Philosophy 480: Philosophy of Science

Instructor: Professor Daniel Steel

E-mail: steel@msu.edu
Department of Philosophy Office Phone: 517-355-4490

Office: 507 S. Kedzie Hall

Office hours: Tuesdays 10 to noon, or by appointment

Class Meeting Time and Place: Tuesday and Thursday 3:00-4:50, Room 205 Natural Sciences Building.

Texts

Philosophy of Science: The Central Issues, edited by Martin Curd and J. A. Cover.  (C&C, for short)

Unsimple Truths: Science, Complexity, and Policy. Sandra D. Mitchell.
All additional readings will be posted on the course website https://angel.msu.edu.

Course Description

Within the last few centuries, scientific knowledge and the technology it made possible have drastically altered the world. Yet many unresolved questions remain about the methods by which scientific knowledge is produced, what makes science different from other ways of learning about things, and about whether which we should view science as providing a realistic picture of what even the most unimaginably tiny and inaccessible parts of the universe are like or whether we should think of it only as useful instrument for predicting and intervening in our environment. In this class, we examine writings that develop and defend alternative viewpoints on these topics. Moreover, we will explore the implications of these philosophical inquiries for several socially relevant topics, including but not limited to evolutionary biology versus intelligent design and the proper role of science in important matters of environmental policy such as climate change or the disposal of nuclear waste.

Course Objectives

· Gain knowledge of central topics in philosophy of science and their relation to some contemporary issues at the interface of science and society.

· Improve ability to reconstruct complex chains of reasoning.

· Improve ability to write essays that analyze and develop philosophical ideas and arguments.

Grades
The grades will be based on class participation, several think pieces, and three argumentative essays.

· Class Participation (10%): Class participation is divided into two components each worth 5%: (1) regular participation and (2) a fun presentation.  
(1) Regular participation is based on coming to class prepared to engage in class activities, especially exercises in which you work together in groups with other students to invent an example or solve a puzzle that illustrates central concepts for that day. The best way to prepare for class is to read and think about the material indicated on the syllabus beforehand.

(2) Fun presentation: In the course of this semester, you will encounter many new concepts and arguments, and it can be difficult to remember which is which.  In your fun presentation, you will devise a brief (about 5 minute) example that illustrates the essential idea of one of the concepts or arguments we’ve discussed in class that week or the prior week.  Examples of possible topics for fun presentations include: testability, normal science, incommensurability, methodological naturalism, underdetermination, the Duhem problem, scientific realism, reductionism, and laws of nature. (Of course, these are not the only possible topics.)  Your example can be presented to the class in the form of a short story, a skit, or any other format that works. The more creative, clever, vivid, and fun your example and presentation the better. I strongly encourage group collaboration on the fun presentations, although the maximum number of students per group is 4.  Possible dates for fun presentations are marked on the course schedule. A sign up sheet for the fun presentations will be distributed in class and posted on the course website.
· Short Essays (30%): Periodically throughout the semester, you will be asked to write short essays (approximately 1 double-spaced page and absolutely not more than 2 double-spaced pages). These short essays are intended to stimulate you to think independently and creatively about the readings. There will be 5 think pieces in all (due dates are indicated on the course schedule), and I will drop your lowest think piece score. Short essays should be submitted via drop boxes on the course website (www.angel.msu.edu).

· Argumentative Essays (60%): One of the most useful skills you can gain from studying philosophy is the ability to make a clearly and cogently argued case for a particular perspective. There will be two essays assignments evenly spaced throughout the course of the semester (due dates are indicated on the course schedule) that will ask you to defend some point of view with regard to the issues discussed in class.  The first essay should be approximately five pages in length, while the second should be between six to eight pages. The first argumentative essay will count for 25% of your grade and the second for 35%. Argumentative essays should be submitted via drop boxes on the course website.
Percentage to 4 Point Scale Conversion Key
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Late Paper Policy: In the absence of a documented excuse, I will subtract 5% per day from assignments submitted after the due date posted on the syllabus. Once I have returned a graded assignment, I will no longer accept late assignments without a documented excuse.  
Course Schedule
Week 1: Introduction and Demarcation Criteria
1/10: What makes science different from dogma?
1/12: Popper, Kuhn, and Lakatos offer divergent accounts of the defining features of science (C&C, pp. 3-17, 20-26).
Week 2: Demarcation, Creationism, and Intelligent Design
1/17: Ruse and Laudan spar over the McLean v Arkansas decision (C&C, pp. 38-60).  
1/19: Methodological naturalism as a ground rule of science: Pennock, “Naturalism, Evidence and Creationism.” Short Essay 1 Due
Week 3: Rationality, Objectivity, and Values
1/24: Kuhn on scientific revolutions and values (C&C, pp. 86-118). 

1/26: McMullin stands up for rationality and progress through scientific change (C&C, pp. 119-136). (Fun Presentation (
Week 4: Science as a Social Process
1/31: Longino on the social basis of scientific objectivity (C&C, pp. 170-186). Short Essay 2 Due
2/2: More on science as social process: Biddle, “Advocates or Unencumbered Selves?”, Zollman, “The Communication Structure of Epistemic Communities.” 
Week 5: Duhem’s Problem and Quine’s Thesis
2/7: Duhem on the impossibility of testing a physical theory in isolation (C&C, pp. 257-279).

2/9: So what is the difference between the Duhem problem and the Quine thesis? Gillies explains it (C&C, pp. 302-317). (Fun Presentation (
Week 6: Induction, Confirmation and Probability
2/14: Hempel describes some central concepts of inductive reasoning (C&C, pp. 445-459).  
2/16: Salmon introduces Tom Kuhn to Tom Bayes (C&C, pp. 551-580). Short Essay 3 Due
Week 7: Scientific Realism and Constructive Empiricism
2/21: Maxwell defends scientific realism and says there’s no clear distinction between observable and unobservable (C&C, pp. 1052-1062).  
2/23: Constructive empiricism: van Fraassen’s anti-realist position (C&C, pp. 1064-1087). (Fun Presentation (
Week 8: Scientific Realism and the Pessimistic Meta-Induction
2/28: Laudan says the history of science should make us pessimistic about scientific realism (C&C, pp. 1114-1132). First Argumentative Essay Due 
3/1: No Class—Professor Steel speaking at University of Maryland 
March 5 to 9: Spring Break
Week 9: Explanation and Laws of Nature
3/13: Carnap and Hempel: no laws, no scientific explanation (C&C, pp. 678-705).

3/15: Dretske says: no universal properties, no laws (C&C, pp. 826-45).  (Fun Presentation (
Week 10: Complexity and Reduction
3/20: Nagel’s classic account of reduction (C&C, pp. 905-920); Mitchell on complexity (chapter 1).

3/22: Mitchell for emergence and against reductionism (chapter 2). (Fun Presentation (
Week 11: Laws of Nature in a Complex World

3/27: Dimensions of scientific laws: Mitchell (chapter 3).

3/29: Invariance is the key, says Woodward, “Laws and Explanation in Biology.” Short Essay 4 Due
Week 12: Modularity, Knockout Experiments, and Mind Reading
4/3: Are living organisms like machines? Mitchell (chapter 4).

4/5: Does your brain have a module for interpreting other people’s mental states? Currie and Sterelny, “How to Think about the Modularity of Mind Reading.”  (Fun Presentation (
Week 13: Complexity and Levels of Explanation 
4/10: Can neuroscience explain the mind? Stoljar and Gold, “On Biological and Cognitive Neuroscience.”
4/12: Integrative pluralism: Mitchell (chapter 6). Short Essay 5 Due
Week 14: Science and Social Policy
4/17: An alternative to “predict and act”: Mitchell (chapter 5).
4/19: Must scientists make value judgments? Rudner, “The Scientist qua Scientist makes Value Judgments,” Jeffrey, “Valuation and the Acceptance of Scientific Hypotheses.” (Fun Presentation (
Week 15: The Precautionary Principle
4/24: What is it and does it make any sense? Manson, “Formulating the Precautionary Principle.”
4/26: Precaution and climate change: McKinnon, “Runaway Climate Change: A Justice-Based Case for Precautions.” (Fun Presentation (
Final Paper Due: 4 pm on Thursday, May 3 (use drop box on course website). 
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