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General Questions

• What is the distinction between a descriptive and a normative project in the philosophy of science?
• What are the virtues of this or that account of science?  What does it get right?
• What are the open problems of this or that account of science?  Where is there room for improvement?
• What are the fatal problems of this or that account of science?  Which problems can’t be solved without 

giving up on the account in question?
• For each issue or historical episode in science, where do the competing accounts agree? Where do they 

disagree? Which accounts get it right?
• Pick your own favourite examples of episodes in scientific history to illustrate your points.

Logical Positivism/Empiricism

• What is the analytic/synthetic distinction?
• What is the a priori/a posteriori distinction?
• What is the observational/theoretical distinction?
• What role do each of these distinctions play in logical positivism/empiricism?
• What is the verification principle?  Why are mathematics and logic still legitimate enterprises according to 

logical positivism/empiricism, while metaphysics is not?
• What implications does the verification principle have for the synthetic a priori?

Evidence, Confirmation and Inductivism

• What is inductivism?
• What is hypothetico-deductivism?
• It what senses can observation be said to be active?
• What is the difference between deductive, inductive and abductive inference?
• What is Hume’s argument for the conclusion that inductive inference cannot be justified?
• What, according to Hempel, is the virtue of a logical theory of confirmation?  What did he mean by 

“logical” here?
• Why, according to Hempel, must any satisfactory account of induction entail both Nicod’s criterion and 

the Equivalence Principle?
• What is the ravens “paradox”? Can it be solved? Ought it be?
• What is Goodman’s “new riddle of induction”? 
• Can the “new riddle of induction” be solved within the framework of what Hempel calls a “logical” theory 

of confirmation? Can it be solved at all?

Popper: Falsificationism

• What is falsificationism?
• Why, according to Popper, must scientific method eschew induction?
• What is the difference between falsification and verifiability?
• What is the difference between falsification/verifiability and confirmation/disconfirmation?
• Why, according to Popper, is falsifiability a better goal than verifiability or confirmability?
• Under what conditions can we say that one hypothesis is more falsifiable than another one?  Is the 

comparison always possible?  If not, what are the implications for any sense of scientific progress?
• What is Popper’s definition of an ad hoc modification to a theory?  Why are non-ad-hoc modifications 

preferable for Popper?
• Is the Copernican Revolution a problem for Popper’s account of science?
• What is conformational holism?
• Can Popper’s account handle probabilistic/statistical hypotheses?
• What does it mean to say that a theory is “best-tested”?  Why are best-tested theories to be preferred?
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Kuhn I: Normal Science

• What role, according to Kuhn, does the history of science play in the philosophy of science?
• What is a paradigm?
• What, according to Kuhn, distinguishes normal science from “pre-paradigm” science?
• What is the significance, for Kuhn, of paradigms over rules?
• Why is consensus in a scientific community important, according to Kuhn?
• Why does Kuhn call the main work of normal science “puzzle solving”?
• What sort of “puzzles” are solved during normal science?
• Is progress made in normal science?

Kuhn II: Revolutionary Science

• What is an anomaly?  Why is it so hard to determine when an anomaly is first discovered?
• What is Kuhn’s characterization of scientific crisis?
• Why does Kuhn describe scientific change as a “revolution”?
• Why does Kuhn say that, under a scientific revolution, the world itself changes?
• What are Kuhn’s objections to seeing scientific development between paradigms as cumulative?
• What does Kuhn mean when he claims that paradigms are “incommensurable”?
• Is progress made during revolutionary science?
• Why might it be claimed that Kuhn’s account of science is more Darwinian than Popper’s?

Lakatos: Research programmes

• What does Lakatos mean by “rational reconstruction”? What is its purpose?
• What distinguishes between a theory’s hard core and its protective belt?  What is the purpose of this 

distinction?
• What sort of modifications to a theory are deemed rational by Lakatos? Why are they rational?
• What is the best way to understand Lakatos’s idea of a “novel” prediction?
• What distinguishes between a progressive research programme and a degenerating research programme?
• Can any episode in the history of science be made to seem rational under Lakatos’s scheme?  If not, think 

of a counter-example.  If so, is it a problem?

Feyerabend: Epistemological Anarchism

• What does Feyerabend mean by “anything goes”?
• Why, according to Feyerabend, is epistemological anarchism preferable to, say, Kuhn’s account of science?
• How could it be a good idea, according to Feyerabend to proceed in science by rejecting the observable 

facts, or by counter-induction, or by offering contradictory descriptions of natural phenomena?
• Is it important for Feyerabend’s use of the historical example of Galileo that the victory of Galilean physics 

over Aristotelian physics be an instance of scientific progress?  Can Feyerabend’s account make sense this 
as progress?

• Is the success of (say) medicine and technology a problem for Feyerabend’s account?
• Is there a stable middle ground between a “universal, unchanging method” and “anything goes”?
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Sociology of Scientific Knowledge

• What is the goal of the sociology of scientific knowledge (SSK)?
• What are the four tenets of the “Strong Programme” in SSK? What is Bloor’s justification for them?
• Does the methodology of the “Strong Programme” preclude scientific realism?
• What is the difference between the “internal history” and “external history” of a scientific episode?
• Does the principle of symmetry preclude interpreting scientific practice as true, justified, or rational?
• What is Bloor’s argument against the claim that correctness and error in scientific practice arise from 

different sorts of causes?
• Is the “Strong Programme” self-refuting?
• Does Shapin and Schaffer’s work on the emergence of “experimental philosophy” during the debate 

between Hobbes and Boyle undermine the claim that science should be based on experiments?

Feminist Philosophy of Science

• What is the difference between epistemic, cognitive and social values?
• What role do these values play in science? What role should they play?
• What is Laudan’s argument for his claim that “science is not … exclusively or even principally an 

epistemic activity”? Is he right?
• What is biased science? How might bias enter science? Why is it a problem?
• What is feminist about feminist epistemology?
• What characterises “spontaneous” feminist empiricism? Why might it be considered inadequate to 

eliminate all instances of biased science? Are those considerations convincing?
• What characterises “methodological” feminist empiricism?
• Longino distinguishes between a “product” and a “process” sense of objectivity. What do these mean?
• What is “strong objectivity”? Why is it considered “stronger” than traditional notions of objectivity?
• What is Longino’s argument for her claim that being empirical is not sufficient for securing objective 

knowledge?
• What are Longino’s four criteria for transformative criticism? What are their justifications?
• What characterises feminist standpoint theory?
• What are the arguments for standpoint theory that mandate going beyond mere epistemic pluralism?
• Does intersectionality cause problems for feminist standpoint theory?
• What characterises feminist postmodernism? Does it undermine the rationality of science?

Probability Theory: key equations

• The three axioms of probability theory:
Let Ω be a set of events. p is a function over subsets of Ω satisfying:     

- For every proposition A ⊆ Ω, p(A) ⩾ 0; (Non-negativity)
- p(Ω) = 1; (Normalisation)
- If A and B are incompatible, then p(A or B) = p(A) + p(B); (Additivity)

• Conditional probability:
If p(B) ≠ 0, then p(A|B) := p(A & B)/p(B).

• Law of total probability (follows from the three axioms and the definition of conditional probability):
If Ei is a partition on Ω, then p(A) = ∑i  p(A|Ei)p(Ei).
(In particular, p(A) = p(A|B)p(B) + p(A|not-B)p(not-B).)

 
• Bayes’ Theorem (follows from the definition of conditional probability):

p(A|B) = p(B|A) p(A)/p(B).

• The Principal Principle:
ep(A|ch(A) = x & B) = x, where B is any “admissible” proposition with respect to A,
where ‘ep’ = epistemic probability and ‘ch’ = chance.
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Probability Theory:

• What is the difference between credences, epistemic probabilities and chances? How are they connected?
• What are coherent credences? What are rational credences?
• What is a “Dutch book”? What role do Dutch book arguments play in the application of probability 

theory?
• Why is Bayes’ Theorem useful in applications?
• What distinguishes the prior from the posterior probabilities in a given hypothesis?
• How is the degree of confirmation of some hypothesis, given some evidence, measured? What makes it a 

good measure?
• What is a likelihood ratio? How are they connected to comparative judgments regarding the confirmation of 

rival hypotheses?
• What is the base rate fallacy?

Bayesianism

• What distinguishes objective from subjective Bayesianism?
• What problems does objective Bayesianism face?
• Why is the convergence of posterior credences good news for the subjective Bayesian? Are these 

convergence results enough to secure scientific rationality?
• How might a Bayesian (subjective or objective) attempt to solve the ravens “paradox”? How might they 

attempt to solve Goodman’s new riddle (the “grue” problem)? Do the attempts succeed?
• What is the catch-all problem? What is the problem of priors? Are they fatal for Bayesianism?
• Which objections can be levelled specifically against Bayesianism as an epistemology for science (as opposed 

to Bayesianism as a method used within a particular scientific discipline)?
• What is Likelihoodism? Why is it less controversial than Bayesianism? How useful is it on its own as an 

epistemology for science?

Realism and Anti-Realism

• What are the different species of realism? How are they related? What are the two (different!) ways of 
being a scientific realist?

• When author X asserts/denies “realism” which species of realism do they mean?
• What is abductive inference, a.k.a. inference to the best explanation (IBE)?
• What is the “No Miracles” Argument?
• What is the Pessimistic Induction?
• Does the “No Miracles” Argument rest on a base rate fallacy?
• Does the “No Miracles” Argument use a questionable form of inference? If so, is it a problem?
• What is van Fraassen’s evolutionary explanation for the success of science? Is it adequate?
• What is constructive empiricism? What is empirical adequacy? What is the difference between believing a 

theory and accepting a theory?
• Does the vagueness, theory-ladenness or community relativity of our understanding of what is observable 

make constructive empiricism untenable?
• What are van Fraassen’s objections to the claim that IBE can be used to justify realist conclusions?
• What is a brute fact? Are brute facts about unobservables ever preferable to brute facts about observables?
• Is scientific realism a regressive force in science? Is scientific anti-realism?
• What is minimalism or deflationism about truth? What are its rivals?
• What is Fine’s Natural Ontological Attitude? Does it resolve (or dissolve) the realism/anti-realism debate?
• What is Worrall’s structural realism? How does it attempt to overcome the Pessimistic Induction? Does it 

succeed? 
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Laws of Nature

• What is the necessary/contingent distinction? How is it related to the analytic/synthetic and a priori/a 
posteriori distinctions?

• Can we make sense of the claim that laws of nature are “contingent necessities”?
• What role do laws of nature play in determining the truth-value of hypothetical or counterfactual statements?
• What role do laws of nature play in explaining regularities in nature?
• What role do laws of nature play in mitigating inductive scepticism?
• What is the general form of a statement of a law of nature?
• What is a law of nature, according to the “naive regularity” theory?
• What is a Humean uniformity? Are there any Humean uniformities that are not laws? Are there any laws 

that are not Humean uniformities?
• Why, according to Armstrong, must we distinguish between a law and its manifestation? Are his 

arguments convincing?
• What is a law of nature, according to the dispositional theory?
• What is a dispositional property? How they differ from categorical properties?
• Can the dispositional theory of laws be the whole story?
• What are the brute facts, according to the dispositional theory?
• What is a law of nature, according to the “best system” theory?
• Does the “best system” theory avoid the fatal problems of the “naive regularity” theory?
• What are the brute facts, according to the “best system” theory?
• What is a law of nature, according to the necessitarian theory?
• On the necessitarian theory, how does “necessitation” between universals actually work? I.e., why does the 

fact that the universal F and the universal G stand in a relation of “necessitation” entail that all Fs are G?
• What are the brute facts, according to the necessitarian theory?

Explanation

• What is the Deductive-Nomological model of explanation?
• What is the Inductive-Statistical model of explanation?
• What is the asymmetry problem for the covering law account of explanation?
• What is the irrelevance problem for the covering law account?
• In what sense is van Fraassen’s account of explanation “pragmatic”?
• What does van Fraassen mean by claiming that explanation is “outside science”?
• How does van Fraassen solve the asymmetry and irrelevance problems with his account?
• What is Kitcher’s account of “explanatory unification”?
• How does Kitcher’s account solve the asymmetry and irrelevance problems?
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