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Mathematics and Statistics EEP 

 
Identify the evidence you currently use (beyond GPA) to determine that your undergraduates 
have achieved the objectives you have for them. 
 
As part of their training and career preparation, students in the Actuarial concentrations need 
to take a series of standardized and very challenging licensing exams offered by professional 
Actuarial societies. How well our students do in these exams can serve as an objective measure 
of our Actuarial program. The graduate school-bound Pure Math majors need to take the GRE 
math subject exam. Again, how well our students do in the subject exam can be used in part to 
measure our students' performance (with the usual precaution that actual mathematics 
research is quite different from taking a timed, multiple choice exam). The IE courses in the 
Math & Statistics department all require that students apply theoretical knowledge acquired in 
the core courses to solve concrete problems. Through interactions with the students as they 
work on their group projects, the faculty in charge have a good sense of the students' grasp of 
the core materials and how well they can apply them. 
 
What changes has the department made in its undergraduate program(s) and offerings based 
on the results of the evidence described in the previous section, over the last few years? 
 

• Two years ago, the department experimented with teaching first year calculus in a 100-
seat TBL classroom. We are very supportive of the TBL concept, but the TBL classrooms 
currently available in ILC are not compatible with how math classes are taught. We will 
revisit this as new classroom facility come online.  
• Convert Math 233/235 into 4-credit courses (to better reflect needs of students/other 
departments and to stay compatible with peer institutions). 
• Introduce technology in Math 471 (to help students in the Teaching concentration to 
fulfill their Licensure requirements). 
• New Statistics courses that emphasize working with actual data (Stat 190, to be offered 
in Fall 2018 as an experimental course; and Stat 300, in planning). 

 
 

 

UMass Amherst’s Educational Effectiveness Plan (EEP) provides departments 
with an ongoing structure for conducting systematic inquiry into the 
effectiveness of their efforts to support student success. For the first phase of 
EEP, departments answered a series of prompts about their current 
educational effectiveness efforts, and their inquiry plans. Here we provide an 
edited version of this department’s responses. 
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Please describe the focus of your inquiry and explain why this inquiry is important to your 
department right now. 
 
Background: There has been an explosive growth in the undergraduate Mathematics & 
Statistics program, from 300 majors in 2013 to over 900 now. A large part of the growth stems 
from our very successful Actuarial concentration and from students interested in informatics 
and data sciences, broadly construed. We offer nearly 200 sections of gen ed courses and teach 
more than 15000 students per year; either one of these measures far exceeds any other 
department on campus. In addition, more and more students from other departments (CS, 
Engineering, Biological and Physical Sciences, and increasing Social Sciences) are turning to our 
department for advanced trainings in statistics and scientific computations for their own course 
works. With no additional faculty members and with the additional demand for offering online 
courses, to fulfill these teaching demands we have to delegate much of our lower-level teaching 
to lecturers, and adopt for students with a wide range of background upper level courses 
traditionally taken by math majors only.  
 
Focus of Inquiry: Our goal is to maintain our high level of teaching while preparing our students 
for careers that require mathematical, statistical and computational skills. The logical nature of 
Mathematics & Statistics means that are courses are very sequential, and we plan to examine 
our program in this order. For the lower-level, multisection courses our focus is to ensure 
uniformity in the syllabus, grading and administration among the different sections, with special 
attention paid to watch out for unusual variations in grade distributions among sections. For 
the upper level core courses, we will identity key concepts that anchor the subject and make 
sure that they are covered with the appropriate depth (e.g., use the contradiction mapping 
theorem to solve equations) and breadth (e.g., use actions of finite groups to analyze 
combinatorial problems).  Finally, we will identify upper level courses whose syllabi needed to 
be updated (or new courses to be created) to reflect changes in the field and students' interests 
and career needs (e.g., to discuss lattice-based cryptography for post-quantum computing 
applications in Math 571). 
 
What evidence do you plan to use to inform your inquiry focus? And, what are your initial 
thoughts on how you will collect this information? 
 
For the lower-level, multisection courses, the department will ask each course chair to submit 
anonymized grades of each section after each midterm. The Undergraduate Affair Committee 
(UAC) will analyze these data to make sure that there are no unusual variations between 
sections. The department has been collecting final course grades for years, so this is a fine-
tuning and more timely analysis of our current practice. For the revision of upper level courses, 
the UAC will work with experience faculty to identify key topics from core courses in each 
concentration and to design sample syllabus that highlight these topics with the appropriate 
breadth and depth. There is more than one approach to teach these materials, and the UAC will 
make sure to document these options. The UAC will also consult external sources, including the 
2015 CUPM Curriculum Guide for undergraduate mathematics 
(https://www.maa.org/sites/default/files/pdf/CUPM/pdf/CUPMguide_print.pdf) prepared by 
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the Mathematical Association of America (MAA), the professional organization in US dedicated 
to the teaching of mathematics at the college level. Given that most of the concentrations in 
our program are career-oriented, it would be very helpful to have detailed employment data of 
our students upon graduation and (say) 6-months as well as 1-year afterwards. 
 
What are the Student Learning Objectives for your department or program(s)? 
 
Mathematics, B.S.; Mathematics, B.A. 

• Students should develop effective thinking and communication skills. 
• Students should learn to link applications and theory. 
• Students should learn to use technological tools. 
• Students should develop mathematical independence and experience open-ended 
inquiry. 

 
Experiential Goals 

• Computational/algorithmic thinking 
• Statistical Thinking 

 
Applied Mathematics, M.S.; Mathematics, M.S.; Mathematics, Ph.D. 

• Demonstrate understanding of foundational material in several fundamental areas of 
mathematics. 
• Demonstrate the ability to solve mathematical problems and communicate solutions in 
rigorous mathematical language. 
• Demonstrate the ability to communicate mathematical concepts effectively. 
• Demonstrate the ability to conduct independent research. 


