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Introduction

Assessment activities are an important part of the Mathematics Depart-
ment’s ongoing activities. Student performance on examinations, initiation
of new courses, revision of syllabi of established courses, student evaluation
of courses, discussion of our course offerings with other Departments, one on
one sessions with our students when advising them (inside and outside of the
classroom), monitoring of our programs by our Undergraduate and Graduate
Program Committees are all assessment-related activities that have served
the Department well and have improved the undergraduate major and grad-
uate education in mathematics.

Formal assessment procedures in the Mathematics Department date back
to 1995. We view a formal assessment plan as having the following major
components:

1. Articulation of the overall goals of our programs (What are the purposes
of our programs?).

2. Statement of objectives matched to these goals (What should our stu-
dents be learning?).

3. Development of instruments that measure the extent to which we are
achieving our objectives (How well are our students learning what we
teach?).

4. Implementation of these instruments to gather assessment data, fol-
lowed by analysis and interpretation of this data (How should our pro-
grams be changed to better achieve our goals and objectives?).

Each of these components is addressed in the sections below for the un-
dergraduate major and for the graduate program. The ultimate purpose of
our assessment plan is to improve our programs so that students will learn
and retain more, will understand what they learn better, and will be able to
apply what they learn in new and different situations.

Below we articulate assessment procedures for both the undergraduate
major in Mathematics and the graduate program in Mathematics. The Un-
dergraduate Program Committee and Graduate Program Committee have
general responsibility for assessing the corresponding programs.



UNDERGRADUATE MAJOR

1. Goals

The overall goal of our undergraduate mathematics major is to produce
students who understand and appreciate mathematics, who can use math-
ematics in understanding the world in which they live, and who can use
mathematics as a basis for life-long learning. Included in this overall goal
is the belief that completing the major in mathematics entails gaining suffi-
cient subject competency to enable a student to achieve at least one of the
following;:

a. To handle the mathematical demands of a technical entry level position
in business, industry, or government.

b. To pursue a graduate program in the mathematical sciences.

c. To handle the mathematical demands in pursuing a scientific graduate
or professional program.

d. To teach mathematics in a secondary school.

To achieve these goals, the Department of Mathematics offers introduc-
tory and advanced courses ranging from calculus to linear and abstract al-
gebra, topology, logic, probability theory, and complex and real analysis.
Students have the option of designing a program to suit their interests sub-
ject to certain breadth and depth requirements, or designing a program that
emphasizes some area of application, again subject to a depth requirement.
The Department also has an honors program which has more rigorous depth
requirements and which is excellent preparation for graduate study in the
mathematical sciences. In conjunction with the Secondary Education Pro-
gram of the School of Education, it offers mathematical courses for prospec-
tive mathematics teachers in middle, junior high, and high schools. The Ap-
plied Mathematics, Engineering & Physics Program is a four year program
in the physical sciences that provides a strong foundation in mathematics
and physics with a substantial introduction to engineering science. All our
majors are encouraged to take courses in computer science. More details on
our courses, other offerings and activities are contained in the Guidebook for
Undergraduate Math Majors which is attached as an appendix.

2. Objectives

Because of the variability in our goals, the objectives of our undergraduate
major to match these goals are formulated in a way that emphasizes their
commonality. Our objectives can be classified into those of knowledge, skills,
critical thinking, and application. While our emphasis is on Mathematics
courses, some of our objectives, e.g. communication skills (both oral and



written) and critical thinking, are attained and reinforced through many
courses given throughout the University.

Students completing the Undergraduate Major in Mathematics should
have attained the following:

a. Ability to use the language of mathematics both in its idiomatic and
rigorous forms, to give a clear written or oral explanation of the mean-
ing of certain fundamental concepts and statements and of how such
concepts and statements apply in particular situations. This ability
includes interpreting and using conventional mathematical notation.

b. Facility with the basic mathematical techniques used in a required area
of study, and a knowledge of the basic theorems in this area.

c. Ability to formulate and test conjectures and to construct simple math-
ematical proofs.

d. Ability to apply what one has learned in one mathematical area to
another area, whether modeling a physical situation of interpreting
one mathematical object or structure in terms of another.

3. Instruments for assessment

Each instrument used for assessment should reflect the type of learning
it is intended to measure. The suitability of a certain instrument will de-
pend on what is being measured (knowledge, skills, aptitude, attitude, ...)
and may depend on the relevant discipline. The Department of Mathematics
is aware of several assessment instruments. These include tests (locally or
nationally constructed), including embedded questions on exams; exit inter-
views and surveys; portfolios containing student work such as examinations,
term papers, homework samples, journals, etc.; capstone or summary courses;
and seminars. It is important to understand that the purpose of these as-
sessment instruments is not to evaluate individual students or faculty but
to evaluate our programs and to provide information about any discovered
needs for change. It is also important to reiterate (see the Introduction to
this document) that ongoing-assessment activities are a regular part of the
Departments review of its program, and that these will continue even in the
presence of our more formal assessment program. Finally, it is important
to note that our assessment program should encourage and not discourage
curriculum and pedagogical innovation.

After careful consideration, the Department of Mathematics has decided
to focus on the following assessment instruments. We plan to review the
usefulness of these instruments periodically. Some of these instruments may
be either abandoned or used less frequently, if the information gained is not of
much value. Additionally, we may decide to try new assessment techniques.
Whatever assessment instruments that we use, we require the cooperation of
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students, and the results obtained must justify the time and energy expended
by all concerned.

(i) Embedded questions: The Undergraduate Program Committee working
with the instructors teaching the selected course will identify a ques-
tion, the embedded question, that will be made part of one of the usual
course examinations. Performance on this question will be used by
the Committee as a measure of attainment of the Department’s ob-
jectives. The questions chosen will be of types normal for the courses
chosen. The responses to the questions will be graded as usual by each
instructor as part of their grading process. They will also be graded in-
dependently by someone hired to assist the Committee. The questions
will normally be identified early in the semester by the Committee and
the instructors involved.

The courses selected by the Committee will normally be chosen from
the key 400 and 500 level courses of our undergraduate major, but may also
include some of our intermediate level courses that are also important services
offerings.

(ii) Data collection: From time-to-time, we will collect data from gradu-
ating seniors and alumni using web-based surveys to learn about the
employment prospects of our majors.

4. Implementation of instruments of assessment

As already mentioned, the Undergraduate Program Committee is charged
with carrying out the Department’s assessment program. One or more courses
central to our program will be selected for assessment. The Committee and
instructors will formulate an embedded question for some chosen exam.

The Committee will prepare an annual report for the Department and
the College on its activities and its evaluation of the outcomes of the years
assessment activities. This report will contain the Committees recommen-
dations for changes in curriculum of pedagogy if the assessment measures
indicate that some action is called for. It may also include recommenda-
tions for changes in the instruments of assessment used if the Committee
believes that those currently being used are not effective or are inadequate
for obtaining the desired information.



GRADUATE PROGRAM

1. Goals

The overall goal of the graduate program in mathematics is to provide
knowledge and training in advanced mathematics. While the Department of
Mathematics encourages students to take advanced courses in mathematics
for the intrinsic beauty of mathematics and its usefulness in understanding
the natural and physical world, most graduate students have a specific degree
goal in mind:

(i) A Ph.D. degree in mathematics.
(ii) An M.S. degree in mathematics.

(iii) A minor in mathematics as part of a Ph.D. program in another disci-
pline.

a. The goal of the Ph.D. program is to provide the student with a broad
knowledge of mathematics and the guidance to produce, and present
in a clear and understandable way, an original and substantial piece of
mathematical research. The program is intended to serve both students
who wish to be professional mathematicians and scientists, whether in
the university, industry or business, and those students whose mathe-
matical training is simply a major component of a liberal education.

b. The goal of the Master’s program (including the joint Master’s program
in mathematics and education) is to provide students with advanced
mathematical training for appropriate career goals such as teaching
and jobs in industry and business for which mathematical skills and
training are useful and important.

¢. The goal of the minor program is to provide a student whose primary
interest is in an area other than mathematics with appropriate mathe-
matical knowledge and training.

To achieve these goals, the Department of Mathematics offers advanced
courses in algebra (including groups, rings, fields, representation theory, com-
binatorics and graph theory, number theory), analysis (including real and
complex analysis, ordinary and partial differential equations, probability),
applied mathematics (including fluids, elasticity, solids, scientific computa-
tion), logic (including foundations, model theory, recursion theory, set the-
ory), and topology (including algebraic and differential topology, geometry).
In addition, the Department offers a substantial number of seminars each
semester on topics of current research interest and, organizes a weekly collo-
quium series with presentations given by distinguished mathematicians from
many domestic and foreign universities. Students in the Master’s program
are required to take an advanced course in computer science; Students in



the Ph.D. program are encouraged to take a minor in disciplines such as
computer science, statistics, and engineering science, in which mathematics
is applied. Courses, seminars, colloquia, and supervised independent study
afford the student in the Ph.D. program the opportunity to acquire a broad
background, and to reach the frontiers of research in her or his chosen area of
specialization, and then to conduct research under the supervision of a faculty
member. More details are contained in Graduate Programs in Mathematics
which is attached as an appendix.

2. Objectives

The objectives of the graduate program in mathematics to match the
goals formulated above are:

a. Students completing the Ph.D. in Mathematics should have substantial
general knowledge of advanced mathematics and a specialist knowledge
of some specific area of mathematics. They should have demonstrated
the ability to apply mathematical techniques to new problems and to
contribute new mathematical knowledge of a substantial interest. In
addition, they should have developed good communication skills for
both oral and written presentations of mathematics.

b. Students completing the Master’s Program in Mathematics should have
a substantial general knowledge of basic mathematics and a knowledge
of how one area of mathematics is used in another or in an area of
application. Students completing the Joint Master’s Program in Math-
ematics and Education should have a substantial general knowledge of
mathematics and a basic knowledge of educational practice.

c. Students completing the Minor Program in Mathematics should have
a substantial knowledge of mathematics in their area of interest.

3. Instruments for assessment

The assessment instruments described below are used in assessment of
the graduate program in mathematics.

a. (i) Collect data on success and failure on the qualifying exams for the
Ph.D. in each of the areas it is given. (The qualifying exams test
general knowledge of advanced mathematics, and currently are
given in algebra, analysis, applied mathematics, logic and topol-
ogy. Students must pass two of the qualifying exams.)

(ii) Collect data on success and failure on the specialty exams for the
Ph.D. (The specialty exam tests specialist knowledge in a specific
area of mathematics, related to a students proposed research.)



(i)

(iv)

Collect data on the number of students who withdraw from the
Ph.D. program without completion of the program, and conduct
exit interviews with such students on a regular basis.

Collect data on the employment successes and failures of our Ph.D.
graduates. For academic employment, this data should indicate
whether mathematical research is a substantial component of ones
duties, or whether ones duties are primarily or wholly teaching
duties at the undergraduate level. For industrial employment,
this data should contain information on the type of work one is
expected to be engaged in.

Collect data on success and failure rates of Master’s candidates.

Collect data on the number of students who withdraw from the
Master’s program without completion of the program, and con-
duct exit interviews with such students on a regular basis.

Collect data on the employment successes and failures of the grad-
uates of our Master’s program including information about the
kind of work expected to be engaged in.

Conduct exit interviews with students in the Math Minor Pro-
gram.

4. Implementation of instruments of assessment

The Graduate Program Committee is responsible for carrying out the
Department’s assessment program in graduate education. The Committee
will prepare a report on assessment activities and evaluation of the outcome.
On the basis of that report and discussion within the Department, it may
recommend program modification or other action by the Department.



