Mathematics Capstone - Math 499C

Fall 2000

Instructor:  Dr. Vivian Cyrus


Office: Lappin 204D

Office Phone: 783-2937


Home Phone: 784-3974

E-mail: v.cyrus@morehead-st.edu

Office Hours: M-F 10:20-11:20 or by Appointment

Prerequisites:  Junior or Senior Standing

Catalog Description: This course has been designed to give the students an introduction to research and literature in mathematics.

University Goals and Standards: Class goals according to the new general education guidelines:

1. To function responsibly in the natural, social, and technological environment.

2. To locate, organize, and present information effectively.

3. To think and reason analytically.

4. To communicate accurately and effectively.

5. To recognize and respond to aesthetic values in creative human expression.

This course fulfills Standard VIII of the Kentucky New Teacher Standards and satisfies the integrative component for general education.

Objectives: Class objectives and a description of the activities we will be doing to achieve these objectives.

1. Locate, select, organize and present mathematical information in an appropriate manner. The group and individual projects as well as the historical presentations will give students experience in all of these areas.  The wirte-ups and class discussions of the assignments will give students experience in the organization and presentation of mathematical ideas.  

2. Communicate mathematical reasoning effectively in both written and spoken forms.

3. Use appropriate mathematical language to communicate ideas.

4. Think and reason logically by evaluating, analyzing and synthesizing information.

5. Use technology as a tool to help solve non-trivial real-world problems.

6. Engage in team project activities

7. Express problems in multiple respresentational forms (e.g. graphical, algebraic, physical model, …). 

8. Develop a curiosity and appreciation for mathematics asa dynamic, accessible and essential tool to model particular phenomena in daily life. To do this we will look at some of the major milestones in mathematical history.  We will examine both the people and the mathematics behind these advances.  We will also take a look at the mathematical restrictions and philosophies of the time to better understand the implications of the results.

Attendance:  Students are expected to attend all classes on time and attempt all work.  If you must miss a class you are responsible for the material covered as well as any assignments.  Come prepared and ready to participate.

Evaluation:

Standardized Exam (MFAT)

10%

Class Participation


10%

Portfolio



10%

Articles & Historical Presentations
10%

Individual Project


30%

Group Project



30%

A-90% - 100%, B- 80% - 89%, C- 70% - 79%, D- 60% - 69%, E- Below 60%

Stadardized Exam: The Department and University have mandated that a standardized achievement test be given in the capstone course.  We will be using the mathematics MFAT (Major Fields Achievement Test) exam.  This exam will be given sometime in the middle of the semester. The exam and practice assignments in preparation for the MFAT will determine 10% of your course grade.

Class Participation: Since the class will consist mainly of discussions and presentations, attendance and participation is essential to the learning process. Class participation will be graded every day on a two point scale: 0 for no to minimal participation, 1 for moderate participation, and 2 for active participation. 

Portfolio: Throughout the semester you will need to keep a portfolio of all the work you do in this class.  That is, you should include all assignment write-ups and copies of materials you produce in preparation for your presentations, and materials presented  by guest speakers.  Portfolios will be collected twice during the semester, once around midterm and once at the end of the semester.

Historical Presentations: One goal of this course is to develop an appreciation for the historical development of mathematics. This will be accomplished by reading and understanding the content of the Journey Through Genius text. This book showcases several key advances in mathematics and the people involved in these advances. In some cases where the author chose not to go into detail, we will.  Prior to our discussions, I will assign research tasks for you to expound on the technical aspects the author did not include or to research a person or object related to the content of the text.  During our historical discussions in class you will be asked to present your findings.  Historical presentations will be graded on a 10 point scale for accuracy, content and presentation.

Individual Project: You will be required to do one individual project.  

Group Project: You will be required to do one group project.

Project Details: The following list of quidelines and grading procedures will be used for both the individual and group projects. 

1. Within the first two weeks of class you must pick a project advisor, listed below.  You must also submit to me written notification of who your advisor is and the general area of the project topic (e.g. Algebra, Analysis, Number Theory, ect.)  Faculty members have the right to decline being a project advisor. A faculty position is a busy job and they may not have the extra time to devote to advising a project.

Possible Project Advisors and Areas

· Gerd Fricke – Graph Theory

· Gordon Nolen – Geometry

· Dora Ahmadi – Dynamical Systerms, Graph Theory

· Rodger Hammons – Calculus, Number Theory

· Duane Skaggs – Knot Theory, Graph Theory, Philosophical Foundations of Mathematics, Ect.

· Randy Ross

· Lloyd Jaisingh – Statistics

· David Hebert

2. With the help of your advisor, you should then research and pick a specific topic.  This topic selection must be done within the first three weeks of class and you must submit a written notification of the topic and advisor.

3. For the next ten weeks or so you will work with your advisor to understand your chosen topic, prepare a written report or your results and prepare a one-hour presentation to be given during the last five weeks of class.

4. The research paper must be typed using an equation capable word processor (e.g. Word, WordPerfect, LaTeX, ect.) double spaced, 12 point font, and at least 20 pages in length (not including graphics).   If the project involves a substantial amount of computer programming (500+ lines of code) the research paper need only be at least 10 pages in length (not including graphics).

5. Your presentation should be approximately 50 minutes in length, leaving 10 minutes for questions.  It should also be concise, informative on the subject and aimed at the upperclassmen undergraduate mathematics student.

6. At least one project must show your ability to use technology in the process of solving a significant mathematical problem.

7. Projects must either be extensions of concepts you have learned or be on a topic that you have never studied.  You may not take a topic entirely from a previous course.

8. The projects will be graded by a committee of three faculty members: your project advisor, myself, and a third faculty member of your choice.  Faculty members have the right to decline being part of a grading committee. Your project advisor along with myself will be responsible for reading and grading the research paper. The third member should be selected from the list below and will only need to grade the presentation.

Grading Committee Faculty:

· Gerd Fricke 


David Hebert 

· Ted Pack    


Gordon Nolen 

· Dora Ahmadi 


Rodger Hammons 

· Kathy Lewis


Duane Skaggs

· Lloyd Jaisingh


Randy Ross

· Joyce Saxon


Russell May

· Doug Chatham


Duane Skaggs

9. For the group projects, each member of the group is responsible for writing their portion of the research paper and presenting their portion to the class.  Although the paper and presentation will be divided among several people the writing and presenting must flow smoothly from one person to the next.

10. The research paper and presentation will each be worth 50% of the project grade. The research paper will be graded on organization, content, accuracy, and the ability to handle questions.

Important Dates:


MPATE  Day  Wed. Oct. 3, 2001.


Last day to drop a full-term class with a grade of W is Wed. Oct. 31, 2001.


Thanksgiving Break Nov. 21-23, 2001.

Math 499C 

Math Capstone Course

Tentative Course Outline

Aug.
21
Syllabus – Journey Through Genius Discussion or Class Demo


23
Individual Presentations – Proof of Pythagorean Theorem


28
Duane Skaggs – Intro. To LaTeX


30
History Presentations

Sept. 
4
History Presentations – MFAT Test Information

6
Practice MFAT Test – Individual Selection of Professor and Topic Due - Selection of Article Due

11  
Practice MFAT Test Problems – Group Selection of Professor and  

            Topic Due

13
Group work on Practice MFAT Test

18
Presentation on MFAT Test Problems

20        Presentation on MFAT Test Problems

25
Article Presentations

27        Article Presentations

Oct.
2
MFAT Test

4       MFAT Test

9       Preliminary Presentation of Project Material

11        Portfolios Due – Preliminary Presentation of Project Material

16
History Presentation

18
History Presentations

23


25


30


Nov. 
1
Individual Presentation


6
Individual Presentation


8
Individual Presentation


13
Individual Presentation

15  
Individual Presentation

20
Individual Presentation


27
Individual Presentation/ Portfolios Due

Dec.
29
Work on Group Project

4 Group Presentation

6
Group Presentation

