PHILOSOPHY 210

Reasoning in the Sciences

CONTACT INFORMATION

Dr. Leemon McHenry

Office: Sierra Tower 516

Email: leemon.mchenry@csun.edu
Website: www.csun.edu/~lmchenry
Telephone: 818-677-4710

Office Hours: TTh 8:30-9:00; 11:00-12:00 a.m. (and by app)

REQUIRED  TEXTS:

(H) Patrick J. Hurley, A Concise Introduction to Logic, Thomson/Wadsworth, 2007 (Tenth edition)
(G) Ronald N. Giere, Understanding Scientific Reasoning, Thomson/Wadsworth, 2006 (Fifth edition)

SUPPLEMENTARY READING:

(D) David Hume, “Of the Idea of Necessary Connection,” An Enquiry Concerning Human Understanding, (1748) (http://darkwing.uoregon.edu/~rbear/hume/hume7.html)
(P) Karl Popper, “Science: Conjectures and Refutations,” Conjectures and Refutations: The Growth of Scientific Knowledge (1963) (http://cla.calpoly.edu/~fotoole/321.1/popper.html)
COMPUTER SOFTWARE:
Learning Logic 5.0 (on CD-ROM)

CATALOG DESCRIPTION
The concepts, methods, and limitations involved in the systematic procedures of empirical inquiry in the sciences and in ordinary thought, e.g., probability, measurement, causal relations, statistical inference, the concepts of “law” and “theory.”

Prerequisites: Completion of GE Section A.1 (Analytical Reasoning/Expository Writing); Either GE Section A.3 (Mathematics) or MATH 210.
INSTRUCTOR’S  DESCRIPTION:
This course satisfies the Critical Thinking component of the Basic Skill section of the General Education Program, which recognizes critical reasoning as a fundamental competence. Courses in this section of General Education take reasoning itself as their focus.  This course in particular examines scientific reasoning and aims to help students acquire cognitive skills useful for understanding and evaluating scientific material.  After learning methods of reasoning in genuine scientific inquiry, we apply critical thinking stills by investigating marginal cases and pseudoscience.  

GOALS:

Our goals in this course include: (1) an overall improvement of scientific literacy by studying paradigm cases of scientific discovery from the history of science, (2) the adoption of a critical attitude towards claims to scientific status, (2) skill in distinguishing sense from non-sense, especially with respect to the difference between genuine science and pseudoscience.

STUDENT  LEARNING  OUTCOMES:

Students will:

1.
Explain and apply the basic concepts essential to critical examination and evaluation of argumentative discourse;

2.
Use investigative and analytical thinking skills to examine alternative, explore complex questions and solve challenging problems;

3.
Synthesize information in order to arrive at reasoned conclusions;

4.
Evaluate the logic and validity of arguments, and the relevance of data and information;

5.   Recognize and avoid common logical and rhetorical fallacies.

COURSE  OBJECTIVES:

Students will:

1. understand and be able to apply the basic concepts essential to a critical examination and evaluation of argumentative discourses: e.g. argument/premise/conclusion, deductively valid argument, inductively strong argument, sound statistical argument, and the scientific method.

2. develop stills to evaluate the logical structure of arguments and to tell good arguments from bad arguments;

3. recognize and avoid common logical and rhetorical fallacies;

4. recognize and be able to evaluate the difference between genuine science and pseudoscience;

5. understand and develop analytical skills to evaluate empirical/scientific statements based on available information;

6. develop skills to apply scientific reasoning/scientific method and to solve challenging empirical/scientific problems faced in daily life. 

The SLOs are targeted by the corresponding COs as follows:

	SLOs
	(1)
	(2)
	(3)
	(4)
	(5)

	Course Objectives
	1-6
	1, 4-6
	1, 4-6
	1, 2, 4-6
	1-3


COURSE REQUIREMENTS and METHODS OF EVALUATION:
1.  Exam 1 (30%) --The exam includes multiple choice, true/false questions and short answers to logical problems.  

2.  Quizzes (30%) –There are approximately 8 quizzes. You are allowed to drop the lowest quiz grade.  The remainder will be averaged for 30% of your final grade.  Quizzes provide continuous feedback on the course material and prepare you for the exams.

3.  Participation/Attendance (10%) --Attendance will be taken at each class session. Participation will be judged on the basis of your willingness to take an active role in the class, e.g., response to exercises and discussion of lecture material.

4.  Exam 2 (30%) --Comprehensive but focusing attention on the last half of the course material. The second exam covers propositional logic that involves basic concepts learned throughout the course.  There is no Final Exam in the course.

GRADING STANDARDS:

	Final %
	92
	90-91.9
	88-89.9
	82-87.9
	80-81.9
	78-79.9
	72-77.9
	70-71.9
	68-69.9
	62-67.9
	60-61.9
	59

	Letter Grade
	A
	A-
	B+
	B
	B-
	C+
	C
	C-
	D+
	D
	D-
	F


Students with Disabilities: 
If you have a disability, please identify yourself to me and to the University so that we can reasonably accommodate your learning and the preparation and evaluation of the work that you must do for this course.  Please contact the Center on Disabilities, Student Services Building, Room 110, 818.677.2684 (fax: 818.677.4932; email: sdr@csun.edu). For more information, visit the COD’s website at the following address: http://www.csun.edu/cod.

CLASS ETIQUETTE AND POLICIES:
1.  Attendance is necessary but not sufficient to do well in this course.  If you do miss any class session, find out before coming to class what you missed and make sure you are prepared for the next class session.  Excessive absence will significantly lower your grade and normally results in failure.

2.  If attendance alone is not sufficient, another necessary requirement for doing well in the course is preparation for each class.  As a general rule of thumb, you should spend at least two hours outside of class preparing for each hour spent in class.    

3. Five minute Rule.  Punctuality for class is a requirement, not an option.  After the first five minutes, no late arrivals will be permitted.  This does not mean that class starts at the five minute mark.  Class starts on time and you are expected to be seated and ready for class. This rule applies to the instructor as well as the students.

4.  Leaving class without prior permission from the instructor will not be permitted, especially after quizzes given at the beginning of the class period.  Walking in and out of class on your own schedule is rude behavior.  If you have a legitimate reason for leaving class early, ask your instructor for permission before class begins.

5.  Eating in class is not permitted.  

6.  Excessive talking in class is disruptive to other students and the instructor.  You are permitted to sit anywhere in the class that you wish unless your behavior becomes a disturbance.  If you cannot resist talking to your classmates in class, you will be assigned a seat apart from one another.  All questions related to the course material during class should be directed to the instructor.  

7. You are required to sit the exams during the scheduled times.  Do not schedule anything that conflicts with the exams.  Do not assume that a make-up exam or quiz will be given if you miss class. There are no make-up quizzes or exams for unexcused absences. If an absence is excused, prior notification is required.  Make-ups are rare and given only under extreme circumstances. Documentation such as a doctor’s note or police report will be required for an excused absence. 

8.  Please turn off cell phones, pagers and any other electronic devices during class time.  This includes text messaging.  Repeat offenders will be asked to leave class. Laptop computers are an exception if they are used for class notes.

9. There will be no extra credit assignments in lieu of failing exams or quizzes.  

10. The deadline for dropping a course without a petition is Friday, September 11. Except in extraordinary circumstances, the University will not permit withdrawals after Friday, September 18.  
11. The instructor is committed to upholding the university’s policy regarding academic dishonesty.  See the university catalogue, Appendix C, Academic Dishonesty.

TENTATIVE SCHEDULE OF TOPICS:
1.  Logic and the Pursuit of Knowledge




Assignment


Introduction: Science, Logic and Knowledge



(G) Ch.1

Basic Logical Concepts





(H) Ch. 1.1


Arguments and Explanations





(H) Ch. 1.2


Deduction and Induction





(H) Ch. 1.3


Evaluation of Arguments





(H) Ch. 1.4

Inductive Fallacies 






(H) Ch. 3.3
Exam 1 (8th Week of the Semester, October 15)

2.  The Methods of Science

Scientific Method and its Critics




(H) Ch.13


Models, Hypotheses and Theories




(G) Ch 2


Giere’s Six Step Method of Evaluation



(G) Ch 3


Popper on the Problem of Demarcation



(P) Ch 1


Science and Superstition





(H) Ch 14


Marginal Science/ Pseudoscience




(G) Ch 4 


Hume on Causation






(D) VII, pt. 1


Causality and Mill’s Methods





(H) Ch 10











Exam 2 (Last Week of the Semester, December 10)
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