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SCI 6140
Science: Historical and Philosophical Perspectives
Spr 2012 (9 Jan – 27 Apr) [CRN 16103]
	Instructor:
	Class Meets:

	David W. Rudge

email: david.rudge@wmich.edu

Office: 3134 Wood Hall

Phone: 387-2779

Office Hours: Wednesdays 4:30-5:30 pm and by appointment
	T 5:30-8:30 pm

2734 Wood Hall


Required Texts/Materials:
Kuhn, T. (1996) The Structure of Scientific Revolutions. 3rd. ed. University of Chicago Press: 

Chicago. [ISBN 0-226-45808-3]

Matthews, Michael R. (1994) Science Teaching: The Role of History and Philosophy of 

Science. Routledge Press: New York. [ISBN: 0-415-90899-X]
A course pack (Rudge, D.W. (2010) SCI 6140 Science: Historical and Philosophical Perspectives) is available from Dollar Bill Copying. To order, visit www.dollarbillcopying.com. The fastest and easiest way to find it is by BIN #, which is how course packs are cataloged. Type "5508" into the Product Search field.  Be sure to click "Search" as opposed to hitting "Enter"; the function will only work properly if you do this. Your SCI 6140 course pack should be the only item that results. You can also browse by course abbreviation, course number, instructor, or course title. Proceed with your order by completing the shipping and billing fields. Select USPS complimentary shipping for no additional charge. If you have any trouble, the course pack can also be ordered by phone at 877-738-9200. 
Recommended background texts

Seech, Z. (2000), Writing Philosophy Papers (3rd. edition) Wadsworth Thomson Learning Publishing Co.: Belmont, CA.

Course Description:
"This course utilizes work in the history and philosophy of science to provide a critical perspective for dealing with the question: "What about science is most important for a student to know?" The course will address: the nature of scientific disciplines (the theories and problems which characterize them); the relations between theory and the empirical work; and the nature of theory change in the sciences. SCI 6140 is meant to provide a broad foundation for subsequent curriculum development, instructional design, and research into the teaching and learning of the sciences." (WMU Graduate Catalogue)

Course Rationale

This course is intended to help students develop and refine their views about the nature of science, the relationship between theory and empirical work, and the nature of theory change. We will examine the role and relevance of history and philosophy of science for issues in science education, such as curriculum development and instructional design. Beyond this, the course has been specifically designed to help students refine their ability to read and write scholarly work.

Broad Goals for SCI 6140

Students will:

1) become familiar with several important issues associated with the nature of science;

2) gain insight into the relevance of history and philosophy of science for learning of and 

about science; and,

3) develop and refine their skills as critical thinkers and writers.

Course Objectives for SCI 6140

By the end of this course, students will:

· re. Goals 1 and 2, students will read and critically evaluate books and articles written by historians, philosophers and science educators on issues associated with the nature of science and how history and philosophy of science can be used to promote learning of and 

about science.

· re. Goals 1, 2 and 3, students will write reflection papers and a term paper that defends how some historical episode from the history of science of the students choosing could be used 

in a science classroom to promote learning a specific nature of science learning objective.

· re. Goal 3 students will read and lead a discussion of one chapter of Michael Matthew’s influential book, Science Teaching: The Role of History and Philosophy of Science.

Instructional Methods and Activities

SCI 6140 meets once a week for 3 hours. The class in general will feature discussions of readings and reflective essays by students. The first half of the term will be devoted to an indepth discussion of Thomas Kuhn’s seminal work, The Structure of Scientific Revolutions and discussions of reflection essays/parts of the term paper due that class. The second half of the term will be devoted to student presentations on Chapter from Michael Matthew’s work, Science Teaching: The Role of History and Philosophy of Science and discussions of reflection essays.

References and Resources

Course web site: http://homepages.wmich.edu/~rudged/6140.html
Policies and Procedures
Instructor Guidelines

· The instructor reserves the right to change or modify course materials or deadlines in response to student feedback or unforeseen circumstances.

· The instructor will respond to student emails within 48 hours of receiving them.

· The instructor will post grades/provide feedback within one week of the date of submission.

· The instructor is under no obligation to “pre-grade” assignments, i.e. read an assignment and provide feedback prior to the student submitting it for credit.
Student Responsibilities

· Recognize that late submissions will result in a loss of points.

· Must use a single email account for this course, and regularly (at least twice a week) check it for messages.

· Must keep copies of all submitted assignments until the end of the semester.

Academic Honesty

You are responsible for making yourself aware of and understanding the policies and procedures in the Undergraduate and Graduate Catalogs that pertain to Academic Honesty. These policies include cheating, fabrication, falsification and forgery, multiple submission, plagiarism, complicity and computer misuse. [The policies can be found at http://catalog.wmich.edu under Academic Policies, Student Rights and Responsibilities.] If there is reason to believe you have been involved in academic dishonesty, you will be referred to the Office of Student Conduct. You will be given the opportunity to review the charge(s). If you believe you are not responsible, you will have the opportunity for a hearing. You should consult with your instructor if you are uncertain about an issue of academic honesty prior to the submission of an assignment or test.

Attendance and participation:

Attendance and participation in class is required of all students. More importantly, the discussions scheduled for class times are an essential part of your professional preparation.

Email:

The only email address that should be used for communication between WMU students and WMU faculty and staff is the email address associated with a BroncoNet ID.  This email address typically takes the form "firstname.middleinitial.lastname@wmich.edu."  An example is buster.h.bronco@wmich.edu.  Students cannot automatically forward

email from this address to other addresses.  Students can access this email account or get instructions for obtaining a BroncoNet ID at GoWMU.wmich.edu.

Students with Special Needs:

Students with disabilities or other special needs who need special accommodations in this course are invited to share these concerns or requests with the instructor as soon as possible.

Late Policy

A penalty of 20% will be taken from scores associated with pre-/post- assessment exercises, reflection essays, the term paper proposal, and parts of the term paper submitted after the due date. No credit will be given for items turned in more than one week late or after the end of term. Multiple choice quizzes may not be taken late under any circumstances.
Course requirements:  

Students will evaluated on the basis of their performance on a series of assignments, quizzes and a major term paper as follows:
	Name of assignment
	Number of points

	A. One pre- and one post- assessment exercise (5 pts. each) 
	10

	B. Multiple-choice quizzes (7 total; 20 pts. each)
	140

	C. Reflection essays (8 total; 10 pts. each)
	80

	D. Presentation
	60

	E. Term paper proposal 
	10

	F. Term paper assignment (3 parts; 200 pts. each)
	600

	TOTAL
	900


Pre- and post assessment exercises. These exercises will be used to help you identify what you already know about issues associated with the nature of science and how much you have learned as a result of taking this course. Do NOT consult reference works or the web, as this will compromise their value in helping you identify what you already know, and what you need to learn. There are NO wrong answers– complete and submit for full credit.

Multiple-choice quizzes.  After reading a selection from Kuhn’s book and being given an opportunity to discuss it in class, you will be required to submit answers to a 10 item multiple choice instrument. All quizzes are open book, open note. Quizzes must be taken on the due date. There are no make-ups.
Reflection essays. Eight times during the course you are required to write a short reflection essay that responds to a general question about the nature of science or its application in the classroom. These will usually involve additional readings from our course pack. All written assignments should be typed using a 10 point font and double spaced.

Term paper proposal. Your first assignment is to turn in a proposal for your term paper project that identifies an episode in the history of science you will use, a specific nature of science learning objective you think will be enhanced by your use of this episode in your classroom, and the grade level of your students. More specific instructions and an example are provided in our course pack
Term paper assignment. You will work on parts of a term paper assignment throughout the course that requires you to create a lesson plan that uses history of science to promote the learning of at least one issue associated with the nature of science. Your completed term paper will ultimately consist of 3 parts, each of which has a specific due date according to the assignment schedule below. Directions and examples of all three parts are provided in the Course Pack. You will be provided feedback and an opportunity to improve each part; a complete rewrite of all three parts will be due at the end of term. 

Presentations. All students will be required to lead a discussion on one chapter from Michael Matthew’s book, Science Teaching: The Role of History and Philosophy of Science. Depending upon the size of the class, you may be asked to work with a partner. Specific advice regarding what is expected and how you will be evaluated is included on page 6 of the syllabus.

Final Grades:
Final grades will be determined by dividing the total number of points the student has accumulated by the end of the term by 9. Letter grades will be assigned in accordance with WMU’s grading rubric as follows:
WMU’s grading rubric

A: 
93-100
BA: 
88-92

B: 
83-87
CB: 
78-82

C:
73-77
DC: 
68-72

D: 
63-67
E: 
62 or less
Student Evaluations:
This course will be evaluated using the on-line ICES system during the last two weeks of the term, i.e. April 15-28, 2012. You will receive a reminder about this with instructions that will be sent by WMU’s Office of Institutional Effectiveness to your WMU email account. You will complete the evaluation on-line through the GoWMU portal outside of class. Your instructor will not have access to your responses until after final grades are submitted, so please feel free to be candid.
Revised Schedule
	Week
	Date
	Readings
	Assignments

	1
	Jan 10
	Introduction to the course

How to read and write academic papers

Waldo Library Tour - Laurel Grotzinger
	Pre-assessment (in-class)

	2
	Jan 17
	Matthews, Preface and Chapter 1
Kuhn, Preface, Chapters 1 & 2
	Term Paper Proposal

Multiple Choice Quiz #1

	3
	Jan 24
	Popper, “Conjectures and Refutations”

Feyerabend, “How to Defend Society Against Science”
Kuhn, Chapters 3 & 4
	Reflection Essay 1

Multiple Choice Quiz #2

	4 
	Jan 31
	Kuhn, Chapters 5 & 6
	Term Paper Part 1

Multiple Choice Quiz #3

	5
	Feb 7
	Kuhn, Chapters 7 & 8
	Reflection Essay 2

Multiple Choice Quiz #4

	6
	Feb 14
	Kuhn, Chapters 9 & 10
	Term Paper Part 2

Multiple Choice Quiz #5

	7
	Feb 21
	Hvolbek, “Teaching the History of Science”

Brush, “Should the History of Science Be Rated X?”
Kuhn, Chapters 11 & 12
	Reflection Essay 3

Multiple Choice Quiz #6

	8
	Feb 28
	Kuhn, Chapter 13 & Postscript
	Term Paper Part 3

Multiple Choice Quiz #7

	9
	Mar 6
	Spring Break (no class)
	

	10
	Mar 13
	Monk and Osborne, “Placing the History and Philosophy

of Science on the Curriculum: A Model for the Develop-

ment of Pedagogy”

Student Presentation: Matthews, Chapter 2
	Reflection Essay 4

	11
	Mar 20
	Rudge and Howe, “An Explicit and Reflective Approach

to the Use of History to Promote Understanding of the

Nature of Science”

Student Presentation: Matthews, Chapter 3
	Reflection Essay 5

	12
	Mar 27
	NARST - no class
	

	13
	Apr 3
	McComas, “The Principal Elements of the Nature of 

Science: Dispelling the Myths”

Student Presentation: Matthews, Chapter 4
	Reflection Essay 6

	14
	Apr 10
	Rudge at MSTU - no class
	

	15
	Apr 17
	Clough, “Strategies and Activities for Initiating and 

Maintaining Pressure on Students Naïve Views 

Concerning the Nature of Science”

Student Presentation: Matthews, Chapter 5
	Reflection Essay 7

	16
	Apr 24
	Rudolph and Stewart, “Evolution and the Nature of

Science: On the Historical Discord and Its Implications

for Education”

Student Presentation: Matthews, Chapter 7
	Reflection Essay 8

Post Assessment (in class)

Revised Term Paper


Seminar presentations

As noted in the syllabus, all students will give brief presentations of chapters from Michael Matthew’s book, Science Teaching: The Role of History and Philosophy of Science. The following is a brief description of what is expected of you and how you will be evaluated. 

1. Each of you will be evaluated with regard to your attendance/participation in all five sessions in which chapters are presented. Part of this is a matter of professional courtesy - you demonstrate respect to your fellow participants when you ask intelligent questions about chapters when you are not the presenter that week. But part also, to be candid, is the practical necessity of giving you all an incentive to study the readings in the absence of an exam on this material. Half of your presentation grade will be based on this assessment.

2. As a presenter, I will expect you to meet with me briefly once prior to your session to discuss the chapter you have been assigned, what you think are the main discussion points, and any questions you might have. Please let me know in advance when you plan to drop by so I can be sure to have read and thought about the chapter prior to our meeting.

3. To facilitate the discussion, I expect you to prepare a brief handout outlining the major claims of the chapter, evidence for them and the outstanding questions you propose we discuss. Mention of what you take to be the chapter’s weaknesses and strengths, or the relevance of the chapter’s topic for your own research, is particularly welcome. Please pass this out at least one week in advance of your presentation.

4. With regard to your presentation itself, you will be evaluated primarily with regard to the extent to which you accurately portray the authors' views and present an intelligent critique of them. When you disagree with Matthews consider how he might respond to your objection. 
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