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I.  General Information


Instructor:

Professor David Eichinger





WTHR 221B





(49)4-0711





deich@purdue.edu


Class Meetings:  
Tuesdays, 5:00-7:50 pm, BRNG 3276


Office Hours:

Tuesdays 3:30 - 4:30 pm and by appointment

II. Course Description

Rationale

Scientific literacy emerged in the late 1980s as a central goal of educational reform in the United States. Included in most definitions of scientific literacy, including the National Science Education Standards, is an understanding of the nature of science, that is, how scientists produce valid knowledge. Thus science teachers need to understand the nature of science in order to improve the scientific literacy of their students. Furthermore, teachers’ understanding of the nature of science can influence their approach to science teaching and even their teaching behaviors. Therefore it behooves science educators to begin to examine issues related to the discipline of science. In this course we will explore philosophical and sociological questions related to the scientific enterprise. The understandings we develop will then be applied to questions about teaching and learning science.

Objectives

By the end of this course, you should have developed an understanding of:



• various philosophical positions on the nature of science.



• your own views of the nature of science.


• the roles of scientists, the greater society, culture, and gender in the creation and validation of scientific knowledge.



• students’ and teachers’ ideas about the nature of science.

• the implications of various perspectives on the nature of science for science teaching and learning.
EMERGENCY STATEMENT

In the event of a major campus emergency, course requirements, deadlines and grading percentages are subject to changes that may be necessitated by a revised semester calendar or other circumstances. 
ADAPTIVE PROGRAMS STATEMENT

Students with disabilities must be registered with Adaptive Programs in the Office of the Dean of Students before classroom accommodations can be provided. If you are eligible for academic accommodations because you have a documented disability that will impact your work in this class, please schedule an appointment with me as soon as possible to discuss your needs.

Overview

Philosophy is a discipline that examines the ultimate reality, causes, and principles underlying being and thinking. It helps us think about what we do and why and how we do it. The five major branches of philosophy can also be applied to our study of the philosophy of science:

metaphysics: Examines the nature and ultimate significance of the universe. It includes ontology, the study of the nature of being.  Philosophers of science examine the kinds and nature of things in the world, and the ontological status of scientific knowledge claims.

logic: Studies the laws of valid reasoning. Philosophers of science look at the logic involved in generating and testing explanations, proofs, etc.

epistemology: Explores the nature of knowledge and the process of knowing.  Philosophers of science ask how scientific knowledge is generated, presented, and validated.

ethics: Examines the problems of right conduct. Philosophers of science ask questions about the value systems that scientists have and ask how these values affect the practices and conclusions of science.

aesthetics: Ponders the nature of beauty. Philosophers of science also contemplate issues of aesthetics.

For our purposes in this course, we will mainly deal with epistemological issues--questions about the nature and adequacy of scientific knowledge. Philosophy of science is only one of a group of disciplines collectively known as the social studies of science, including the history and sociology of science, which attempt to make sense of the scientific enterprise. In this course we will draw from all three.
Learning Activities
This course is a seminar; the success of the course will depend on the active participation of all members in helping to shape the ultimate content and relevance of the course.  Our primary activity will be in-depth discussions of course topics and readings. You will be struggling with complex ideas as you attempt to make sense of the nature of science. To accomplish this, we will attempt to achieve a dialectic atmosphere where various philosophical views are explored.  The discipline of philosophy may be quite new to you, and the discussion format of class meetings not entirely comfortable.  For most readings, I will distribute study questions in advance to help us prepare for discussions. Other learning activities are aimed at helping you in your meaning-making endeavors.

Class discussions  - As noted above, all class members will be expected to take an active role in our class discussions.  The purpose of these discussions is to help us as individuals and as a group to develop meaningful interpretations of our readings.  In order to facilitate this, study questions (written by the instructor) will be provided to guide our reading and to serve as common topics for discussion.  In addition, each class member is encouraged to prepare notes on the points of major significance for each set of readings.  These notes should be brought to class each week, where they will help guide our discussions.  They will also form an important part of your course notebook.

Journal  - Each participant will keep a journal during the semester.  This journal should constitute a portfolio of ideas and reflect an ongoing dialogue which you carry on with yourself as well as with the instructor and other class members concerning course concepts and issues.  It should represent a continuing account of that which interests, confuses, or otherwise stimulates you and your thinking about the course material.  Entries should reflect a developing perspective on your part - one that demonstrates a balance between breadth and depth.  Readings and class discussions, along with the knowledge and experience that you bring to this class, should serve as stimuli for your journal entries.  You should write an entry for each class along with its accompanying readings.  Each journal entry should indicate a critical attitude toward the course material and showcase what you are learning as well as what you find problematic or disagree with.  What you don't understand, ask questions about.  What you do understand and comes as a major "ah ha" experience or breakthrough, so indicate.  From time to time I may ask the class to respond to certain issues or problems and include these responses as entries in your journal.  In addition, I may ask you individually to respond to certain questions that were prompted by your journal entries.  

In short, you may think of this journal as a personal intellectual history that chronicles what you have learned and experienced in this course.  Although there is no set page limit for journal entries, you should bear in mind that a percentage of your course grade will be based upon their breadth and quality.  Each week journal entries from a subset of the students will be handed in by the end of each class (you can use them to help guide our class discussion before handing them in), and may be handwritten, typed, or submitted electronically.  Each set of entries will be evaluated on a three point scale of either very good (VG), acceptable (AC), or unacceptable (UN).  I will make each set of entries, along with comments, available for you at the following class meeting.  You should keep your journal entries in some sort of binder or folder so that you have a complete record of them.  (I may ask to see the whole set at the end of the semester.)  You need turn in only the most recent set of entries each week.  Those of you who prefer to do the journal on the computer are encouraged to do so - your journals may be submitted via e-mail attachment or via Blackboard Vista.

Book Report - Practitioners of Science - As we read about and discuss the philosophical and theoretical ideas in this course, it will be helpful to have an opportunity to relate these ideas to real-life examples.  For this assignment you will read a book-length account of the scientific enterprise (e.g., The Double Helix: A Personal Account of the Discovery of the Structure of DNA, or A Feeling for the Organism: The Life and Work of Barbara McClintock).  You will compare the account to course ideas, making connections, finding examples, and discovering discrepancies.  You will be asked to write a short written report of your findings as well as to weave them into our class discussions.  For possible book ideas, see the Practitioners of Science Bibliography.  The book report will be due on April 14.
Paper and presentation  - Your study of the philosophy of science and science education should include an opportunity for you to apply and synthesize the ideas and issues you have been examining.  Accordingly, each class member will write a paper and present it to the class.  The scope of possible topics for this paper is wide open, and we will be discussing the paper and presentation more as the semester progresses.  Included below are some possible ideas that may help stimulate your thinking about this paper:

- choose a particular philosophical issue that we touched on in class and investigate it further.  Sort out the various positions and then develop your own argument including implications for teaching and learning science.

- investigate a particular school of thought in philosophy of science or education in more depth and consider the implications for science teaching, learning, and research.

- critically analyze a current science education document (e.g., National Science Education Standards, The Indiana Science Proficiencies) or a textbook at any level to determine what is has to say about the nature of science.

- pick a particular scientific concept and analyze its historical development from one or more philosophical perspectives.

- pick a particular scientific concept, analyze its historical development comparing that to the literature on children's ideas about this topic.  Then create a lesson or unit that would be philosophically and pedagogically appropriate.

Once you have some initial ideas for a paper topic, you should schedule an appointment to see me and/or send me an e-mail about your ideas.  We will work together to identify a manageable topic and appropriate references.  You should discuss your topic with me by February 17, turn in a 1-2 page prospectus by March 3, a preliminary annotated bibliography by March 24, and be prepared to present a poster on your topic on April 28.  The final paper will be due on Tuesday, May 5 by 5:00 PM.  No late papers will be accepted!
ACADEMIC DISHONESTY STATEMENT

Purdue prohibits "dishonesty in connection with any University activity. Cheating, plagiarism, or knowingly furnishing false information to the University are examples of dishonesty." [Part 5, Section III-B-2-a, University Regulations] Furthermore, the University Senate has stipulated that "the commitment of acts of cheating, lying, and deceit in any of their diverse forms (such as the use of substitutes for taking examinations, the use of illegal cribs, plagiarism, and copying during examinations) is dishonest and must not be tolerated. Moreover, knowingly to aid and abet, directly or indirectly, other parties in committing dishonest acts is in itself dishonest." [University Senate Document 72-18, December 15, 1972]

For a first instance of academic dishonesty of any kind, the person(s) involved will receive a zero on that assignment and lose any benefit of the doubt for a borderline grade.  In the case of a second instance, the person(s) involved will receive an F for the course, and the instance will be reported to the Office of the Dean of Students.  The instructor also reserves the right to implement part or all of these more severe penalties in the case of a serious instance of academic dishonesty, even if it is the first such instance.  If you have any questions at all about what is permissible behavior, save yourself some heartache and ask before acting.

Evaluation
Grades will be determined as follows:



Class participation


25%


Journal




25%


Book Report



20%


Paper/presentation


30%

Readings and Bibliography
Two books (see below) have been ordered for this course, and should be available at area bookstores.  Other readings will be selected from additional books and journals.  Each week the designated readings will be assigned, and copies of the readings (other than the texts) will be provided by the instructor either on-line or as hard copies.  

The following books will serve as required readings in the course:

Chalmers, A. F.  (1999).   What is this thing called Science? (3rd ed.)  Indianapolis: Hackett Publishing Company, Inc.

Kuhn, T. S.  (1970).  The structure of scientific revolutions. (3rd ed.)  Chicago: University of Chicago Press.

Topical bibliographies, weekly discussion questions, and other information needed for the various assignments will be provided as the semester progresses.

Calendar
The course will be divided into three sections, in which we will examine the following:


• The nature of scientific knowledge



• induction and deduction



• classical viewpoints: e.g., positivism



• post-positivistic viewpoints: e.g., pragmatism


• Sociological issues in doing science



• the research community



• science in different cultures



• feminist perspectives


• Implications for science teaching and learning

The class WILL NOT meet on the following Tuesday:


March 17 (Purdue Spring Break)

EDCI 51800 "The Nature of Science in Science Teaching"

Spring 2009 Course Schedule

	WEEK


	TOPIC
	READINGS TO BE DISCUSSED
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 = reading assignment posted on Blackboard Vista course website

	Section 1:  The Philosophy of Science

	1      1/13
	Course Introduction

Views on the nature of science
	None

	2     1/20


	Overview and Rationale
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American Association for the Advancement of Science.  (1989).  Science for All Americans.  Washington, DC: AAAS. (Chapter 1)
Driver, R., Leach, J., Millar, R., & Scott, P.  (1996).  Young people’s images of science.  Philadelphia: Open University Press.  (Chapters 1-2)

[image: image3.png]


McComas, W. F. (1997).  15 myths of science:  Lessons of misconceptions and misunderstandings from a science educator.  Skeptic, 5, 88-95.

	3     1/27
	Inductivism
	Chalmers, A. F.  (1999).  What is this thing called science?  (3rd ed.).  Indianapolis: Hackett Publishing.  (Chapters 1-4)

	4     2/3
	Falsificationism
	Chalmers, A. F.  (1999).  What is this thing called science?  (3rd ed.).  Indianapolis: Hackett Publishing.  (Chapters 5-7)

Popper, K. R.  (1969).  Science:  Conjectures and refutations.  In Conjectures and refutations.  New York:  Harper & Row.  (Chapter 1)

	5     2/10
	Kuhn's paradigms – Part I
	Kuhn, T. S.  (1970).  The structure of scientific revolutions (3rd. ed.).  Chicago:  University of Chicago Press. (pp. 1-51)

Chalmers, A. F.  (1999).  What is this thing called science?  (3rd ed.).  Indianapolis: Hackett Publishing.  (Chapter 8)

	6     2/17


	Kuhn's paradigms – Part II
	Kuhn, T. S.  (1970).  The structure of scientific revolutions (3rd. ed.).  Chicago:  University of Chicago Press.  (pp. 52-110)

*Tentative final paper topic discussed with Dr. E

	7     2/24


	Kuhn’s paradigms – Part III


	Kuhn, T. S.  (1970).  The structure of scientific revolutions (3rd. ed.).  Chicago:  University of Chicago Press.  (pp. 111-173)


	WEEK
	TOPIC
	READINGS TO BE DISCUSSED

	8     3/3
	Lakatos & Research Programmes 

Feyerabend's anarchy


	Chalmers, A. F.  (1999).  What is this thing called science?  (3rd ed.).  Indianapolis: Hackett Publishing.  (Chapter 9)
Chalmers, A. F.  (1999).  What is this thing called science?  (3rd ed.).  Indianapolis: Hackett Publishing.  (Chapter 10)

Feyerabend, P. K.  (1975).  How to defend society against science.  Radical Philosophy, 11, 3-8.

*1-2 page prospectus for final paper due

	Section 2:  The Sociology of Science

	9       3/10


	Introduction to the sociology of science
	Merton, R.  (1973).   The normative structure of science.  In Merton, R. K.  The sociology of science:  Theoretical and empirical investigations (pp. 267-278).  Chicago:  University of Chicago Press.

Campbell, D. T.  (1979).  A tribal model of the social system vehicle carrying scientific knowledge.  Knowledge: Creation, Diffusion, Utilization, 1(2), 181-201.



	        3/17
	NO CLASS, SPRING BREAK


	

	10    3/24


	Science and culture
	Haraway, D.  (1993).  The bio-politics of a multicultural field.  In S. Harding (Ed.), The "racial" economy of science (pp. 375-386).  Bloomington:  The University of Indiana Press.

Traweek. S.  (1993).  Cultural differences in high-energy physics:  Contrasts between Japan and the United States.  In S. Harding (Ed.), The "racial" economy of science (pp. 398-407).  Bloomington:  The University of Indiana Press.
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 Gibbs, W. W.  (1995).  Lost science in the Third World.  Scientific American, 273(2), 92-99.

*Annotated bibliography due


	WEEK


	TOPIC
	READINGS TO BE DISCUSSED

	11     3/31
	Science and gender
	Brickhouse, N. W.  (1998).  Feminism(s) and science education.  In B. J. Fraser and K. G. Tobin (Eds.).  International handbook of science education (pp. 1067-1082).  Dordrecht: Kluwer.

Gilmer, P. J.  (1990).  What it’s really like to be a woman in science.  In D. E. Herget (Ed.).  Proceedings of the First International Conference on the History and Philosophy of Science in Science Teaching (Vol II) (pp. 133-135).  Tallahassee, FL: Florida State University.

Harding, S.  (1991).  Why “physics” is a bad model for physics.  In Whose science?  Whose knowledge?  Thinking from women’s lives (pp. 77-102).  Ithaca, NY:  Cornell University Press.


	
Section 3:  Implications for Science Teaching and Learning




	12     4/7


	Teacher and student views of the nature of science
	Driver, R., Leach, J., Millar, R., & Scott, P.  (1996).  Young people’s images of science.  Philadelphia: Open University Press.  (Chapters 4,5,9)
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 Abd-El-Khalick, F., Bell, R. L., & Lederman, N. G.  (1998).  The nature of science and instructional practice: Making the unnatural natural.  Science Education, 82, 417-436.
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 Abell, S. K., Martini, M., & George, M. D.  (2001).  “That’s what scientists have to do”: Preservice elementary teachers’ conceptions of the nature of science during a moon investigation.  International Journal of Science Education, 23, 1095-1109.




	WEEK


	TOPIC
	READINGS TO BE DISCUSSED

	13    4/14


	Multicultural aspects of NOS and science teaching and learning
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 Allen, N. J. & Crawley, F. E.  (1998).  Voices from the bridge; Worldview conflicts of Kickapoo students of science. Journal of Research in Science Teaching, 35, 111-132.

        OR
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 Kawagley, A. O., Norris-Tull, D., & Norris-Tull, R. A.  (1998).  The indigenous worldview of Yupiaq culture: Its scientific nature and relevance to the practice and teaching of science. Journal of Research in Science Teaching, 35, 133-144.
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 Lee, O.  (1997).  Scientific literacy for all: What is it, and how can we achieve it? Journal of Research in Science Teaching, 34, 219-222.
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Cobern, W.W., & Loving, C. C.  (2001).  Defining science in a multicultural world: Implications for science education.  Science Education, 85, 50-67.
*Book report due

	14     4/21


	The nature of science and science teaching
	Posner, G. J., Strike, K. A., Hewson, P. W., & Gertzog, W. A.  (1982).  Accommodation of a scientifc conception: Toward a theory of conceptual change.  Science Education, 66(2), 211-227.
Driver R.  (1989).  The construction of scientific knowledge in science classrooms.  In R. Millar (Ed.), Doing science: Images of science in science education (pp. 83-106).  New York: The Falmer Press.

Driver, R., Leach, J., Millar, R., & Scott, P.  (1996).  Young people’s images of science.  Philadelphia: Open University Press.  (Chapter 10)



	15     4/28
	Poster Presentations
	Posters based on your final papers will be presented in class



	16     5/5
	Final Papers Due
	Final papers due by 5 PM  – No late papers accepted!








