Executive Summary

The Mathematical Association of America’s Committee on the Undergraduate Program in Mathematics
(CUPM) is charged with making recommendations to guide mathematics departments in designing curric-
ula for their undergraduate students. CUPM began issuing reports in 1953, updating them at roughly 10-
year intervals. Undergraduate Programs and Courses in the Mathematical Sciences: CUPM Curriculum
Guide 2004 is based on four years of work,! including extensive consultation with mathematicians and
members of partner disciplines.? Available at www.maa .org/cupm/, CUPM Guide 2004 contains the
recommendations unanimously approved by CUPM in January 2003.

Many recommendations in CUPM Guide 2004 echo those in previous CUPM reports, but some are new.
In particular, previous reports focused on the undergraduate program for mathematics majors, although
with a steadily broadening definition of the major. CUPM Guide 2004 addresses the entire college-level
mathematics curriculum, for all students, even those who take just one course. CUPM Guide 2004 is
based on six fundamental recommendations for departments, programs and all courses in the mathemat-
ical sciences. The MAA Board of Governors approved these six recommendations at their Mathfest 2003
meeting.

Recommendation 1: Mathematical sciences departments should
* Understand the strengths, weaknesses, career plans, fields of study, and aspirations of the students
enrolled in mathematics courses;
* Determine the extent to which the goals of courses and programs offered are aligned with the needs
of students as well as the extent to which these goals are achieved;
* Continually strengthen courses and programs to better align with student needs, and assess the effec-
tiveness of such efforts.

Recommendation 2: Every course should incorporate activities that will help all students progress in
developing analytical, critical reasoning, problem-solving, and communication skills and acquiring
mathematical habits of mind. More specifically, these activities should be designed to advance and
measure students’ progress in learning to

* State problems carefully, modify problems when necessary to make them tractable, articulate
assumptions, appreciate the value of precise definition, reason logically to conclusions, and interpret
results intelligently;

* Approach problem solving with a willingness to try multiple approaches, persist in the face of diffi-
culties, assess the correctness of solutions, explore examples, pose questions, and devise and test
conjectures,

! Supported by the National Science Foundation and the Calculus Consortium for Higher Education.

2 Reports from a series of workshops on the mathematics curriculum with members of partner disciplines are contained in The
Curriculum Foundations Project: Voices of the Partner Disciplines, edited and with an introduction by Susan Ganter and William
Barker (MAA, 2004).
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* Read mathematics with understanding and communicate mathematical ideas with clarity and coher-
ence through writing and speaking.

Recommendation 3: Every course should strive to
* Present key ideas and concepts from a variety of perspectives;
* Employ a broad range of examples and applications to motivate and illustrate the material;
* Promote awareness of connections to other subjects (both in and out of the mathematical sciences)
and strengthen each student s ability to apply the course material to these subjects;

* [Introduce contemporary topics from the mathematical sciences and their applications, and enhance
student perceptions of the vitality and importance of mathematics in the modern world.

Recommendation 4: Mathematical sciences departments should encourage and support faculty collabo-
ration with colleagues from other departments to modify and develop mathematics courses, create
Jjoint or cooperative majors, devise undergraduate research projects, and possibly team-teach courses
or units within courses.

Recommendation 5: At every level of the curriculum, some courses should incorporate activities that will
help all students progress in learning to use technology
* Appropriately and effectively as a tool for solving problems;
* As an aid to understanding mathematical ideas.

Recommendation 6: Mathematical sciences departments and institutional administrators should encour-
age, support and reward faculty efforts to improve the efficacy of teaching and strengthen curricula.

Part I of CUPM Guide 2004 elaborates on these recommendations and suggests ways that a department
can evaluate its progress in meeting them. Part Il contains supplementary recommendations concerning
particular student audiences:

A. Students taking general education or introductory courses in the mathematical sciences;

B. Students majoring in partner disciplines, including those preparing to teach mathematics in elemen-
tary or middle school;

C. Students majoring in the mathematical sciences;

D. Mathematical sciences majors with specific career goals: secondary school teaching, entering the
non-academic workforce, and preparing for post-baccalaureate study in the mathematical sciences
and allied disciplines.

Specific methods for implementation are not prescribed, but the online document /l/lustrative Resources
for CUPM Guide 2004 at www .maa .org/cupm/ describes a variety of experiences and resources asso-
ciated with these recommendations. These illustrative examples are not endorsed by CUPM, but they may
serve as a starting point for departments considering enhancement of their programs. Pointers to additional
resources, such as websites (with active links) and publications, are also given.





