Assessment Report – May, 2008

Bachelor’s Degree Program in Mathematics

Goals and Associated Outcomes
Goal 1:  Graduates will have acquired a firm foundation of knowledge of fundamental mathematical concepts, methods, language, and modes of reasoning sufficient to support further academic work or careers in fields that require mathematical understanding.

Outcomes:
The student exhibits the ability to:


(a)
Use important definitions and results correctly.


(b)
Apply mathematical results and procedures to concrete problems.


(c)
Generate straightforward extensions of mathematical procedures and results.


(d)
Analyze quantitative data using appropriate mathematical tools.


(e)
Use mathematical software to investigate and solve problems.


(f)
Identify logical errors in mathematical arguments.


(g)
Prove immediate consequences of basic theorems.

Goal 2:
Graduates will be able to communicate mathematical ideas and results clearly and with appropriate precision, both orally and in writing.

Outcomes:
The student exhibits the ability to:


(a)
Use mathematical notation and terminology correctly.


(b)
Organize computations and proofs clearly and logically.


(c)
Explain the reasoning that supports solutions to mathematical problems.

Goal 3:
Graduates will have acquired sufficient mathematical background and experience to use the professional literature to progress further on their own.

Outcomes:
The student exhibits the ability to:


(a)
Use the professional literature (journal articles, articles available on the web,

higher-level textbooks, etc.) to write a paper on a mathematical topic not covered

in formal study.

Overview

Our principal assessment tool is our capstone course, MTH 495 (Senior Seminar), in which students are required to write and present a paper on a mathematical topic not covered in previous formal study.  We also collect work from one 200-level course and one 300-level course, MTH 288 (Linear Algebra) and MTH 301 (Introduction to Applied Mathematics).  Thus, we will have samples of most majors’ work at three stages of their undergraduate careers.  Each spring these samples are evaluated against the specified outcomes by the department’s Undergraduate Assessment Committee.  The Chair is actively involved, the Associate Chair chaired the Undergraduate Assessment Committee this year, and a report is made to the Undergraduate Program Committee (UPC).  

Goals and Outcomes

Early attempts at departmental self-assessment of the undergraduate program lacked measurable outcomes and were excessively complex.  The present collection above was developed in Fall 2002 using input from the UPC and open meetings and agreed to by the entire department.  They have served us well and have not been changed since then.

Research Methods

For MTH 288, we collect all of the final exams from the Fall Semester each year and evaluate each with a 5 point rubric on Goal 1, Outcomes a and b, and Goal 2, Outcomes a, b, and c. This instrument has not been modified.  The checksheet and scoring rubric are attached.


For MTH 301, we collect the major projects from the Fall Semester each year and evaluate each with a 5 point rubric on Goal 1, Outcomes a, b, d, and e, and Goal 2, Outcomes a, b, and c.  This instrument is unchanged from last year. The checksheet and scoring rubric are attached. Oral presentations are assessed by the course instructor. A copy of the checklist is attached; this is unchanged from last year.


For MTH 495, we collect the course papers from the Fall Semester each year and evaluate each with a 9 point checksheet that covers all of Goals 1, 2, and 3 above with each of their Outcomes.  This instrument is unchanged from last year; a copy of this checksheet is attached. Oral presentations are assessed by the course instructor. A copy of the checklist is attached; the instructor this year used a slightly different checklist than last year.


One indirect method the chair used in the past was exit interviews for graduating math majors. This year, after a period during which no indirect methods had been used, the chair started conducting exit interviews again.  A script and a report  are attached. 

Findings

For MTH 288, the average score for the 11 students was 12.8, and the maximum possible score is 20. This is slightly lower than the 14.2 average last year. This year, the final exam was given entirely in class and last year the final exam had two parts, one given in class and one taken at home. The change was made based on the assessment committee’s determination last year that an in class exam was a better assessment tool and a better measure of students’ achievement in the course than a take home exam. The committee had found much better student performance on the take home part of the test, likely resulting from students finding similar problems worked out in textbooks.


For MTH 301, the average score for the 6 projects was 24.3, and the maximum possible score is 28. This is  somewhat higher than the 20.8 average of the previous year. The average score of the 19 students on the oral presentations was 33.5, with a maximum of 50, which is significantly lower last year’s average of 47.0. This year, the tenured faculty member scheduled to teach MTH 301 went on sick leave shortly before the start of classes, and a newly hired term assistant professor taught the course. This is the likely reason for the difference in the oral evaluations.


For MTH 495, the average score for the 17 students was 7.60, and the maximum possible score is 9. This is somewhat higher than the 6.98 average of the previous year. The average score of the 17 students on the oral presentations was 30.9 with a maximum of 38.  This differs slightly from the average of 30 with a maximum of 35 last year using a slightly different checklist.

Review

For MTH 288 the data were analyzed in the Spring Semester, 2007, by a four-person committee with input from the Chair, Each committee member evaluated each final exam.


For MTH 301 the written projects were analyzed in the Spring Semester, 2007 by a four-person committee with input from the Chair.  Each committee member evaluated each project. The oral presentations were assessed by the course instructor.


For MTH 495, the written projects were analyzed in the Spring Semester, 2007 by a four-person committee with input from the Chair.  Each committee member evaluated each course paper. The oral presentations were assessed by the course instructor.

Results of each of these three components are reviewed by the Chair, Associate Chair,  and UPC Chair as well as members of the UPC.  The results were discussed at a department meeting.

Actions


When we began with assessment in the late 1990’s, we used just the capstone course, MTH 495, which had been in place for several years.  But experience then showed that it would be desirable to have samples of majors’ work from earlier in their academic careers; hence the current version.

 MTH 167 and 168 (Precalculus Mathematics I and II) were significantly revised this year. All homework assignments, tests, and grading were uniform both from one section to another and from one term to another. A similar change in MTH 181 and 182 was scheduled to take place next academic year but has been delayed for one year. We anticipate adding an assessment method to one or more of these courses at some future time.


For MTH 288, generally speaking, the process is working well and the students are performing.  We determined last year, on the basis of the vast difference on student performance on in class and take home tests, to make the final exam entirely in class and  made the change this year..


For MTH 301, the projects are well aligned with the goals and objectives desired.  We will continue to require a first draft and will also refer all students  to the CSU Writing Center for both the draft and the final report. We also expect to incorporate more preparation for writing mathematics in at least one of our 200 level courses, after the mathematics major program undergoes a major revision; work on this revision has begun.


For MTH 495, improvement is evident, especially over the papers from several years ago. The instructor this year continued the practice of requiring that all projects be submitted electronically and used the University’s plagiarism checking software; this will continuing the future.

.
Our experience in MTH 495 indicates that many of our students do not know how to write a paper at this level and have difficulty understanding what is expected of them. To remedy this, MTH 495 is being phased out and replaced by two new courses: MTH 396, Junior Seminar, and MTH 496, Senior Project. Catalog copy for these courses follows. MTH 495 will be offered for the last time in the Fall, 2008 semester.

MTH 396 Junior Seminar (2-0-2). Prerequisites: MTH 182; three of MTH 220, MTH 281, MTH 286 and MTH 288, all grade C or better; or departmental approval. Weekly meetings introduce students to a wide range of mathematical topics and also include workshops on various aspects of writing cogent and well-formulated technical reports in mathematics.

 A primary goal of this course is to prepare the student for MTH 496 Senior Project.  Successful completion of the course requires the student having an approved topic and supervisor for MTH 496.

MTH 496 Senior Project (4-0-4). Prerequisites: MTH 396 (grade of S) and at least two other mathematics courses numbered 300 or above, or departmental approval. Prerequisite or corequisite: At least one other mathematics course numbered 400 or above, or departmental approval.  Working individually with a faculty supervisor, each student will read papers in technical journals, make an oral presentation, and write a technical report. (Writing)
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