




1. Course Catalog 
This document summarizes all courses, their student learning outcomes, relationship to proposed MS programs, and describes when 
individual courses will be offered.  
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M.S. in Applied Mathematics 
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2.3. Courses 
The Masterôs degree curriculum requires students to complete five 500/600 level MATH/DATA required 
courses, and two additional mathematics courses and three application electives.  In addition, students may 
fulfill one of their elective requirements through Fieldwork, which provide students first-class experiences 
applying their skills towards real-world problems working closely with sponsors from industry.  

 
Table 2. MS in Applied Mathematics Curriculum  2

 

 
Courses with an * after their name are existing courses created for the MSDS program.�  All other 
courses are new courses, however many are also part of the MSCS and MSDS programs also being 
proposed.  Please see the shared �course catalog document� for additional details. 

2 �Students are required to be in compliance with RCNJôs policy on academic standing, as described here: 
https://www.ramapo.edu/provost/policy/graduate-academic-standing/ 
 

Masters of Applied Mathematics (MSAM) 30 

MATH 562 - Applied Linear Algebra 3 

MATH 654 - Applied Probability and Stochastic Processes 3 

MATH 680 – Mathematical Modeling* 3 

DATA 620 - Ethics in Data Science* 3 

Thesis 3 

Category 1 Electives (Pick 2) 6 

- MATH 570 - Applied Statistics*  

- MATH 645 - Numerical Analysis  

- MATH 699 - Advanced Topics in Mathematics  

- CMPS 645 - Analysis of Algorithms  

Category 2 Electives (Pick three) 9 

- CMPS 530 - Python for Data Science*  

- CMPS 531 - Data Structures and Algorithms  

- CMPS 620 - Machine Learning*  

- CMPS 664 - Big Data and Database Design*  

- DATA 601 - Introduction to Data Science*  

- DATA 672 - Data Visualization  

- DATA 687 - Time Series Data  

- Fieldwork  

https://www.ramapo.edu/provost/policy/graduate-academic-standing/


2.4. 2-year Course Plan 
Table 3.  Possible 2-Year Sequence for M.S. Degree 

Master of Applied Mathematics 
(MSAM)    

Year 1    

Fall Credits Spring Credits 

MATH 562 - Applied Linear Algebra 3 
MATH 654 - Applied Probability and 
Stochastic Processes 3 

  DATA 620 - Ethics in Data Science 3 

Pick two: 6 Pick one: 3 

- MATH 570 - Applied Statistics  - CMPS 531 - Data Structures and Algorithms  

- CMPS 530 - Python for Data Science  - CMPS 620 - Machine Learning  

- DATA 601 - Introduction to Data Science  - CMPS 645 - Analysis of Algorithms  

- DATA 687 - Time Series Data  - CMPS 664 - Big Data and Database Design  

- MATH 699 - Advanced Topics in Mathematics  - DATA 672 - Data Visualization  

  - MATH 645 - Numerical Analysis  

  - MATH 699 - Advanced Topics in Mathematics
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We have left the 3rd and 4th semesters with only two courses.  These are the semesters that students will 
likely choose Fieldwork Experiences as their electives, and this provides space to invest additional time in 
these projects.  

2.5. Program Entry Requirements 
Entry into the Masterôs program will �require� students to have obtained a B.S. or B.A. from a four year institution 
in mathematics, applied mathematics, statistics, or closely related field, with a GPA of 3.0 or above.  

2.6. Core MSAM Graduate Courses 
The courses indicated in Sections 2.3 and 2.4 are described in the �shared curriculum document� attached to 
this proposal. 

2.6.1. Fieldwork Experience 
An innovative and important feature of the M.S. is our Fieldwork Experience projects.  These projects focus on 
real-world problems brought to the program by external sponsors.  Students work closely with faculty and 
sponsors over one or more semesters.  The program merges aspects of a co-op or internship and 
faculty-mentored independent study or thesis.  
 
Projects may be worked on by a single student and faculty member, multiple students led by a faculty member, 
or a team of students and faculty.  Faculty from �outside� DATA/CMPS/MATH are also encouraged to advise as 
an individual or on a team.�  �Faculty will not only mentor students, they will be working collaboratively �with� them 
- delivering real, measurable value to the sponsorôs project beyond simple guidance.  
 
Through the MSDS Advisory Board, we have already begun developing these opportunities for Data Science 
students, and we look forward to including Applied Mathematics in this program as well. 

2.6.2. Masterôs Thesis 
All M.S. students will be required to complete a Masterôs Thesis under the advisement of a faculty member or a 
multi-semester Fieldwork project with an industry partner.  
 
A key difference between Masterôs Thesis and Fieldwork Experiences is the scope of the project �but not the 
student’s contribution to the project�.  While some projects (particularly with Industry Sponsors) may span 
multiple years, require deep faculty involvement, and involve many students - Masterôs Thesis are shorter term, 
and have scopes sqndi peee ,
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2.7. Direct and Indirect Measures 
Direct Measure - Review of student work:  �For each outcome, specific coursework (or thesis outcome) will 
be directly evaluated by faculty in the MATH, CMPS, or DATA disciplines.  In the case of courses, a faculty 
member not teaching the course from which the assignment is drawn will be selected to perform the 
evaluation.  In the case of fieldwork and thesis work, a faculty member other than the advisor/mentor will 
evaluate progress/final reports submitted by the student. 
 
The following indirect methods will be used to assess student outcomes 
 

ǒ Student Exit Surveys 
ǒ Industry Partner Surveys 

2.8. Assessment Process 
Each of the student learning outcomes are addressed and can be assessed through core required MSAM 
courses as outlined in Section 2.9.  These courses will be taken by all MSAM students and expected to be 
offered annually.  Each of these courses will be taken at different points in the studentsô curriculum, thus 
allowing us to be able to see how the program is developing students to meet the programmatic goals.  �Direct 
measures� will include review of course assignments / exam question responses. 
 
The �Thesis� course is a requirement of all graduating students , and will be a primary point of assessment.  All 3

outcomes must be demonstrated in this course.  Assessing this course through direct measures will include 
faculty review of progress reports and final Thesis reports.  �Indirect measures� will include exit surveys from 
students. 
 
In addition to the core courses, there is also sufficient opportunity to assess within the elective courses. 
 
The �Fieldwork Experience� course is an elective, however this will be another place where each of the student 
learning outcomes will be assessable both directly (progress/final reports) and indirectly (student and sponsor 
surveys).  We view the sponsor surveys as enormously critical to the assessment process - as it is our best 
measure of whether our students are meeting industry expectations. As described above, the goal is to have 
all students participate in this course - however we cannot guarantee there will be enough industry-sponsored 
projects for all students - which is why the course is an elective. 

3 Students may receive credit for their Thesis by completing an extended Fieldwork Experience (2 semesters).  It would be 
excellent if this becomes the norm - as it would mean we have a healthy sponsorship program - however we would need 
to adjust our assessment plan to include the FIeldwork Experience in future semesters. 



2.9. Alignment of Program Outcomes to Courses 
Note, individual courses indicated with a ñXò  may contain learning objectives phrased di] a di



Moreover, this program offers students three electives to explore the applications and tools derived in 
Computer Science and Data Science. 

ǒ Experiential Learning�:  The proposed program has a Thesis and a Fieldwork Experience component 
that provides students substantial opportunity for experiential learning by working with faculty and 
industry partners. 

ǒ Community Involvement�:  Industry partners play a large role in the project work students will complete 
in their Fieldwork Experience and Thesis courses - enhancing Ramapoôs connection to local 
businesses in the area. 

 
The M.S. in Applied Mathematics program is well aligned with the Collegeôs Strategic plan - in particular goals 
three and four: (3) Advance Innovation as the Collegeôs Promise and Obligation to its Students, Community, 
and the State of New Jersey, �and�, (4) Improving Long-term Financial Strength. 
 
We can further link the M.S. project to specific objectives outlined in the Strategic Plan: 
 
Objective 1.3: To increase the nu� lၑሰa



4. Impact on other Programs 
The presence of an MS in Applied Mathematics at Ramapo College strengthens our ability to mount and 
promote all of our interrelated technical MS programs - Computer Science and Data Science.  Students in 
these fields, along with potentially others (MBA) will benefit from the availability of the entry level coursework in 
this program.  Students from MSDS, MSCS, and MSAM will enroll in several courses across all our technical 
programs - strengthening those programôs ability to run more courses each semester. 

The MS in Applied Mathematics strengthens our undergraduate mathematics program.  The MS creates a 4+1 
pathway for our students to directly enter graduate school. The MS curriculum is an app pp pp an ap MS c̾ M



Students seeking a graduate experience with small class sizes, engaged faculty that are accessible to their 
students, and a liberal arts atmosphere will choose Ramapo.  These students will be taking coursework with 
students in Computer Science and Data Science for nearly all of their work.  This will forge an interdisciplinary 
perspective throughout their courses, including the mathematics courses.  This computational perspective is in 
line with current industry needs, particularly in Northern New Jersey.  
 
Our unique feature of our program is the required Ethics course, which is not common in Masterôs in Applied 
Mathematics programs and not in any of these programs.  Traditionally, mathematical theory is seen as pure 
and true based on logical arguments, and therefore avoids ethical responsibilities associated with its 
applications.  We believe students will be attracted to this program to engage in these conversations along with 
Data and Computer scientists.  
 
 

 

6. Student and Labor Market Demand 
The US Bureau of Labor Statistics  identifies several occupations in mathematics.  4

 

4 Occupational Outlook handbook.  US Bureau of Labor Statistics. �Math occupations�.  Accessed from: 
https://www.bls.gov/ooh/math/home.htm  

School Program Name 
# of 
Credits 

Required 
credits 

Elective 
Math 
credits 

Elective 
non-Math 
credits 

Culminating 
Experience 

Distance to 
RCNJ (miles) 

Montclair State 
University 

MS in Applied 
Mathematics 30 12 15 

Some 
options 

available 

Thesis, 
Capstone, or 
Internship 23 

NJIT 
MS in Applied 
Mathematics 30 15 9 6 None 33 

Stevens Institute 
of Technology 

MS in Applied 
Mathematics 30 9 9 12 None 
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Additionally, the US News and World reportôs 100 Best Jobs list  ranks Statistician as #6, Mathematician as 5

#14, and Operations Research Analyst as #20.  These sources show that this field is growing with good pay 
opportunities and a great experience.  
 

7. Enrollment 
We are targeting an initial cohort of �four� MSAM students, with a fall retention rate of 80% and Spring retention 
rate of 90%.  Please note that financial projections must include MSDS, MSCS, and MSAM together, given 
their shared curricular structure. � Please see the accompanying shared enrollment and budget document 
for details. 
 

Table 4.  Enrollment Projection for MSAM 

8. Space, Personel, and Faculty Line Requirements 
The MSAM program does not require any additional space, faculty lines, or resources beyond what is already 
scheduled for FY 21.  This includes the opening of the new computing classro ʇ l , o euting l _ urthcl n
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(associated with the MSDS program), and the two new faculty (Computer Science) that were approved in the 
Spring of 2020.  Please see the �shared budget document for additional details on resources�. 

8.1. Program Director 
MSAM will have a �Program Director �to lead the program, curricular developments, advisement, and 
admissions.  They develop and enhance our industry partnerships within fields related to their program by 
assisting in developing fieldwork placements, ensuring representation on the Advisory Council, and engaging 
them in on campus activities (such as Computing Fair).  They will need to work closely with the Mathematics 
Convening group to coordinate course load and course assignments.  They will also need to coordinate with 
the Program Dimwithi w
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