Mathematics Senior Project
The Senior Project in the Department of Mathematics and Statistics consists of 3 components:  an in-depth study of a topic in senior level mathematics, statistics, or operations research, documentation of that in-depth study, and an oral presentation of the in-depth study to members of the Department of Mathematics and Statistics faculty. The formal beginning of the Senior Project takes place during Math 498, Senior Seminar.  During Math 498 the student will consult with a member of the Department faculty, referred to herein as project director, to prepare a proposal for the senior project. The project will vary with the student’s interest and declared options. For example, in the Applied Mathematics Option and the Statistics Option, it might include a computer program for the solution of an appropriate problem. In this case, the documentation should include a statement or history of the problem, a thorough discussion of the theory behind the solution of the problem, the computer program, the results, and a discussion and/or interpretation of the results. In both the Mathematics and Mathematics Education Options, one possibility would be an expository paper on the history of a theorem or problem in mathematics, describing the various efforts to prove the theorem or resolve the problem along with a detailed presentation and analysis of the ultimately successful proof or resolution.  Once a proposal has been accepted the student will work with the project director on documenting the in-depth study (written portion of the project).  After the written portion has been satisfactorily completed, the student, under the direction of the project director, will prepare and then deliver an oral presentation to members of the Department of Mathematics and Statistics faculty.

Note that every Senior Project must contain a theorem and proof or a derivation of an algorithm, of moderate complexity.

This document contains the following items:

· a list of the steps for the Senior Project, including deadlines,

· a letter to students briefly explaining the Senior Project and suggesting possible elective courses that would enhance a project,

· a summary of Math 499 distributed to students in Math 498,

· Senior Project Proposal form,

· evaluation forms for the written and oral components,

· summary evaluation forms to combine individual evaluations

Mathematics Senior Project
1. The student will complete and submit to the Department of Mathematics and Statistics the departmental Senior Assignment Project Proposal Form, which requires a brief but clear description of the proposed project.
2. The Proposal is to be evaluated by the project director.  Upon approval of the proposal by the project director, the proposal will be submitted to the Chair of the Undergraduate Program Committee for dissemination amongst the members of the Undergraduate Program Committee.

3. The proposal is considered APPROVED if it is approved by the project director and by a majority of the members of the departmental Undergraduate Program Committee (UPC). Otherwise, the student will confer with the chair of the UPC and the Math 499 Instructor for future action.
4. Upon completion of the project, the student will submit documentation of his/her study to the Math 499 Instructor who will then appoint a Project Evaluation Committee (PEC) consisting of the project director and at least two other faculty members. The Math 499 Instructor will then disseminate the written portion of the project and the Preliminary Written Paper Evaluation Form to the members of the PEC.

5. Upon receipt of the Preliminary Written Paper Evaluation Forms from the PEC, the Math 499 Instructor will record the information on the Preliminary Written Paper Summary Form.  The documentation portion of the project is considered APPROVED if it has earned an average score of at least 18 and has earned at least “2” in each category. Otherwise, the student will confer with the PEC members for future action.
6. Upon approval of the documentation portion of the project, the Math 499 Instructor will schedule and publish to the Department of Mathematics and Statistics faculty a time and place for the presentation portion of the project and disseminate the Oral Presentation Form and Oral Presentation Summary Form to members of the PEC. This presentation is open to all members of the Department.
7. Upon completion of the oral presentation, the members of the PEC will complete the Oral Presentation Evaluation Form.  They will then complete the Oral Presentation Summary Form.  The oral presentation is considered APPROVED if it has earned an average score of at least 18 and has earned a median score of at least “4” in “Overall rating of the presentation”. Otherwise, the student will confer with the PEC members for future action.
8. After final revisions are made to the written portion and the final paper has been turned in to the Math 499 Instructor, he/she will dissemintate the final paper and the Final Written Paper Evaluation Form to the members of the PEC, to be returned to the Math 499 Instructor after completion.

9. The student’s Senior Project is considered complete and the grade S (satisfactory) is issued for Math 499 when both the documentation and the oral presentation portions are approved.
10. Students who do not complete Math 499 during the semester of registration will be given the grade of I for that course, provided that both the student and the project director complete and turn in the "Agreement on Completion of "I" Grade" form before the end of final examination week.

11. Any appeals related to the above procedure or to any component of the senior assignment should be directed to the Undergraduate Program Committee. Additional appeals, if necessary, should be directed to the Policy Committee.
12. Upon completion of a Senior Project, the Math 499 Instructor is responsible for transferring information from the two summary evaluation forms and the Final Written Paper Evaluation Forms to the Summary of Evaluations form. 

Important Dates:
1. The first complete draft of the documentation part of the project must be submitted to the Project Director no later than six weeks before the end of the semester in which the student intends to present his/her project.
2. The final draft of the documentation part of the project must be submitted to the Project Director no later than 3 weeks before the end of the semester in which the student intends to present his/her project. It is the responsibility of the Project Director to make sure that the student’s work meets the standards for the Department of Mathematics and Statistics senior project. An approved proposal does not imply that the Department standards have been met.
3. Members of the PEC must be furnished a copy of the documentation part of the project no later than one week prior to the oral presentation part of the project.

The following is a letter to students that should be distributed to students during an advising session.  Ideally, students should have this information in their freshman or sophomore year to adequately plan for appropriate elective courses within the department.

Dear Students,

As you plan your schedule for future semesters, you will need to schedule both required courses and elective courses from the Department of Mathematics and Statistics.  All majors within the department must successfully complete Math 498 (Senior Seminar) and Math 499 (Senior Project).  In order to provide yourself with a stronger background for your project prior to entering Math 498, you should use the table below to help select potential elective courses from the department.  With careful selection of your elective courses, you will have a better preparation level for completing a senior assignment within your desired area.  Please discuss your scheduling of both required and elective courses with your advisor each semester in order to insure timely completion of your degree program.

	Area of Senior Project
	Suggested Course(s)



	Actuarial Science
	One of STAT 380, 480a and one of MATH 340, STAT 486a 



	Algebra
	MATH 320 and preferably MATH 420



	Analysis
	MATH 450 or MATH 451



	Applied Mathematics
	One of MATH 305, MATH 464 and one of MATH 465, MATH 466



	Geometry
	MATH 435 or MATH 437



	Operations Research - Deterministic
	OR 440 or Math 423



	Operations Research - Stochastic
	One of OR 441, OR 442 and one of STAT 380 or STAT 480a



	Statistics
	At least STAT 380 and preferably one 4xx level statistics course




Math 499 – Senior Assignment
All degree-seeking students are required to complete a senior assignment that demonstrates academic breadth attained through general education courses and proficiency in their academic majors. In the Department of Mathematics and Statistics, this requirement is satisfied by successfully completing Math 499 (Senior Project), which carries two credit hours and a grade of S (satisfactory) or U (unsatisfactory). The requirements of Math 499 are:
1. An in-depth study of a topic in senior level mathematics, statistics, or operations research.
2. Documentation of that in-depth study.
3. An oral presentation of the in-depth study to members of the Department of Mathematics and Statistics faculty.

To start on a senior project, the student will consult with a member of the Department of Mathematics and Statistics faculty, referred to herein as project director, to prepare a proposal for the senior project. The project will vary with the student’s interest and declared options. For example, in the Applied Mathematics Option and the Statistics Option, it might take the form of a computer program for the solution of an appropriate problem. In this case, the documentation might include a statement or history of the problem, a thorough discussion of the theory behind the solution of the problem, the computer program, the results, and a discussion and/or interpretation of the results. In both the Mathematics and Mathematics Education Options, one possibility would be an expository paper on the history of a theorem or problem in mathematics, describing the various efforts to prove the theorem or resolve the problem along with a detailed presentation and analysis of the ultimately successful proof or resolution.
Procedure:

1. The student will complete and submit to the Department of Mathematics and Statistics the departmental Senior Assignment Project Proposal Form, which requires a brief but clear description of the proposed project.
2. The proposal is considered APPROVED if it is approved by the project director and by a majority of the members of the departmental Undergraduate Program Committee (UPC). Otherwise, the student will confer with the chair of the UPC and the Math 499 Instructor for future action.
3. Upon completion of the project, the student will submit documentation of his/her study to the Math 499 Instructor who will then appoint a Project Evaluation Committee (PEC) consisting of the project director and at least two other faculty members. The documentation portion of the project is considered APPROVED if it has earned an average score of at least 18 and has earned at least “2” in each category. Otherwise, the student will confer with the PEC members for future action.
4. Upon approval of the documentation portion of the project, the Math 499 Instructor will schedule and publish to the Department of Mathematics and Statistics faculty a time and place for the presentation portion of the project. This presentation is open to all members of the Department.
5. Upon completion of the oral presentation, the members of the PEC will vote for approval or disapproval of the presentation. The oral presentation is considered APPROVED if it has earned an average score of at least 18 and has earned at least “4” in “Overall rating of the presentation”. Otherwise, the student will confer with the PEC members for future action.
6. The student will be required to turn in a final copy of the written portion of the project after all requested revisions are made.

7. The student’s Senior Project is considered complete and the grade S (satisfactory) is issued for Math 499 when both the documentation and the oral presentation portions are approved.
8. Students who do not complete Math 499 during the semester of registration will be given the grade of I for that course, provided that both the student and the project director complete and turn in the "Agreement on Completion of "I" Grade" form before the end of final examination week.
9. Any appeals related to the above procedure or to any component of the senior assignment should be directed to the UPC. Additional appeals, if necessary, should be directed to the Policy Committee.
Important Dates:
1. The first complete draft of the documentation part of the project must be submitted to the Project Director no later than six weeks before the end of the semester in which the student intends to present his/her project.
2. The final draft of the documentation part of the project must be submitted to the Project Director no later than 3 weeks before the end of the semester in which the student intends to present his/her project. It is the responsibility of the Project Director to make sure that the student’s work meets the standards for the Department of Mathematics and Statistics senior project. An approved proposal does not imply that the Department standards have been met.
3. Members of the PEC must be furnished a copy of the documentation part of the project no later than one week prior to the oral presentation part of the project.

Math 499

SENIOR ASSIGNMENT

PROJECT PROPOSAL FORM

Name ____________________________________________ SSN ________________

Project Director ____________________________________

Attach a brief, but comprehensive, description of the project you plan to pursue to satisfy the Senior Assignment requirement.
Approved _____ Disapproved _____ 
__________________________________________

Project Director 


   
   Date
Approved _____ Disapproved _____ 
__________________________________________

Member, Undergraduate Program Committee   Date
Approved _____ Disapproved _____ 
__________________________________________

Member, Undergraduate Program Committee   Date
Approved _____ Disapproved _____ 
__________________________________________

Member, Undergraduate Program Committee   Date
Approved _____ Disapproved _____ 
__________________________________________

Member, Undergraduate Program Committee   Date
Approved _____ Disapproved _____ 
__________________________________________

Chair, Undergraduate Program Committee   
    Date
Student Name ________________________

	MATH 499 INSTRUCTOR    FORM


Math 499 Senior Project – Summary of Evaluations

Preliminary Written Paper Evaluation Form Summary

Project Director’s Score 
______________

Committee Member’s Score
______________

Committee Member’s Score
______________



Average of two Committee Member’s Scores ______________

 - will be used to determine if the student is ready to proceed with the Oral Presentation

Oral Presentation Evaluation Form Summary

Project Director’s Score 
______________

Committee Member’s Score
______________

Committee Member’s Score
______________



Average of all three Scores
______________

Final Written Paper Evaluation Form Summary

Project Director’s Score 
______________

Committee Member’s Score
______________                

Committee Member’s Score
______________



Average of all three Scores          ______________

Overall Topic Assessment (insert letter selected in the final paper evaluation form)  
Level of the topic:  Project Director             Committee Member              Committee Member              

Originality of the topic: Project Director             Committee Member              Committee Member              

MATH 499 Instructor __________________________________

Date _______________

Student Name ________________________

	COMMITTEE MEMBER     FORM


Math 499 Senior Project – Preliminary Written Paper Evaluation Form 

 This form is to be completed by each of the three members of the student’s committee.  

Mark each question from 0-5 (5 being the best).

At the end, compute the total.  This is the overall evaluation for the written portion of the Senior Project.

1. Organizes project well with problem clearly stated



__________

2. Explains the background mathematics/statistics  needed to solve 

the problem                                                




__________

3. Correctly uses appropriate math/stat symbols 

and statements 


                                                            
__________

4. Formulates appropriate and convincing conclusions



__________

5. Includes and appropriately uses  bibliography




__________

6. Correctly applies appropriate theorems, mathematical derivations, proofs,



and/or appropriate calculations






__________









Overall Score

__________

A score of:

25-30
Exceeds Expectations
18-24
Meets Expectations
0-17
Does Not Meet Expectations
Exceeds Expectations represents a project displaying a complete response to the problem set forth.  The general analysis and write-up should be correct, clear and coherent, communicating the problem and the relevant mathematics effectively to the intended audience.  The project should display an understanding of the ideas and processes involved and, where appropriate, should contain examples and/or counterexamples. 

Meets Expectations represents a correct solution to the problem set forth, but the explanation may be unclear or incomplete in places, there may be minor mathematical mistakes or understanding of the underlying concepts or techniques may not be displayed in a convincing manner. In general, however, the analysis and conclusions are correct. 

Did Not Meet Expectations represents either a lack of solution of the problem set forth or incorrect solution or an explanation which lacks coherence and/or clarity.  There may be gross mathematical errors or errors in analysis and conclusions which do not (or apparently do not) follow from the analysis. 

	STUDENTS NEED AN AVERAGE SCORE OF 18 OR ABOVE AND MUST HAVE AT LEAST 

            “2” IN  EACH CATEGORY IN ORDER TO PROCEED WITH THE ORAL PRESENTATION


Reviewed by __________________________________

Date _______________

	MATH 499 INSTRUCTOR    FORM


Student Name ________________________

Math 499 Senior Project – Preliminary Written Paper Summary Form
The overall score of the two committee members (excluding the director) will be used to determine the average score for the student’s paper and to determine if the student is prepared to set a date for the oral portion of the Senior Project.  A student may be asked to make modifications to the paper even if it has been approved.  A final evaluation of the paper will take place after all corrections and modifications have been made (may be after the Oral Presentation).

Project Director’s Score 
______________

Committee Member’s Score
______________

Committee Member’s Score
______________



Average of two Committee Members’ Scores
______________

                                             Oral Presentation can be scheduled              

                                             Oral Presentation cannot be scheduled 
An average score of:

25-30
Exceeds Expectations
18-24
Meets Expectations
0-17
Does Not Meet Expectations
Exceeds Expectations represents a project displaying a complete response to the problem set forth.  The general analysis and write-up should be correct, clear and coherent, communicating the problem and the relevant mathematics effectively to the intended audience.  The project should display an understanding of the ideas and processes involved and, where appropriate, should contain examples and/or counterexamples. 

Meets Expectations represents a correct solution to the problem set forth, but the explanation may be unclear or incomplete in places, there may be minor mathematical mistakes or understanding of the underlying concepts or techniques may not be displayed in a convincing manner. In general, however, the analysis and conclusions are correct. 

Did Not Meet Expectations represents either a lack of solution of the problem set forth or incorrect solution or an explanation which lacks coherence and/or clarity.  There may be gross mathematical errors or errors in analysis and conclusions which do not (or apparently do not) follow from the analysis. 

	STUDENTS NEED AN AVERAGE SCORE OF 18 OR ABOVE AND MUST HAVE AT LEAST 

            “2” IN  EACH CATEGORY IN ORDER TO PROCEED WITH THE ORAL PRESENTATION


MATH 499 Instructor __________________________________

Date _______________

	COMMITTEE MEMBER     FORM


Math 499 Senior Project – Oral Presentation Evaluation Form
Title:  _______________________________________________________________________

Presenter:  __________________________________________________________________

	1. Appropriateness of Introduction (Did the student explain  the purpose of the  project, provide topic overview and state major results?)
	0      1      2  

	2. Appropriateness of Conclusions (Did the student review significant results?)
	0      1      2

	3. Mathematical Correctness (Did the student present correct mathematical arguments/proofs? Did he/she communicate with correct mathematical reasoning that provide adequate support for conclusions?)
	0      2      4

	4. Clarity of Communication (How well did the student communicate his/her understanding of the mathematics?)
	0      1      2

	5. Organization 
	0      1      2

	6. Appropriate use of Visuals 
	0      1      2

	7. Answers Questions Correctly
	0      2      4      6      8

	8. Overall Rating of the Presentation (How would you rate the quality of this presentation?)
	0      2      4      6      8

        

	TOTAL
	        


A score of (see back of page for explanation):

25-30
Exceeds Expectations
18-24
Meets Expectations
0-17 
Does Not Meet Expectations
Comments:

	IN ORDER TO SUCCESSFULLY COMPLETE MATH 499 STUDENTS NEED AN AVERAGE SCORE OF 18 OR ABOVE AND A MEDIAN SCORE OF AT LEAST “4” IN “OVERALL RATING OF THE PRESENTATION ”




Reviewed by __________________________________

Date _______________

Math 499 Senior Project – Oral Presentation Evaluation Form
Explanation of Evaluations
Exceeds Expectations: Student presents information in logical, interesting sequence which audience can follow. His/her graphics explain and reinforce screen text and presentation. Correct use of mathematics (proofs, definitions, computations, etc) takes place throughout the presentation. Student demonstrates full knowledge by answering most of the questions with explanations and elaboration. He/she maintains eye contact with audience, seldom returning to notes.
Meets Expectations:  Student presents information in logical sequence which audience can follow. Minor "jumping around" may occur.  His/her graphics relate to text and presentation. Correct use of mathematics (proofs, definitions, computations, etc) takes place most of the time with the exception of minor mathematical mistakes. Student is comfortable in providing answers to rudimentary questions, but fails to elaborate. He/she maintains eye contact most of the time but frequently returns to notes.
Did Not Meet Expectations: Student presents information without sequence and the audience has difficulty following. Student occasionally uses graphics that rarely support text and presentation. Lots of serious mathematical errors take place throughout the presentation. Student does not have grasp of information and is unable to answer some rudimentary questions. Student occasionally uses eye contact, but still reads most of the report. 

Student Name ________________________

	MATH 499 INSTRUCTOR    FORM


Math 499 Senior Project – Oral Presentation Summary Form

The overall score of the three committee members will be used to determine the average score for the student’s oral presentation and to determine if the student has successfully completed MATH 499.  

Project Director’s Score 
______________

Committee Member’s Score
______________

Committee Member’s Score
______________



Average of three Committee Members’ Scores
______________

                                                         Student Passed 


                                                         Student Failed           

An average score of:

36-44
Exceeds Expectations
20-35
Meets Expectations
0-19
Does Not Meet Expectations
Exceeds Expectations: Student presents information in logical, interesting sequence which audience can follow. His/her graphics explain and reinforce screen text and presentation. Correct use of mathematics (proofs, definitions, computations, etc.) takes place throughout the presentation. Student demonstrates full knowledge by answering most of the questions with explanations and elaboration. He/she maintains eye contact with audience, seldom returning to notes.
Meets Expectations:  Student presents information in logical sequence which audience can follow. Minor "jumping around" may occur.  His/her graphics relate to text and presentation. Correct use of mathematics (proofs, definitions, computations, etc.) takes place most of the time with the exception of minor mathematical mistakes. Student is comfortable in providing answers to rudimentary questions, but fails to elaborate. He/she maintains eye contact most of the time but frequently returns to notes.
Did Not Meet Expectations: Student presents information without sequence and the audience has difficulty following. Student occasionally uses graphics that rarely support text and presentation. Lots of serious mathematical errors take place throughout the presentation. Student does not have grasp of information and is unable to answer some rudimentary questions. Student occasionally uses eye contact, but still reads most of the report. 
	IN ORDER TO SUCCESSFULLY COMPLETE MATH 499 STUDENTS NEED AN AVERAGE SCORE OF 18 OR ABOVE AND A MEDIAN SCORE OF AT LEAST “4” IN “OVERALL RATING OF THE PRESENTATION ”




MATH 499 Instructor __________________________________

Date _______________

	COMMITTEE MEMBER     FORM


Student Name ________________________

Math 499 Senior Project – Final Written Paper Evaluation Form
This form is to be completed by each of the three members of the student’s committee after final revisions are made.  

Mark each question from 0-5 (5 being the best).

At the end, compute the total.  This is the overall evaluation for the written portion of the Senior Project.

1.   Organizes project well with problem clearly stated



__________

2.   Explains the background mathematics/statistics  needed to solve 

the problem                                                




__________

3.   Correctly uses appropriate math/stat symbols 

and statements 


                                                            
__________

4.   Formulates appropriate and convincing conclusions



__________

5.   Includes and appropriately uses  bibliography




__________

6.   Correctly applies appropriate theorems, mathematical derivations, proofs,



and/or appropriate calculations






__________









Overall Score

__________

A score of:

25-30
Exceeds Expectations
18-24
Meets Expectations
0-17
Does Not Meet Expectations
Overall-Topic Assessment

1. The level of the topic appears obtainable with someone in a background in:

    A. Freshman level mathematics and statistics                  B. Sophomore level mathematics and statistics

    C. Junior/Senior level mathematics and  statistics            D. Graduate level mathematics and statistics

2. The level of originality of the topic appears to be:

    A. Using known techniques to solve a problem covered in a lower level course

    B. Using known techniques to solve a problem covered in an upper level course

    C. Using techniques to solve a problem unknown to the student

    D. Using techniques to solve a problem unknown to the mathematical community
Reviewed by __________________________________

Date _______________
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