
IST 2420 Syllabus, Winter 2007


Syllabus: IST 2420: Atoms and Stars, Winter 2008
Course web site: http://www.is.wayne.edu/drbowen/aasf08

About this course

This Syllabus covers the following section of IST 2420: Section 001, CRN 12892 for the Fall 2008 semester. This section meets Mondays from 6 to 8:15 PM (will vary somewhat) in 122 Cohn Building, and then moves to 314 Shapero Hall for the lab period. NOTE: Temperatures in the lab room are extremely unpredictable. Sometimes it will be hot; at other times, cold. DRESS IN LAYERS!!!

Instructor: David Bowen, d.r.bowen@wayne.edu / cell phone: 248-514-9458

CAMPUS


HOME




FORD (Fridays)
216 Physics Building

4704 Elmhurst Avenue

313-390-2155

666 West Hancock

Royal Oak, MI
48073

dbowen2@ford.com

Detroit, MI
48202

248-549-8518

313-577-1498


AIM Screen Name: wsu web guy

Office Hours:
Mondays 5 to 6  PM in 122 Cohn Hall

Tuesdays and Thursdays 2:30 – 3:30 PM in 216 Physics


Wednesdays 5 to 6 PM in 79 Manoogian




Or call or email or set up an appointment

Required Texts:

1.
Atoms and Stars Reader (Interdisciplinary Studies Program, Wayne State University)

2.
Atoms and Stars Lab Manual (Interdisciplinary Studies Program, Wayne State University)

Texts are bought from Palmer Printing / 61 West Palmer between Woodward and Cass / 313-831-3216. Both together are $25 cash only. Business hours: 9:00 - 5 Mon – Fri.

General Education:

This course fulfills the WSU general education requirement in the physical sciences (PS) and the laboratory science requirement (LS). This is the only Interdisciplinary Studies course that fulfills these requirements.

Course Description:

This course is primarily about the transition from Greek philosophy to modern science (which is simply called “science”). The period of Greek philosophy is roughly 600 BC to 400 AD, and modern science developed first in certain of the physical sciences (physics and chemistry) in Europe roughly during the period 1400 to 1800 AD. See the full version of this Syllabus for more detail. The main topics covered in this core of the course will be:

· The reliability and value of science, and how the reliability and value happen

· The basic history of the rise of (modern) science and the development of the scientific method and of ideas about how science should be conducted

· The content of the various theories and experiments from the Greeks through to Isaac Newton (astronomy - or the “stars” part of the course - and physics) and John Dalton (atomic theory – or the “atoms” part of the course – and chemistry)

While the above is the core of the course, we will cover other topics in addition, such as:

· The roles of the primary world cultures in this story.

· The science of natural disasters

· Update on modern physics and astronomy, such as the Big Bang

· Relationship between science and technology

· A picture of how science and technology make progress, and critical stages of this development. 

Grades
Grades are given on the basis of performance on the assignments, and are not meant to indicate intelligence or potential, apart from performance. The grading scale will be

	Letter
	Numerical
	Meaning

	A
	90 – 100
	Excellent, superior achievement

	B
	80 – 89
	Solid achievement

	C
	70 – 79
	Average

	D
	60 – 69
	Below average

	F
	59 or less
	Failing

	W
	
	Official withdrawal using Pipeline. Does not count in your academic average. 

	I
	
	At least 50% of course work turned in, based on percent of grade. Must be able to finish course without attending classes or other support, must have completed a substantial part of the written assignments, must have agreement with Instructor for completion date.


The "-" range for a grade of A through F is the lower three points, and gets averaged at the middle. For example, A- is 90 to 92 and gets averaged as 91. The "+" for a grade is the top three points, and gets averaged at the middle. For example, B+ is 87 to 89 and gets averaged as 88. A grade of 100 is an A+. Note that the highest grade recognized by the University for the semester grade is A.

Course grades will be calculated on the following basis:

	Percent
	Assignment

	10%
	Attendance and participation

	20%
	Laboratory exercises

	10%
	Essay 1

	10%
	Essay 2

	20%
	Midterm exam

	30%
	Final exam, cumulative from the beginning of the semester.


Topic and assignment schedule:

	Class
	Date

Mon
	Topics
	Readings (due at beginning of class)
	Due (at beginning of class)

	1
	9/8
	Introduction, Essay 1 topic, Experiment 1.
	
	 

	2
	9/15
	Writing Guide, seeking scientific explanations, the concept of atmospheric pressure, Before the Greeks, Experiment 2
	Syllabus

Reader Preface through Pg 25
Manual, General Laboratory Instructions, Additional Laboratory Instructions, Experiment 1, Experiment 2
	Report on Experiment 1.

	3
	9/22
	Boyle’s Law, Greek Science, “In Between,” Experiment 3 Pt 1
	Reader, Greeks Bearing Gifts.

Manual, Experiment 3 Pt 1.
	Report on Experiment 2

	4
	9/29
	The Universe and the Speed of Light, Mathematical Proof, Experiment 3 Pt 2.
	Reader An Inventory of the Universe, A Case History in Astronomy and Physics: The Speed of Light, Euclid.

Manual, Experiments 3 Pt 2.
	Report on Experiment 3 Pt 1

	5
	10/6
	The solar system and early theories, Experiment 8 Pt 1.
	Reader Motions in the Solar System, Copernicus Incites a Revolution.

Manual Experiment 8 Pt 1.
	Report on Experiment 3 Pt 2, Essay 1

	6
	10/13
	Johannes Kepler, Experiment 8 Pt 2
	Reader Case History in Astronomy: Johannes Kepler, The Watershed to the start of Chapter 6, “The Giving of the Laws”

Manual Experiment 8 Pt 2.
	Report on Experiment 8 Pt 1.

	7
	10/20
	Astronomical Models, Case Study: Johannes Kepler.

Q & A Review for Midterm
	Reader Finish the Watershed.

	Report on Experiment 8 Pt 2.

	8
	10/27
	Midterm, A Model for scientific progress, After the Greeks, Experiment 13
	Manual Experiment 13
	Study for in-class midterm on weeks 1 – 7.

	9
	11/3
	Kepler, Galileo, Astronomy and the Telescope, Experiment 10
	Reader The Planet Mars and Kepler’s Three Laws of Planetary Motion, The Crime and Punishment of Galileo Galilei

Manual Experiment 10
	Report on Experiment 13

	10
	11/10
	Newton, Gravitation, and the Solar System, Experiment 9
	Reader “God said, ‘Let Newton be!’,” What is Gravity?

Experiment 9
	Report on Experiment 10

	11
	11/17
	Atoms and Molecules, Experiment 7
	Reader Atomic Nature of Matter

Manual Experiment 7
	Report on Experiment 9

	12
	11/24
	Elements, Atoms and Molecules
	Reader Chemistry

Manual Experiment 11
	Report on Experiment 7

	13
	12/1
	Greenhouse effect, Big Bang Theory and Cosmology Experiment 4
	Reader New York Times on Kansas & Big Bang (emails), Black Holes, Global Warming, Icecaps and Hurricanes: the Proof of Climate Change
Manual, Experiment 4.
	Report on Experiment 11, Essay 2

	14
	12/8
	Other Aspects of the Universe, wrap-up, Review for Final
	Reader Knowledge or Certainty, What is Science?
	Report on Experiment 4. Except for Final exam, all work to be counted in the regular course grade must be in today. Work turned in after today will count for Change of Grade only.

	15
	12/15
	Final exam
	
	Study for cumulative Final.


Lab Reports
Lab reports consist of:

1. Your own raw Data Sheet from the lab session, not changed in any way. It must have the detail to support the Analysis (#2 below), and must be reasonably neat, complete, and organized. 

a. Setting. This includes the date of the lab session, the number and title of the Experiment, and the full names (first and last names) of your lab partners.

b. The Procedure(s) you followed. If you exactly followed the Procedure in the Lab Manual, it is sufficient to say this, without further description.

c. The results of the Procedure, in other words your Observations and/or Measurements, along with any unit conversions. Labels for data, notes about units and sketches of the apparatus will all help you write the second part of the report, the Analysis.

The Data Sheet should not include theories or hypotheses, and if it does, they should be clearly separated and identified. A theory or hypothesis attempts to explain why the Procedure leads to the Observations/Measurements.

2.
As typed homework, your Analysis of the results, usually based on questions in the lab manual. Some labs do not require an Analysis; in such cases the Data Sheet by itself is sufficient. If only one of these two parts is present, the maximum grade for the Lab Report is C.

Here is the reasoning behind the requirements for the lab report:

· The procedure is what you did, and the observations and measurements are what happened as a result. “I did A and I saw or measured B.” A is the procedure, and B is the observation or measurement. The observation and measurement are worthless without knowing what (the procedure) led up to them.

· Observations and measurements are extremely important to scientists. The record should be complete. Memory is unreliable, so if something is important, or might become important, write it down. The Data Sheet is a complete record of the experience.

· You may have had an advance hypothesis or guess about what will happen, or a second type of hypothesis or guess at an explanation about why it happened. Even if your hypotheses are wrong, the observations and measurements are still valid. Don’t mix up what might be junk (hypotheses which may be wrong) with the good stuff (observations and measurements).

Absence and Making up Work

All course materials will be available on the course web site, which is listed at the top of this Syllabus. If you miss a class, you are expected to download the materials from the web site, read them, and ask any questions during office hours or by phone or email, before the next class. Contact me to see how to make up lab periods and reports, class sessions, essays and exams.

Exam Questions and Essay Topics

Exam questions will be distributed well before the exams. Essays will be on assigned topics, which are in this syllabus.

Essays
Essays should be 3 – 4 pages, double-spaced, in 12-point Times Roman or equivalent font, with one-inch margins top and bottom, and 1.5 inch side margins. Essays will be graded on:

· Content (one third). Does the essay show evidence of reading and understanding the course materials and class presentations and discussions, up to the week before the essay is due, and applying them to the topic?

· Form (one third). Does the essay have (1) a title page (does not count in number of pages) with your name, the assignment and a title that describes the content of the essay, (2) an introduction that is a roadmap for the essay as a whole, (3) a body that is well-organized with transitions between topics and detail that supports general statements, and (4) a conclusion that sums up the essay as a whole and indicates its significance?

· Mechanics (one third). Spelling, grammar and punctuation.

Essay 1 Topic:

We have studied two cases in which an earlier theory is replaced by a later one: (a) Aristotle's view that nature abhors a vacuum was replaced by the sea of air hypothesis and (b) the caloric theory of heat was replaced by Rumford’s kinetic theory of heat. We have also read about Copi’s seven steps of the scientific method. Pick one of the two cases above (a or b), describe the sequence in which it took place, and show by comparison whether each of Copi's seven steps in the scientific method happened or not. Draw on material from the reading, class discussion, and the laboratory experiments. Also describe what this tells us about the scientific method.

Essay 2 Topic:
What has this course been about? You should answer this question with a core concept or idea, perhaps with dependent parts, and illustrated with by referring to course experiences, such as labs and discussions, and materials, such as readings, notes, lab materials, and so on. Take the “Course Description” section in the Syllabus, above, as a starting point for your thinking. (This is NOT a statement that you should include the Course Description verbatim in your Essay.) You can agree with, make changes to, or disagree with this description, but if you disagree, include an equivalent description – that is, one that covers the course as a whole. If you disagree that there was a core concept or idea, give your reasoning as to why the core concept in the Syllabus is not valid, and give the topics that you think the course covered. Another possibility is to write that there was a core that covered much or most of the content, but that some parts did not fit in, with specific examples of course. It is not appropriate to evaluate my performance as the Instructor, whether positively or negatively, in this essay – that is for the Student Evaluation of Teaching.

Example of Mathematics Used In This Course

After thorough class discussion, and opportunities for practice, you will be expected to do the following types of math problems:

1. Given numerical values for any three of the four quantities in Boyle's law, find the fourth. Boyle’s law is P1 × V1 = P2 × V2.

2. Convert measurements from inches and sixteenths to decimal inches, from feet and inches to decimal feet, and from pounds and ounces to decimal pounds.

Turning in assignments
All lab reports are turned in as hardcopy, with the Data Sheet and the Analysis stapled together (not paper-clipped or dog-eared) and turned in as a single assignment by itself, not bundled, clipped or stapled together with other work. If you use paper from spiral-bound notebooks, cut off the “fringe” on the side. Essays are turned in on 3½’ floppy diskettes or a USB flash drive (you will get these back with the graded copy of your essay).

Grade Appeals
If you feel that your semester grade is unfair, the Grade Appeals process is (a) first you should discuss this informally with me, (b) then you should discuss it with me more formally, say by email, so that there is a record. If you are still not satisfied at this point, (c) then appeal to Howard Finley (313-577-0832, howard.finley@wayne.edu), and (d) then to Jogindra Wadehra in the Physics Department (313-577-2740, wadehra@wayne.edu) and from there (e) to the Dean of the College of Liberal Arts and Sciences, Robert Thomas (313-577-2519, robert_thomas@wayne.edu). The final step is (f) appeal to the University Provost (see the University Bulletin for this step). At each step, there are deadlines and requirements, and you should follow these. Starting with Step (d), the process is documented at http://www.clas.wayne.edu/clas_files/Grade_Appeal_process.pdf, and you should follow that document; my summary above is only a guide. The grounds for a grade appeal may be (1)  the application of non-academic criteria in the grading process, as listed in the University's non​discrimination and affirmative action statute: viz, race, color, sex, national origin, religion, age, sexual orientation, marital status, or handicap; (2) sexual harassment; or (3) the application of criteria not relevant to course requirements. At any time, the student may also or instead go to the University Ombudsperson (www.ombudsman.wayne.edu) or to the Provost of the University (www.wayne.edu/provost/).

Educational Accessibility
If you feel that you may need an accommodation based on the impact of a disability, the Office of Educational Accessibility Services (EAS) coordinates reasonable accommodations for students with documented disabilities. The Office is located in 1600 UGL, phone: 313-577-1851 (Voice)/577-3365(TTY), web site http://www.eas.wayne.edu.

Assessment by the 4th Week
For this course, the instructor is required to provide the University with a formal assessment of your performance by the end of the fourth week. The assessment includes your performance on quizzes, the amount of homework you turn in, timely purchase of class materials and attendance.
Class Conduct

Due to the size and location of the class, I expect the following standards for conduct:

1. Clean up after yourself and your lab group – trash in receptacles, lab equipment put back.

2. Cell phones and other electronics will not be used in class. If you need to take an emergency call, for example concerning child care, leave the room. The exception is exams - then keep cell phones and similar devices in plain sight. If you need to take an emergency call, come to the front of the room so that I can monitor the conversation.

3. During class, you have the right to ask for repetition and/or clarification and/or specific examples of general cases, and to understand what is going on at the time. You do not have the right to bother your neighbors to ask them to repeat or clarify; this causes them to fall behind.

4. I will try to maintain an informal atmosphere to encourage your questions and comments.

5. Unsafe conduct will not be tolerated (primarily applies to labs). 

Sanctions may include loss of credit for attendance, lowering of grades, rejection of one or more assignments, and/or expulsion from class.

Late/Missing Assignments:
With some exceptions, I will accept late assignments with no reduction in credit. All work to be counted in the regular course grade must be in by Class 14. Work turned in after that time will count towards a Change of Grade. You can also turn in late and reworked assignments after the course is over, for a Change of Grade; see the full Syllabus for details.

Grading for Course withdrawals: 

Students who stop class participation will normally be given an F. In order to request an I, you must set a completion date in consultation with the Instructor, and an agreed makeup plan for all work including missed class time.

Citations

A citation is a reference to an authority. Aside from your observations, hypotheses and theories in the Lab Reports, and references to widely-known facts (example: Lansing is the capitol of Michigan), all direct quotations and other references to authority must be cited. If a reference is cited but the text is not in quotes, then the words must be your own. Citations of written works include (a) Author’s name, (b) Name of work, (c) Year that work was published and (d) Page. The Interdisciplinary Studies Program follows the citation style of the Modern Language Association (MLA). Simply, the MLA standard for a citation is to put the author’s last name and the page number in parentheses inline with the text, and then to list references alphabetically by author’s last name, with the rest of the bibliographic information in the bulleted list above, on a “Works Cited” page at the end of the document. For details, consult the DIS standard writing reference, The Everyday Writer by Andrea A. Lunsford, published in 2004 by Bedford/St Martins Press, or go to a web site such as http://owl.english.purdue.edu/owl/resource/557/02/.

PLAGIARISM 
Putting this topic at the end does not imply that I think it is unimportant, but instead that I think it applies to everything in this course. In academic work, plagiarism is treated as a serious breaking of the rules, but it has harmful effects on your education beyond this. Plagiarism basically means passing off someone else's work as your own, and includes reusing your own work from the present course or from past courses. It does not matter whether this is done on purpose or by accident, by commission or omission, from one source or from many sources; it is still plagiarism, and it is still serious.

The Department of Interdisciplinary Studies has a formal Plagiarism Policy at http://www.clas.wayne.edu/IS, then click on the tab “Current Students” at the top, and then on “Plagiarism.” Alternately, follow the link on the course web site.

In this course, I will ignore the first case of work that contains plagiarism, as if it were never turned in. In order to receive credit for the assignment, another topic must be chosen, and the work completely rewritten. Note that at the end of the course, there may not be enough time to redo the work, or even to notify you, before grades are due. Therefore, plagiarism near the end of the semester can have a particularly serious effect on your grade. The second case of plagiarism will count as an automatic failure for that assignment, and the third case will result in failure for the course. In all cases, including the first, a memo will be sent to the Program describing the plagiarism, and the action I have taken.

The main consequence of plagiarism, whether or not it is detected, is that you will not have the confidence that you can do the course work. The ability to step up in the outside world and say with confidence, "I can do that" is surely one of the primary benefits of a college-level course, and is the source of the other benefits. You may "get away" with plagiarism once or even more than once, but the main cost is that your college education, which is one of the best things you can do for yourself, will not have the benefits you were looking for.

In this course, I will ignore the first case of work that contains plagiarism, as if it were never turned in. In order to receive credit for the assignment, another topic must be chosen, and the work completely rewritten. Note that at the end of the course, there may not be enough time to redo the work, or even to notify you, before grades are due. Therefore, plagiarism near the end of the semester can have a particularly serious effect on your grade. The second case of plagiarism will count as an automatic failure for that assignment, and the third case will result in failure for the course. In accord with the IS plagiarism policy, in all cases, including the first, a memo will be sent to the Program describing the plagiarism, and the action I have taken. The student has the right to see the memo before I send it, to have a copy of the memo, to add a comment to the memo if desired. The student will be offered the opportunity to countersign the memo, but the memo will be sent with or without this counter-signature.

The main consequence of plagiarism, whether or not it is detected, is that you will not have the confidence that you can do the course work. The ability to step up in the outside world and say with confidence, "I can do that" is surely one of the primary benefits of a college-level course, and is the source of the other benefits. You may "get away" with plagiarism once or even more than once, but the main cost is that your college education, which is one of the best things you can do for yourself, will not have the benefits you were looking for.
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