[Physics 1xx course]: Scientific Revolutions
Winter Quarter, 2012
Syllabus

	Class Time
	TBA

	Instructors and Contact Information 
	Professor Samantha Hopkins

Office: 101F Chapman and 224 Volcanology
Office hours: TBA
Email: shopkins@uoregon.edu

Professor Raghuveer Parthasarathy  (Par-tha-sa-ra-thī)

Office:  174 Willamette Hall

Office hours: TBA
Email:  raghu@uoregon.edu

	Course description
	This course will examine scientific revolutions that have dramatically altered the ways in which we view the world. Our discussions will explore major concepts (including quantum mechanics, evolution, plate tectonics, and chaos theory) central to a diverse group of scientific disciplines.  Discussions will focus on understanding what these revolutions were, and what views they superceded. Students will gain an understanding of how science generates questions and defines the questions it investigates, while considering scientific revolutions in their respective historical contexts.  We will also explore the technological and societal consequences of these revolutions, in order to understand the role of scientific discoveries in shaping our lives.

	Teaching Assistants
	The teaching assistants for this course are “fellows” in the University of Oregon’s Science Literacy Program (SLP), a new initiative funded by the Howard Hughes Medical Institute.  Spanning several departments, SLP fellows will hold office hours and also help orchestrate in-class activities.  One of their main tasks is to serve as resources, for example helping you understand a wide variety of scientific content fairly quickly.  Make use of them!

	Learning Objectives
	1. How does science work?  We seek to gain an understanding of the scientific process by examining several “scientific revolutions”

2. We will learn about the importance of several major ideas (evolution, plate tectonics, chaos theory, and quantum mechanics) to history, society, and modern science.

	Assignments
	Readings and reading questions – For most topics, there will be one or more readings (see below) and a small set of questions related to that reading, to be answered by each student on-line before class.  
Homework – There will be weekly homework assigned that will provide practice in using the ideas and concepts explored in class.

	Textbook
	We will read parts of several books as well as various articles.

The following books are required:

· James Gleick, Chaos: Making a New Science (Penguin – any edition is fine)

· John Gribbin, In Search of Schrodinger’s Cat (Bantam, 1984)

· Thomas Kuhn, The Structure of Scientific Revolutions (University of Chicago Press – any edition is fine)

	Readings
	Additional readings will be provided by the instructors on the course Blackboard site. (https://blackboard.uoregon.edu/).  These will include, but are not limited to, the following:
List of readings

· Taylor, R. P., “Order in Pollock's Chaos,” Scientific American 287, 116-121 (2002).

· May, Robert M., “Simple mathematical models with very complicated dynamics, Nature 261, 459-467 (1976).

· Beninca, E., et al. Chaos in a long-term experiment with a plankton community. Nature 451, 822-5 (2008).

· Goldberger, A. L., Rigney, D. R., and West, B. J. Chaos and fractals in human physiology. Scientific American 262, 42-49 (1990).

· Mermin, N. D., “Bringing home the atomic world: Quantum mysteries for anybody,” Am. J. Phys. 49, 940-943 (1981).

· Phillip Yam, “Bringing Schrodinger's Cat to Life,” Scientific American 124-129  (1997).
· V. Jacques et al., Experimental realization of Wheeler's delayed-choice gedanken experiment, Science 315, 966 (2007).

· G. Farmelo, The strangest man : the hidden life of Paul Dirac, quantum genius (London: Faber and Faber, 2009) [excerpts]. 
· George Gamow, Thirty years that shook physics (Dover, 1985) [excerpts].
· Darwin, C. and Wallace, A.R. “On the tendency of species to form varieties; and on the perpetuation of varieties and species by natural means of selection.” Journal of the Proceedings of the Linnean Society of London. Zoology 3:45-62 (1858).

· Bowler, P. “Darwin’s originality.” Science 323:223-226 (2009).

· Bowler, P. “The Evolutionary synthesis.” Pp. 325-346 in Evolution: the History of an idea. University of California Press, Berkeley, CA (2003).
· Mayr, E. “What was the evolutionary synthesis?” Trends in Ecology and Evolution 8:31-34 (1993).

· Gould, S. “Is a new and general theory of evolution emerging?” Paleobiology 6:119-130 (1980).
· Pennisi, E. “Modernizing the modern synthesis.” Science 321:196-200 (2008). 

· Carroll, S.B. “The origins of form.” Natural History 114:58-63 (2005).

· Bryson, B. “The earth moves” pp. 173-186 in A Short History of Nearly Everything. Broadway Press, New York (2010).
· McPhee, J. pp. 114-131 in Basin and Range.  Farrar; Straus and Giroux, New York (1981).
· Oreskes, N. “From continental drift to plate tectonics.” Pp. 3-27 in (N. Oreskes ed.) Plate Tectonics: An Insider’s History of the Modern Theory of the Earth. Westview Press, Cambridge, MA (2001).
· Atwater, T. “When the plate tectonic revolution met western North America.” Pp. 243-263 in (N. Oreskes ed.) Plate Tectonics: An Insider’s History of the Modern Theory of the Earth. Westview Press, Cambridge, MA (2001).
· Hammond, A.L. “Plate tectonics: the geophysics of the earth’s surface.” Science 173:40-41 (1971).



	Clickers
	Each student is required to have a “clicker” (available in the UO bookstore).  These “personal response systems” allow real-time assessment of student understanding of concepts, and will be used for a variety of in-class activities.

	Grading
	Participation / Preparedness – 15%.  Based on “clicker” questions related to the assigned readings or present discussion topic.  Absences:  More than three unexcused absences will result in a reduction of the final course grade by one full letter grade.  (See Section 7 for examples of excused and unexcused absences.)

Homework Assignments – 30%

Midterm Exam – 25%

Final Exam – 30%

Final Grade: A=86-100%; B=71-85%; C=56-70%; D=41-55%; F=0-40%.

	Calendar
	A rough schedule for the term:

Weeks 1-2: Evolution 

Weeks 3-4: Chaos Theory

Week 5: Short topics + Midterm

Weeks 6-7: Plate Tectonics

Weeks 8-9: Quantum Mechanics

Weeks 10: General insights into scientific revolutions

	Expected workload
	Students should expect to spend approximately 6 hours a week on reading assignments, as well as another 3 hours a week on homework assignments and answering reading questions.

	Necessary Caveats
	Students are expected to abide by university policies on academic honesty, avoiding plagiarism, fabrication, cheating, and academic misconduct.  The Student Conduct Code (http://conduct.uoregon.edu/) provides definitions of these terms and explanations of the university policy on the subject.  The UO Library also provides a guide to avoiding plagiarism (http://libweb.uoregon.edu/guides/plagiarism/students/).  You are responsible for understanding these regulations and abiding by them.  Students should be particularly careful to avoid plagiarism and excessive collaboration in writing up out-of-class assignments, and in working on projects and exams.  Academic dishonesty will be dealt with severely, as it is disrespectful to your fellow students and your instructor, as well as being against both university regulations and state laws.

	Students with disabilities
	If there are aspects of the instruction or design of this course that result in barriers to your inclusion, please notify Profs. Hopkins and Parthasarathy as soon as possible.  You are also welcome to contact Disability Services in 164 Oregon Hall, 346-1155.

	Succeeding in this Course
	Plan ahead and start early!  The reading assignments are a vital part of this course, and it is​ important to start reading them early not only to understand the subject matter but to be able to articulate what you don’t understand – in class lectures and discussions will build on your reading experiences.  Note that the reading assignments must be done before the days at which their topics are discussed in lecture.  In general, it will be crucial to keep up with the course and not fall behind; later topics will build on earlier ones.

Make use of available resources.  If you have questions about lectures, assignments, readings, or other matters, please visit Profs. Hopkins and Parthasarathy during office hours, or communicate by phone or email.  Individual appointments can certainly be arranged to accommodate schedule conflicts with the regular office hours.

The University’s Academic Learning Services (ALS) center provides a variety of workshops, individual consultations, writing assistance labs, and more to assist UO students.  For more information please see als.uoregon.edu, or call (541) 346 3226.


