Symmetry in Nature, Spring 2006

Student Projects

1.  Select a physical object of interest to study. You will be studying the properties of symmetry of this object, so pick your object carefully.

Bring this object to class during Tuesday workshop of week 2 for sharing, e.g. a leaf, a molecule, a solid object, a rock, a mineral, etc. The object must show obvious signs of symmetry. 

2.  As we study symmetry concepts, study the symmetry of your object. Keep careful notes of your study.

3.  You will present your study (orally) to the class during week 10. This will be a major portion of your evaluation for credits.

Symmetry Models

We will build symmetry models throughout the quarter. These will include 2-dimensional simple objects (circle, triangle, etc), Platonic solids, molecular models, crystallographic structures, etc. We will use paper, Styrofoam balls, and other readily available material for building these models.

Make sure you have the following supplies and bring them to class each day.

1. scissors

2. sharp pencils

3. clean eraser

4. protractor

5. compass

6. ruler

7. calculator (scientific)

8. glue

9. plastic/paper box to put your supplies and models in

10. You will need to occasionally purchase other supplies such as Styrofoam balls.

Portfolio

All students are expected to maintain a portfolio of their work. Faculty will periodically call for this portfolio for evaluation. All your work (in-class, homework, etc.) must be filed in your portfolio. Use a three-ring binder with dividers to separate the sections. Your portfolio must contain at least the following sections. Others may be added as needed. Portfolio will be collected by faculty at the end of the quarter.

· Class notes

· Homework assignments

· Quizzes and exams

· Project work
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Seminar

Reading List from “Symmetry: A Unifying Concept” (may be changed as needed during the quarter)

· Week 1
CAL Orientation – no seminar

· Week 2
Chapters I, II, III

· Week 3
Chapters IV, V

· Week 4
Chapters VI, VII

· Week 5
No seminar – Mid-Quarter evaluations

· Week 6
Chapters X, XI

· Week 7
Chapters XIV

· Week 8
Chapter XV

· Week 9
Chapter XV

· Week 10 No seminar – student presentations

1. You will be assigned into a “small group” and a “large group”

2. Each student must report to faculty on Tuesday at the end of the workshop – this is your attendance for “small group” discussions. Then meet in your small group to discuss the reading. At the end of the discussion, 

· write down any questions you have about the material (concepts you do not understand)


1. 1-3 discussion items based on your reading

3. This work should be completed by 5:00 p.m. on Tuesday. Make sure that you select a different scribe each week. The scribe is responsible for putting the questions/discussion items on the program share on Masu.

4. The scribe must post the above to our program share in Masu in the CAL
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Seminar discussions
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Group 5, etc. 

5. On Thursday during seminar time, we will meet in “large groups” to conduct our discussions. The discussion will be based on the questions and discussion items posted by the small groups. 

6. Each student is expected to keep a reading journal for seminar. This should be a bound book (not loose paper). The journal will be collected and evaluated during week 5 and at the end of the quarter. Seminar credits will depend on:

· reading journal

· carrying out “scribe” responsibilities in the small group

· participation in discussions in the large group as evaluated by faculty 

· evaluations written by your team members in the small group
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	Tuesday
	Wednesday
	Thursday

	9-10.30 

Mathematics of Symmetry

Lab II, 2207
	Faculty seminar

9-11
	9 –10.30 

Applications of Symmetry

Lab I, 1050

	10.30-12.30

Symmetry Workshop

Lab II, 2207
	
	11.00 – 1.00

Seminar Discussion in large groups

Lab I, 1050 and 1040

	12.30

Seminar Discussion Attendance

Lab II, 2207
	
	

	1-3 

Seminar discussion in small groups (on your own)
	
	

	5 p.m. post seminar question to CAL server
	
	


Criteria for Evaluations

Your evaluation and earning of credits will depend on (but not limited to) the following.

· Completion of all assigned class work and homework

· The quality of your work as evaluated by faculty

· Your ability and willingness to participate in group work as required in the program

· Your performance in weekly quizzes and exams

· Your portfolio and reading journal
Readings from “Symmetry Discovered” by Joe Rosen

Readings should be done by Tuesday lecture time.  Homework will be assigned based on the readings.  In each chapter there are some sections labeled Group Theory.  These sections are optional, and will not be covered in depth in this course.

Week 1: no reading

Week 2: Chapter 1 (Symmetry: what? where? how?) to be done by Tuesday 

Week 3: Chapter 2 (The Language of Symmetry)

Week 4: Chapter 3 pp 28-47 (linear and planar symmetry)

Week 5: Chapter 3 pp 48-64 (spatial symmetry)

Week 6: Chapter 4 pp 65-74

Week 7: Chapter 4 pp 74-84

Week 8: Chapter 5

Week 9: Chapter 6
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Student-Faculty Covenant

Faculty:

· Dharshi Bopegedera, Ph.D. ( Chemistry)

· Rachel Hastings, Ph.D.  (Mathematics and Linguistics)
This will be an intense learning experience involving, but not limited to mathematics, chemistry, and other sciences with the view of understanding symmetry in nature. 

Group work: To facilitate seminar discussions, workshops and project work, we expect you to work in groups. You will be asked to write a short evaluation of your group members, which will be included in your formal evaluation. 

Individual work: Although we expect you will work cooperatively to understand problem sets and other program assignments, you, personally, are responsible to know the material. We strongly suggest that you try to do all study questions on your own and then rely on others for help. All the quizzes and exams we have planned require personal responses.

Attendance and timely completion of assignments: Late work interferes with individual learning and disrupts the pace of the class. Class work is due on the day assigned unless you have a really good excuse (like serious illness, unsafe driving conditions, serious family problem). If you cannot attend class a phone call or e-mail message to the faculty will help us understand the problem. We expect you to put in time after class to complete assignments. We expect high-quality work throughout this class. Your ability to earn credits will depend on the quality of your work (not just the quantity)

About credit: If you do all the work, on time, and do it well you will get full credit and a good evaluation. You can complete all the work and still loss credit for poor quality. Complete portfolios are a requirement for credit.

About partial and no-credit: You can loose credit for the entire program through cheating on exams, copying or using as your own ideas and materials generated by someone else (plagiarism). You can avoid plagiarism by giving credit where credit is due and by citing your source. You can also lose credit by not doing the class work, doing the work with low standards of quality, or by a violation of the Social Contract or Student Conduct Code (for example disrupting the class). Partial credit will not be awarded unless under exceptional circumstances.

A self-evaluation and faculty evaluations are required for credit. You can submit your self-evaluation towards your transcript if you wish (this is not a requirement for credit). 

Credit breakdown is as follows.

4 qh Mathematical concepts of symmetry

4 qh Scientific applications of symmetry

All are lower-division science credits. 

Faculty will retain this signed copy. This is needed for you to receive credits. I have read and understand the above.

Print Name (clearly please):

Signed:












Date:
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Readings from Symmetry: A Unifying Concept

	Chapter
	Title
	level

	I
	Bilateral symmetry
	easy 

	II
	Shape and movement
	easy

	III



	Right hand – left hand
	medium

	IV




	Pinwheels and windmills
	medium

	V
	Reflection and rotation
	medium

	VI
	Snow flakes
	medium

	VII
	Buildings from above

	medium

	VIII
	Cubes and other polyhedra
	math lecture + workshop

	IX
	Balloons, walnuts and molecules
	chem. lecture + workshop

	X



	Antisymmetry
	medium

	XI
	Repeating everything

	harder

	XII.



	Helix and spirals 

The Golden Ratio 
	Biology Guest speaker?

Math lecture?

	XIII
	Bees and Engineering

	skip this???

	XIV
	Rhythm on the wall


	hard

	XV
	Diamond and glass
	hard




“in search of a Buckyball” – video

