FUNDAMENTALS OF MATHEMATICS II    MATH 180   SPRING 2008

TEXT: Beckman, Mathematics for Elementary Teachers, 2nd Edition, Addison Wesley, 2008 in SJU bookstore.
TEACHER: Tom Sibley    OFFICE: Engel 243 (SJU)    EXTENSION: 3810    
E-MAIL: tsibley@csbsju.edu	HOME PHONE: 363-7359
OFFICE HOURS: Daily 2:40—3:50 p.m.  (I will reschedule when I have a meeting.)  I will be happy to arrange appointments at other times.

CLASS MEETINGS: ODD days 11:20 a.m. in Engel 225 (SJU)
NOTE: On Feb. 15 and 27 we will meet in the Computer Lab, Engel 218.

OBJECTIVES:
(i)	To understand/appreciate concepts in geometry, probability and statistics.
(ii)	To acquire facility in problem solving techniques.
(iii)	To acquire facility in explaining mathematical ideas.
(iv)	To understand some of the cultural aspects of mathematics.
Reminder: This is a mathematics course for education majors, not an education or mathematical methods course.  We will focus primarily on mathematics, although we will consider pedagogical issues.

TOPICS: We will study chapters 8 to 11, 14 and 15 plus additional material.  I plan to spend 4 days each on Chapters 14 and 15, then 5 days on Chapter 8, 6 days on Chapter 9, 3 days on Chapter 10, 4 days on chapter 11 and 4 days on Graph Theory.

DISTRIBUTION OF CREDIT:				SCALE:
Homework                               18%		A	93% -- 100%
Test 1 (Feb.7*)                        18%		AB	88% – 92%
Test 2 (Mar. 6)                        18%		B	83% – 87%
Test 3 (Apr. 11*)                     18%		BC	78% -- 82%
Project (Apr. 30 & May 2)       10%		C	69% – 77%	
Final Exam (May 8, 1 p.m.)     18%		CD	63% -- 68%
(Comprehensive)		D	55% -- 62%
		F	    0% – 54%

*Feb. 6 is the last day to drop without receiving a W and Apr. 10 the last day to drop with a W.  If you are worried about this course, talk with me before these tests.

CLASS TIME:  I welcome questions at any time as long as they relate to the class.  I will start each class with some time to ask questions.  In addition to lectures, there will be class time spent working individually and in groups and on Feb. 15 and 27 we will meet in the Computer Lab, Engel 218.


HOMEWORK:  Consistent daily homework is vital to understanding in mathematics.  Homework is due at the start of the class after it is assigned.  Reading and pre-reading are part of the assignment, as are the DO problems, even though they will not be graded.  You may work in groups on homework, except essays, as long as you are confident everyone in your group is really learning the material.  Similarly, you may use the computer for homework, especially for essays.  The essays will help you understand the concepts better.  Each homework assignment is worth 10 points, with the points given proportionally to the grading scale (10 corresponds to an A, 9 to an AB, 8 to a BC, etc.)  The reading assignment corresponds to material talked about in the class prior to the assignment, and relates to the DO and TURN IN problems.  The pre-reading assignment is to help you prepare for the next class.

I expect you to have a CALCULATOR whenever you need one.  I will teach you any software we will use, and I encourage you to use it outside of class.

ATTENDANCE: I believe that you are mature enough to decide about attending for yourself, although I firmly believe the classes are well worth your presence.  I will take attendance until I learn all of your names.  I will try to contact chronically absent students.

TESTS:  An ideal test enables students to show their knowledge, integrate it, and be challenged to go beyond it.  Thus, in addition to standard problems, there will be challenging problems, and essays to write.  I do NOT require you to reduce your answers, but I do need to see ALL of your work.  Please cross out work you do not want me to consider.

PROJECTS:  See pages 3 and 4 for the description of the projects, which will be given April 27 and 29, our last two class days.


FIRST HOMEWORK ASSIGNMENT (Due Jan. 16):
READ pages 779 – 784, 787 – 791 and 796.  	
PRE-READ pages 792 – 797. 	  
DO page 784 # 1, 2, 3 and page 797 # 1.
TURN IN page 786 # 2, 5, 7, 8 and page 800 # 3.
I will post assignments on a Fundamentals page at www.employees.csbsju.edu/tsibley.

EXTRA HELP is available in my office and at the Mathematics Skills Center in HAB 004 at CSB (ext. 5236) and Engel 232 at SJU (ext. 2061).

I look forward to working with you and getting to know you.
GOOD LUCK!  HAVE A GOOD SEMESTER!




“[The universe] cannot be read until we have learnt the language
and become familiar with the characters in which it is written.  It is
written in mathematical language...” Galileo Galilei (1564 -- 1662)
PROJECTS
Each pair of students will do a geometry project of their choice, with my approval.  Each pair will give a presentation of it on one of the last two days of class, as well as turn in an electronic paper.  The presentation should interest the class in your topic, describe the mathematics, and indicate its value as a potential enrichment topic for elementary or middle school geometry.  Your paper should also address the topic’s pedagogical value for mathematics.  That is, describe what grade of students will benefit and what mathematics they will learn.  I will give each student a CD with all of the projects on it.

GOALS:  
i)    To learn some college level geometry.
ii)   To learn some enrichment topics for elementary and middle school geometry.
iii)   To gain experience presenting mathematical ideas orally and in writing.

DATES:  
Topic and partner chosen and topic approved by March 28.
Planning meeting with professor between April 17 and April 24.
Presentations on April 30 and May 2.
Electronic copies of projects due April 29.

TOPICS:  Each pair should schedule a time before March 28 to discuss possible topics with me.  You do not need to choose one of those below, but I think that these will lead to successful projects.  To be approved, the project needs to contain mathematics at our level that can lead to an enrichment activity for elementary or middle school students and be different from the other projects.

Polyhedra (up to 3 groups) —Students will build three-dimensional models and explore the mathematics they illustrate.  Possible topics include deltahedra (polyhedra all of whose faces are triangles), dual polyhedra, semi-regular polyhedra, and working with Fr. Magnus Wenninger.
Tessellations (up to 2 groups) —Students will design tessellations of the plane and explore the mathematics they illustrate.  Possible topics include Escher-like tessellations, and working with the software Tessellmania.
Perspective in art—Drawing realistic two-dimensional pictures of three-dimensional scenes builds on some nice mathematics.
Geometry and culture (up to 2 groups)—Students will study geometric patterns in other cultures.  For example, they might choose African geometric art or origami.
Fractals (up to 2 groups)—These extremely convoluted shapes are beautiful, intriguing, and useful.  Possible topics include fractals in art, in movies and in biology.
Symmetry in music—Students will consider the patterns in fugues and other musical forms that are similar to geometric symmetries.
Crystals—Chemists use the language of transformations to describe chemical crystals.  Students can compare actual crystals with models of their three-dimensional geometric atomic structure.  
Fourth dimension—Students will explore what a fourth geometric dimension means and why it is interesting and device ways of conveying the idea to others.

[bookmark: OLE_LINK1]Geometry of the sphere—Students will work with a ball to explore some of the intriguing properties of triangles and other shapes on a sphere.
Advanced Geometer’s Sketchpad—Investigate how teachers can use this software effectively at the elementary and middle school levels.
Voronoi Diagrams—Students will investigate applications of these ways to divide the plane or space into regions closest to given points.
History of Geometry—Students will investigate some historical topic.

FORMAT FOR PAPERS:  The intended audience is each student in our class.  Use clear, correct English.  While your paper grade will be based primarily on its content, you will also be graded on its composition.  The paper should introduce your topic in an interesting manner, explain the mathematics in a manner appropriate for our class, describe how to turn this material into an enrichment topic for students in elementary or middle school, and provide a conclusion.  The paper should be four to eight pages of text plus any figures and constructions.  Your paper should be typed on a word processor in twelve point font with one inch margins.  It is all right to write in symbols by hand as needed.  Figures can be hand-drawn and scanned, done on a computer, or photocopied.  If you reproduce others’ figures, you must cite your sources, just as you would with quotes and paraphrases in the text. Your bibliographic references must be annotated to help your audience.  For each entry include the level and quality of the material and how valuable you found it, in addition to the complete citation.  

FORMAT FOR PRESENTATIONS:  All groups will have eight to ten minutes to present their topics.  This is not much time, so plan and practice your presentation carefully.  Make sure that both people in your group have full roles in the presentation.  Try to interest your classmates in your topic and how it could be used for an activity.  You do not need to cover all of the material you explain in your paper, although your presentation should be mathematically correct and clear as well as interesting.  If you give a computer presentation, have it loaded and ready before class starts that day.  Alternatively, make models and overhead transparencies.  Do NOT pass around books for us to look at.  Each student will critique the other presentations.

	I hope you each benefit from this investigation into an enrichment topic of your choice.
