
 

2015 CUPM Curriculum Guide to Majors in the Mathematical Sciences  

Designing a Major in the Mathematical Sciences 

MAA’s Committee on the Undergraduate Program in Mathematics (CUPM) presents this Guide to the undergraduate mathematics 

curriculum. The 2015 Guide has a special focus: Designing a Major in the Mathematical Sciences. 

How can this CUPM Curriculum Guide help departments design and maintain robust major programs? Individual course design and 

overall program structure must be considered together.  We offer a general set of cognitive and content goals to aid this consideration. 

A successful major offers a program of courses that gradually and intentionally leads students from basic to advanced levels of critical 

and analytical thinking, while encouraging creativity and excitement about mathematics. 

General Principles 

Major programs in the mathematical sciences should ensure that all students come to see mathematics as an engaging field, rich in 

beauty, with powerful applications to other subjects and to contemporary open questions.  

Each department should create and maintain a community that welcomes and supports all students, including those from groups that 

have been traditionally underrepresented in mathematics. 

The Guide consists of several parts as shown in the diagram.  The draft of the Guide can be found online at 

http://www2.kenyon.edu/Depts/Math/schumacherc/public_html/Professional/CUPM/2015Guide/CUPMDraft.html.  A 

printed short version will be available.  

 

Recommendations 

 A healthy mathematical sciences program should incorporate intentional evolution and continual improvement.   

 Every mathematical sciences department should have and follow a strategic plan that acknowledges local conditions and 

resources, but is also informed by recommendations from the larger mathematical community.    

 Planning and renewal should be guided by consultation both within the department and with outside stakeholders. 
 Departments should assess their progress in meeting cognitive and content goals through systematic collection and evaluation 

of evidence. 

http://www2.kenyon.edu/Depts/Math/schumacherc/public_html/Professional/CUPM/2015Guide/CUPMDraft.html


Cognitive Recommendations  

1:  Students should develop effective thinking and communication skills.    

2:  Students should learn to link applications and theory.     

3:  Students should learn to use technological tools.   

4:  Students should develop mathematical independence and experience open-ended inquiry.    

 

Content Recommendations  

 
1:   Mathematical sciences major programs should include concepts and methods from calculus and linear algebra.  

  

2:  Students majoring in the mathematical sciences should learn to read, understand, analyze, and produce proofs, at increasing depth 

as they progress through a major.    

  

3:  Mathematical sciences major programs should include concepts and methods from data analysis, computing, and mathematical 

modeling.   

 

4:   Mathematical sciences major programs should present key ideas and concepts from a variety of perspectives to demonstrate the 

breadth of mathematics.  

 

5:  All students majoring in the mathematical sciences should experience mathematics from the perspective of another discipline.   

 

6:  Mathematical sciences major programs should present key ideas from complementary points of view: continuous and discrete; 

algebraic and geometric; deterministic and stochastic; exact and approximate. 

7:  Mathematical sciences major programs should require the study of at least one mathematical area in depth, with a sequence of 

upper-level courses.  

 

8:   Students majoring in the mathematical sciences should work, independently or in a small group, on a substantial mathematical 

project that involves techniques and concepts beyond the typical content of a single course. 

 

9:   Mathematical sciences major programs should offer their students an orientation to careers in mathematics.

 

Program Areas 

 Biomathematics 

 Actuarial Science 

 Financial Mathematics 

 Environmental Science 

 Statistics 

 Teacher Education 

 Applied Mathematics 

 Chemistry 

 Physics 

 Engineering 

 Computing and Computational Science 

The cognitive and content recommendations were 

approved by the MAA Board of Governors in August 

2014. In addition, the Board re-affirmed the 2004 CUPM 

Principles.  

 

Course Areas  
Abstract Algebra, Linear Algebra, Calculus, Transitions to 

Proof, Differential Equations (ordinary and partial), 

Probability and Stochastic Processes, Statistics, Real Analysis, 

Complex Analysis, Numerical Analysis, Number Theory, 

Geometry, Topology, Modeling, Discrete Mathematics, 

History of Mathematics. 
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