PHILOSOPHY 380: NATURE OF SCIENCE (Subject to Revision)
Sect. 1, 3 credits, C101 Wonders Hall, MW, 12:40 - 2 p.m.
INSTRUCTOR:  Prof. James E. Roper (roper@msu.edu)

 

Phone: 517-699-5141 (H) 517-927-2408 (Cell) 


Office:  510 S. Kedzie Hall
Office Hours:  MW, 5:15-6:15 p.m. (& by appt.)


Web: philosophy.msu.edu 
TEXTS:  Salmon, Earman, et al, Introduction to the Philosophy of Science 

     Roper, Dimensions of Informal Logic, 2nd Edition
     Massey, “Quine and Duhem and Holistic Hypothesis Testing” (To appear in             

American Philosophical Quarterly).  I will distribute a version of this paper.  
DESCRIPTION:  

This course will be a serious treatment of some of the most general topics in the philosophy of science: explanation, confirmation, the nature of theories, scientific change (and progress), and some other topics.  (Read the Introduction to the text.)   This book represents a unique attempt to survey the field of philosophy of science by a group of scholars who have worldwide reputations.  The Preface to this work points out that the authors have "attempted to compromise between a presentation that is accessible to a wide audience and that makes contact with current research."  I agree with the authors: "This is by no means an easy compromise to achieve, but texts that do not aspire to it are not worth the candle [to burn them]."  The philosophy of science is a very technical subject area.  There are currently a number of universities that have whole departments devoted to this area.  It is also extremely valuable both to those who are involved in science and to anyone who is interested in improving critical thinking skills and general understanding of science.  The final chapter we cover in the text deals with the philosophy of social science.  Over the last 90 or so years, Philosophy of Science has been closely linked with, especially, American and English analytic philosophy, and this course exposes and examines this connection. We will also be reading my book Dimensions of Informal Logic (2nd Edition). Philosophy of science usually presupposes some background in logic, and this book will provide at least a minimal exposure to that subject.  Although we treat logic in the book “informally,” the book provides a basis for explaining the more formal aspects of the subject that are relevant to philosophy of science.  Additionally, the book provides a general introduction to critical thinking, which is relevant to this course.   
GRADING AND ASSIGNMENTS:  

There are TWO TESTS, each counting 20% of your grade.  There is also a cumulative FINAL EXAM that counts 30% of your grade.  I hand out a list of essay questions a week before each exam.  At the time of the test, I present you with an agreed upon number of questions from the list.  No notes are allowed. Bring bluebooks.  There are 8-10 straightforward “pop quizzes” on the day’s readings.  I drop your lowest quiz in computing your quiz average, which counts 30% of your grade.  In addition, I will use your general attendance and class participation to make “close calls” in the grading.  Grading is done using a 0.0-4.0 scale as follows: 3.75 and above=4.0; 3.25 - <3.75=3.5; 2.75 - <3.25=3.0; 2.25 - <2.75=2.5; 1.75 - <2.25=2.0; 1.25 – <1.75=1.5; 0.75 - <1.25=1.0; <0.75=0.0.   These grades are NOT rounded, for example 3.749 is, technically, a 3.5.  Where the grade is THIS close, however, I will typically look at other things (see above).  The quizzes are graded on a 0-100 scale.  I judge this to be equivalent, on a 0.0-4.0 scale, to the following: 98-100=4.0; 94-97=3.9; 90-93=3.8; 89=3.7; 88=3.6; 87=3.5; 86=3.4; 85=3.3; 84=3.2; 83=3.1; 82=3.0; 81=2.9; 80=2.8; 79=2.7; 78=2.6; 77=2.5; 76=2.4; 75=2.3; 74=2.2; 73=2.1; 72=2.0; 71=1.9; 70=1.8; 69=1.7; 68=1.6; 67=1.5; 66=1.4; 65=1.3; 64=1.2; 63=1.1; 62=1.0; 61=0.9; 60=0.8; below 60=0.0.  I follow University guidelines regarding academic dishonesty.  See the appropriate URL.  Students who miss exams or quizzes may be excused for University sponsored activities, religious holidays, and illness.  Appropriate documentation is required beforehand, except in the case of illness (and some special cases), where documentation may be provided (soon) after the event.  Students who miss the final exam because of illness must inform the instructor of this immediately since missing a final examination is a valid reason for failing a student in the course.  
INSTRUCTIONAL MODEL:  The readings in this course require explanation for thorough understanding.  I provide that through lectures and discussions.  Since the classes in PHL 380 often function as explanations/discussions of the text, I ask students to bring their texts with them to class.  We will probably also view one or more film clips.   
SYLLABUS: (Subject to change at instructor's discretion) Where the readings presuppose knowledge of logic or other technical matters, I provide brief explanations in class.  All readings are from the Salmon, et al, unless noted.
Aug.  31

Intro. to Course. Handout: Logical and Philosophical Preliminaries. 

Sept. 5

Labor Day – NO CLASS


7 

1-5 (Introduction). Handouts: Logical and Philosophical Preliminaries,



Brief Remarks on Logic, & Axiomatics Handout.  Roper, Ch 1.

12

Ch. 1, pp. 7-17.  Always read the "Topics for Discussion."




Roper, Chapter 2.

14

Ch. 1, pp. 17-23.  Roper, Chapter 3. Hempel handout (with syllabus)
19

Ch. 1, pp. 23-31.  Roper, Chapter 4.
21

Ch. 1, pp. 31-40.  Roper, Chapter 5.
26

Ch. 2, pp. 42-56.  Begin reading Massey, “Quine & Duhem” (e-mailed)
28
Ch. 2, pp. 55-66.  Handout:  First Test Questions.  Roper, Chapter 6.  

(Note: For Chapters 6-9 of Roper, I will provide you with specific things on which to focus.  These will come from both parts of each chapter but they will represent only a small portion of the material in the chapters.)  
 Oct.
3

Ch. 2, pp. 66-74.  Roper, Chapter 7.

5

Ch. 2, pp. 74-84.  Roper, Chapter 8.

10

Ch. 2, pp. 85-89 and 99-102.  Roper, Chapter 9.
12

FIRST TEST
17

Ch. 3, pp. 104-108.

19

Ch. 3, pp. 108-112.
24

Ch. 3, pp. 112-116.
26

Ch. 3, pp. 116-119.

31

Ch. 3, pp. 119-125.
Nov.
2

Ch. 3, pp. 125-130.  Handout:  Second Test Questions 
7

Ch. 4, pp. 132-138.  

9

Ch. 4, pp. 138-145. 

14

Ch. 4, pp. 145-151.

16

Ch. 4, pp. 151-160 (top).
21

SECOND TEST (NONCUMULATIVE)  

23

Ch. 4, pp. 160 (top)-178.

28

Ch. 11, pp. 404-410.  Handout:  Final Exam Questions.


30

Ch. 11, pp. 411-412.  (Follow section breaks.)
Dec.
5

Ch. 11, pp. 412-419.


7

Ch. 11, pp. 419-425.  Concluding Remarks.
Dec.  14,  10-12 Noon  (Wednesday),  Final Examination  (regular classroom)
FIRST HANDOUT FOR PHILOSOPHY 380

“Naive” Logical Positivism (Empiricism), or “The Standard View”

1. All cognitively meaningful statements are either “analytically” true or false or capable (in principle) of empirical test.  (Statements of the latter sort are “synthetic”.)

2. The statements of mathematics and logic are analytically true or false.  Indeed, the new advances in “symbolic” or “mathematical” logic suggest that philosophy (and philosophy of science in particular) should (in principle) be “translatable” into these comprehensive systems of logic (or logical languages).

3. All “theoretical terms” are capable (in principle) of being “reduced” to terms that refer to things that can (in principle) be directly observed (“observation terms”).  Sentences containing only observation terms and logical connectives are called observation sentences.  Such sentences are the (privileged) foundation of empirical science since theories are justified or refuted by reference to experiments involving such statements.

4. There is a distinction between the “context of discovery” and the “context of justification”.  The latter refers to the “logical features” of how theories are tested by reference to observation statements.  The former refers to the psychological study of how scientists come up with theories in the first place.  This is the work of psychologists and has nothing to do with whether or not theories are logically confirmed by observation.  

5. All sciences are, in principle, “reducible” to physics in the sense that their terms can be defined using only the terms of physics (and logical vocabulary) AND all of their theories can be “logically derived” from physical theories (making use of the aforesaid definitions).

6. Scientific knowledge is cumulative in the sense that the transition from one theory to whatever theory succeeds it preserves what is true in the older theory and corrects the shortcomings of that theory.  (The growth of scientific knowledge is analogous to that of a snowball rolling down a hill.)

7. In very general terms, the role of the philosophy of science is to explore the “logic” of science—examining such terms as “scientific explanation”, “confirmation”, “cognitive meaning”, “analyticity”, “observational evidence”, etc.—such examination taking place (in principle) in the context of the new “logical languages”.

8. Finally, while history and context can cast some light on the work of philosophers, the expectation was that the results of philosophical analysis would be “context neutral” and essentially “ahistorical”; but most “positivists” (including Hempel) avoid claiming they can guarantee certainty.
BRIEF REMARKS ON LOGIC
· An argument is a sequence of sentences divided into one or more premises and a conclusion, which the premises allege to support.   

· An argument is (deductively) valid IF AND ONLY IF it is “impossible” for its premises all to be true and its conclusion to be false.

· For example:  
All humans are mortal.  IS VALID.
All mortals are human.     IS NOT. 

 Socrates is a human.                           Socrates is a human.    

Therefore, Soc. is mortal.                    Therefore, Soc. is mortal.                                                               

· Note that we separate the question of the truth or falsity of the premises of an argument from the question of whether the argument is valid.  In other words, a valid argument—an argument in which the premises cannot all be true and the conclusion false—may have one or more false premises.  The point will be clear when we examine the “hypothetical” nature of the definition of “validity”.

· If an argument is BOTH valid AND has all true premises, we call it “sound”.

· A “logical language” of the sort the standard view refers to is an axiomatic system (see the handout attached to the syllabus) that is designed to represent various logical relationships among the sentences of the logical language.

· Ordinary language (or ordinary scientific language) is supposed to be inter-translatable with the logical language—at least those parts of ordinary language which the standard view recognizes as cognitively meaningful.

