Question Pool for MA Examination in Philosophy of Science, May 2011

1. Duhem provides a classic statement of a widely held thesis of holism in the philo​sophy of science: "hypotheses shall be chosen in such a manner that from them taken as a whole mathematical deduction may draw consequences representing with a suffi​​cient degree of approximation the totality of experimental laws."  What is to be said in favor of this thesis?  What is to be said against it?  Why is it important to the philosophy of science?

2. According to the "unity of science" thesis, the various spe​cial sciences can be reduced to more fundamental sciences, as biology has been reduced to chemistry and chem​istry to physics.  What does it mean to say that one science has been reduced to another?  Has biology been reduced to chemistry, or chemistry to physics?

3. "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?

4. The phrase 'experimentum crucis' -- literally "experiment of the cross" -- was introduced by Robert Hooke in the 1660s, providing a Latin phrase to designate Francis Bacon's idea of experiments that act like signposts at a crossroads. It was deployed famously by Isaac Newton in his work in optics in the 1670s.  This pedigree notwithstanding, some philosophers of science -- e.g. Duhem -- argue that there can be no such thing as a crucial experiment.  Yet scientists continue to talk of crucial experiments.  What requirements would an experiment have to meet to be “crucial”?”  To what extent are crucial experiments possible?

5. Sciences that aim to reconstruct the deep past often face severe challenges.  What are those challenges?  Do they put historical sciences at a relative disadvantage compared to classical experimental sciences that focus on events that recur regularly and repeatedly?  Why, or why not?
6. 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.
7.  "The more carefully they [historians] study, say, Aristo​​te​lian dynamics, phlogistic chemistry, or caloric thermodyna​mics, the more certain they feel that those once current views of nature were, as a whole, neither less scientific nor more the product of human idiosyncrasy than those cur​rent today."  Do scientific views current today have any claim to being more scientific or less the product of human idiosyncrasy than those Kuhn singles out from the past?  If none, can science legitimately claim epistemic authority?
8. 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?

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.

10. In one of his last public pronouncements, 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.

11. Marx's reaction to Darwin's Origin of Species was: "Not only is a death blow dealt here for the first time to 'Teleology' in the natural sciences, but their rational meaning is em​pir​​ically explained."  What is "teleology", and what place does it have (if any) in science?  Is Marx right about Dar​win's contribution?

12. Laws of nature are usually understood as empirical regularities, holding across all space and time.  Physics provides the best candidate for genuine laws of nature.  Can there be such laws in biology?  What sorts of difficulties do accounts of laws in the special sciences face?  In light of those concerns, should we revise the standard account of laws of nature?

