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	1.
	Title of Course, Course Number and Credits:
Foundations of Geometry - MATH 3230                                                                    
	3 credits

	2.
	Description of Course:
Foundations of Geometry presents the different axiomatic approaches to the study of geometry with specific applications to finite, Euclidean, and non-Euclidean geometries with extensive use of constructions to explore ideas, properties, and relationships. Technology will be used throughout the course to encourage these open-ended explorations. The role of different types of proofs will be developed throughout the course.

	3.
	Course Prerequisites:
MATH 1610 and (Math 2000 or CS 2600) 

	4.
	Course Objectives:   

a) to understand the axiomatic development of consistent mathematical systems;

b) to communicate, both orally and written, about geometric concepts, methods of proof, and different geometries;

c) to present historical perspectives and implications of the development of new geometries;

d) to apply geometric modeling to modern mathematical problems;

e) to use technology to explore and develop geometric relationships;

f) to understand and use different methods of proof;

g) to understand how to apply geometry to real life problems;

	5.
	Student Learning Outcomes. Students will be able to :

1) understand the development of axiomatic structures and demonstrate increased level of critical thinking about geometric results.  
2) write and communicate proofs of geometric statements using direct geometric arguments or the method of proof by contradiction.
3) understand and work with appropriate dynamic geometric software to construct and visualize geometric objects.
4) show understanding of the difference between Euclidean & Non-Euclidean geometry and use both geometries effectively.  

5) develop and apply different geometric models to solve  real life problems individually as well as in groups.



	6.
	Topical Outline of the Course Content:

· Brief Review of Notation, Terms and Idea of Proofs

· Euclidean Geometry with Constructions and Proofs 

· Modern Applications of Triangles and Circles 

· Transformational Geometry 

· Finite Geometries    

· The Parallel Postulate and Classification of Parallel Lines 

· Hyperbolic Geometry                                                                                    

· Elliptic Geometry 

	7.
	Guidelines/Suggestions for Teaching Methods and Student Learning Activities:

Teaching methods includes lectures, hands-on work with different computer software, and student presentations. 

	8.
	Guidelines/Suggestions for Methods of Student Assessment (Student Learning Outcomes)

1. a portfolio of 6 Homework Assignments which will demonstrate knowledge of theory, constructions, applications, and proofs with different geometries. (48%) 

2. a project posted to the web either focusing on a specific topic or an implication of a theory.
The project must be in the form of a web site which uses the Java Sketchpad applet to explain a specific idea, or a PowerPoint presentation on an idea or theory, or a small web site explaining an idea with interactive applications. These web sites will be linked through a class links page.(20%) The project must cover: 


a. the geometrical or theoretical implications of the topic

b. the history behind the ideas of your topic

c. the ideas in the topic 
3. Two Period Tests (16%)

4. Final Exam (16%)

	9.
	Suggested Reading, Texts and Objects of Study:

Berele, Allan and Jerry Goldman. (2001) Geometry: Theorems and Constructions.

              Upper Saddle River, NJ: Prentice Hall. ISBN: 0-13-087121-4



	10.
	Bibliography of Supportive Texts and Other Materials:

Geometry Web Sites

· AMS (American Mathematical Society) (http://www.ams.org/mathweb/ ). 

· Elliptic Geometry Drawing Tools - (http://forum.swarthmore.edu/sketchpad/maa96/findell/)

· Gateway to Educational Materials (GEM) - ((http://www.thegateway.org/))

· Geometry - (http://www.abc.se/~m9847/matre/geometr.html)

· Geometry In Action- (http://www.ics.uci.edu/~eppstein/geom.html)

· Geometry Center -  (http://www.geom.umn.edu/)

· Geometry Forum - (http://mathforum.org/)

· JAVA Gallery of Interactive Geometry (http://www.geom.umn.edu/java/) 

· Java Geometry Explorer -  (http://sprott.physics.wisc.edu/pickover/omega.htm)

· NonEuclid - (http://math.rice.edu/~joel/NonEuclid/)

· Pavilion of Polyhedral Reality -  (http://www.georgehart.com/)

Geometer's Sketchpad Web Sites

The main site to visit is the publisher of The Geometer's Sketchpad™, Key Curriculum Press

(http://www.keypress.com)
· Geometer's Sketchpad at Work -  (http://www.math.psu.edu/geom/shemyak/SP/)

· JavaSketchpad: Dynamic Geometry for the Internet -  (http://forum.swarthmore.edu/dynamic/java_gsp/index.html)

· Math Forum Sketchpad Resources - (http://forum.swarthmore.edu/sketchpad/sketchpad.html 

· Sketchpad Resources on the Web - (http://forum.swarthmore.edu/dynamic/sketchpad.weblinks.html)

· Symmetries, Patterns & Tessellations Constructed With The Geometer's Sketchpad -             (http://home6.inet.tele.dk/bergmann/16engelsk/idx16.htm)

Books
· Bennett. Dan. Exploring Geometry with the Geometer's Sketchpad. Berkeley, CA: Key Curriculum Press, 1992.

· __________. Pythagoras Plugged In with the Geometer's Sketchpad. Berkeley, CA: Key Curriculum Press, 1995 
· Coxeter, H. S .M. , P. Du Val , H .T. Flather, and J .F. Petrie. The Fifty-Nine Icosohedra. New York: Springer Verlag, 1982
· Croft, H., K. Falconer, and R. Guy. Unsolved Problems in Geometry. New York: Springer Verlag, 1991.

· Escher, M. C. Escher on Escher. New York: Harry N. Abrams, Inc., 1986.

· Gardiner, M. Penrose Tiles to Trapdoors Ciphers. New York: W. H. Freeman, 1989.

· Greenberg, M.J. Euclidean and Non-Euclidean Geometries. San Francisco: W .H. Freeman and Company, 1994.

· Henle, M. G. Modern Geometries: Non-Euclidean, Projective, and Discrete. Upper Saddle River, NJ: Prentice Hall, 2001.

· Hilbert, D. The Foundations of. Geometry. LaSalle, Illinois: Open Court, 1950.

· King, J. Geometry Through the Circle with the Geometer's Sketchpad. Berkeley, CA: Key Curriculum Press, 1996.

· Moise, E. Elementary Geometry from an Advanced Standpoint. New York: Addison-Wesley, 1990.

· Posamentier, A. S. Excursions in Advanced Euclidean Geometry. New York: Addison-Wesley, 1984.

· Sanders, C. Perspective Drawing with the Geometer's Sketchpad. Berkeley, CA: Key Curriculum Press, 1994.

· Serra, Michael, Discovering Geometry, Berkeley, CA: Key Curriculum Press, 1994.

· Shaffer, D. Exploring Trigonometry with the Geometer's Sketchpad. Berkeley, CA: Key Curriculum Press, 1995.

· Smart, J. R. Modern Geometries. New York: Brooks/Cole Publishing Company, 1998.

· West, E. Roads to Geometry. Upper Saddle, NJ: Prentice Hall, 1998.

· Young, G. C. Beginner's Book of Geometry. New York: Chelsea Publishing Company, 1970 (reprint).

	11.
	Preparer’s Name and Date:
B.Eastman, 1994

	12
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	13
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B. Eastman, 2001; O. Saldarriaga, 2004
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