, from scratch, to build machines that will work fairly reliably, taking advantage of this or that causal nexus.  Hence, engineering, not theorizing, is the best proof of scientific realism about entities."  To what extent does this proposal of Ian Hacking's end the dispute between realism and instrumentalism?

3.
One often speaks of the laws of physics, but less often of the laws of geology or physiology.  What role do laws play in the so-called "special" sciences?  Are the generalizations called laws of economics or psychology the same sort of thing as the laws of physics?

4.
In defending his theory of gravity against complaints about its presupposing action at a distance, Newton remarked "It is enough that gravity really exists and acts according to the laws that we have set forth."  In an at least similar spirit two Nobel Prize winners of the twentieth century have used their Nobel Lectures to argue that their work, combined with that of others, established the reality of something that had been contentious -- atoms in the case of Jean Perrin in 1926 and genes in the case of Thomas Hunt Morgan in 1933.  What precisely are these scientists trying to say when they make these claims about something being real, and what does critical philosophical analysis of them tell us?

5.
Carl Hempel once remarked, "The establishment of a general theory of confirmation may well be regarded as one of the most urgent desiderata of the present methodology of empirical science.  Indeed, it seems that a precise analysis of the concept of confir​​ma​tion is a necessary condition for an adequate solution of various fundamental prob​lems concerning the logical structure of scientific procedure."  What is the task of a theory of confirma​tion, and why is it important?  Explain why the general approach that ought to be taken to this task is still very much a matter of dispute, in the process sketching at least two of the widely adopted general approaches and indi​ca​ting how they fall short. 

6.
"Reductionism" is a pejorative term often applied by self-styled "holists" and "anti-reductionists" to various schools of scientific thought; yet, the "reduction" of cellular biology to chemistry, or chemistry to physics, is at the same time held up as a triumph of modern science. Describe varieties of reductionism, and evaluate some of the main arguments for and against reductionism.

7.
"No doubt the physicist has the right to choose between these [alternative, comparably accurate] laws, and generally he will choose; but the motives which will guide his choice will not be of the same kind or be imposed with the same imperious necessity as those which compel him to prefer truth to error.... Thus, every physical law is an approximate law.  Consequently, it cannot be, for the strict logician, either true or false; any other law representing the same experiments with the same approximation may lay as just a claim as the first to the title of a true law or, to speak more precisely, of an acceptable law." (Duhem, The Aim and Structure of Physical Theory, p. 171)  Is talk of truth nothing more than a source of confusion in science and the philosophy of science?  If so, then what should the response be to those who claim that abandoning talk of truth is to sacrifice the epistemic authority of science.  If not, then what should the response be to the so-called Quine-Duhem thesis?

8.
One might say that colors have been explained, but ghosts have been explained away.  Aristotle considered telos ("final cause") or purpose as one of the four fundamental aitia or causes.  Darwin's theory of evolution by natural selection is often said to provide a reduction of the apparent purpose in nature to purposeless mechanism.  Is this explanation like the explanation of color or ghosts?  Has Darwin shown that there is no purpose, or has he shown how to explain real purpose?

9.
What does it mean to say that some term in science designates a quantity, what is required of any procedure for it to be a measure of such a quantity, and how can measurement provide evidence bearing on whether the quantity is something more than a mere artifact of our creation and the measure is accurate?  Illustrate your answer with temperature or time, or any other comparable quantity from whatever science you wish.

10.
Over the last few decades increasing effort has been put into computer simulations and experiments not only in such fields as "artificial life" and "artificial intelligence," but also in areas of research in physical science into which theory has not penetrated very far, such as global warming and the immediate aftermath of the "Big Bang."  Stephen Wolfram has gone so far in A New Kind of Science to suggest that computer simulations and experiments will likely end the need for theories, in the classical sense, in future science.  What exactly are computer simulations and experiments?  In what respects are they, and are they not, replacements for theoretical investigations?

11.
Atomic theory, quantum theory, Einstein's theory of general relativity, Maxwell's theory of electromagnetism, the "big bang" theory, and elasticity theory are just a handful of the logical structures which are called "theories".  What exactly is a scientific theory?

12.
In one of his last public pronouncements, Thomas Kuhn remarked, "If the notion of truth has a role to play in scientific development, which I shall elsewhere argue that it does, then truth cannot be anything like correspondence to reality.  I am not suggesting, let me emphasize, that there is a reality which science fails to get at.  My point is rather that no sense can be made of the notion of reality as it has ordinarily functioned in philosophy of science."  If you agree with Kuhn about the two notions he singles out, then explain the role that the notion of truth nevertheless plays in scientific development.  If you disagree, then explain what sense can be made of the notion of reality as it has ordinarily functioned in the philosophy of science.

