UNIVERSITY FACULTY SENATE FORMS

Academic Program Approval

This form is a routing document for the approval of new and revised academic programs.  Proposing department should complete this form.  Detailed instructions for the proposal should be followed.  A checklist is available to assist in the preparation of a proposal.  Submission of new majors or requests for permanent status will find additional requirements and information here. For more information, call the Faculty Senate Office at 831-2921.

Submitted by: ____Richard Braun, __phone number___x1869________

Department:  Department of Mathematical Science (CAS)_email address_rjbraun@udel.edu
Date:
_______11/12/2017_____________________________________
Action:  ________Add Master of Science in Data Science degree starting Fall 2018________

(Example:  add major/minor/concentration, delete major/minor/concentration,  revise major/minor/concentration,  academic unit name change, request for permanent status, policy change, etc.)
Changes when approved will be effective at the start of the next academic year unless special circumstances and a specific request is made.

Current degree________________________________________________________________




(Example:  BA, BACH, BACJ, HBA, EDD, MA, MBA, etc.)

Proposed change leads to the degree of: ___________________________________________






             (Example:  BA, BACH, BACJ, HBA, EDD, MA, MBA, etc.)

Proposed name:________ Master of Science with a Major in Data Science _______________________________________________________


            Proposed new name for revised or new major / minor / concentration / academic unit






(if applicable) 
Revising or Deleting:  

Undergraduate major / Concentration:______________________________________

 



        (Example:  Applied Music – Instrumental  degree BMAS)

Undergraduate minor:____________________________________________________


           (Example:  African Studies,  Business Administration,  English, Leadership, etc.)



Graduate Program Policy statement change:_________________________________

                                                                  (Must attach  your Graduate Program Policy Statement)


Graduate Program of Study:______________________________________________


         (Example:  Animal Science: MS  Animal Science:  PHD  Economics: MA Economics: PHD)


Graduate minor / concentration:___________________________________________
Note: all graduate studies proposals must include an electronic copy of the Graduate Program Policy Document, either describing the new program or highlighting the changes made to the original policy document.
Provide a brief summary of the proposed program changes and describe the rationale for the change(s):

(Explain your reasons for creating, revising, or deleting the curriculum or program.) 

There will be no change to existing programs within each department. The course requirements, for the proposed master program, are from existing courses from three departments (and colleges). 
The proposed MS in Data Science is as a professional masters with a flexible set of core requirements in statistics, mathematics and computer and information sciences, together with electives from a range of possible application areas.  It is aimed at providing a solid background in the methods behind data science so that our graduates can go out into their fields and work well with data, and be better prepared for the next methods to come along to work with large and/or dynamic data sets.  The program will provide both the breadth of training, and the flexibility to apply them in different fields. The flexibility allows for training in different categories of positions in data science: data analysts (use mathematical, statistical and modeling techniques to solve problems), data engineers (design, build and maintain an organization’s data and analytical infrastructure) and data scientists (create sophisticated analytical models to build new data sets and derive new insights from data).

Numerous reports detail that there are tens of thousands of jobs or more, and growing each year, in every major metropolitan area in the country.  Some reports are quoted in the program policy statement. There will be no difficulty with graduates landing jobs after completing this degree.

List new courses required for the new or revised curriculum. How do they support the overall program objectives of the major/minor/concentrations)?
 (Be aware that approval of the curriculum is dependent upon these courses successfully passing through the Course Challenge list. If there are no new courses enter “None”)

There will be no new courses required. The course requirement will be from existing courses in three departments. 

Identify other units affected by the proposed changes and provide letters of support from those units. :

(This would include other departments/units whose courses are a required part of the proposed curriculum. If no other unit is affected, enter “None”)
Changes to degree programs will explain how this new/revised curriculum supports the 5 goals of undergraduate education (do not just list the gen ed goals): http://www2.udel.edu/gened/
N/A.

New majors and minors will include support letters from the Library, Dean, and/or Department Chair 

Supply a resolution for all new majors/programs; name changes of colleges, departments, degrees; transfer of departments from one college to another; creation of new departments; requests for permanent status.  See example of resolutions.
WHEREAS, from “The Quant Crunch: How the demand for data science skills is disrupting the job market”, there are more than  2,350,000 job listings for Data Science and Analytics (DSA) in 2015, and the demand for DSA jobs is projected to grow by 15% over the following five years, which translate to additional 364,000 new job postings, and

          WHEREAS, from “Investing in America’s data science and analytics talent: the case for action”, there were about 58,000-70,000 ads for data science and analytics jobs in each of the Philadelphia-Camden-Wilmington area, Seattle, Boston, Dallas and Atlanta for 2015 alone, and in the larger metro areas of New York, Chicago, Los Angeles, San Francisco, and Washington DC combined to have postings of about 750,000 of such positions, and

      

          WHEREAS, all such national and regional data suggest a significant demand for the training in data science, which requires expertise in mathematics, computer science, statistics, as well as a domain (or application) field, and

          WHEREAS, the program allows students to take courses in three departments in and application domains; such flexibility allows training in different categories of positions (data analysts, data engineers and data scientists), and allow department/college cooperation, and

          WHEREAS, the proposed master in data science program can offer training with breath and depth, placing graduates from the program a better position to lead in new techniques in data science and analytics, and

          WHEREAS, the proposed program will contribute to a strategic initiative in data science on campus, and

           WHEREAS, the program could provide well-prepared applicants for those data intensive Ph.D. programs such as Financial Service Analytics or Bioinformatics, or for Ph.D. programs in Mathematics, Computer Science, and Statistics, as well as other application fields,

           WHEREAS, there has been a successful history in joint programs, such as the combined mathematics and economics major on campus,  

           WHEREAS, students in the program can be expected to pay for their courses of study, which will generate revenue for the university; be it therefore

           RESOLVED, that the Faculty Senate recommends provisional approval of the establishment of a new Master of Science with a major in Data Science degree.   

Program Requirements:  

(Show the complete new or revised curriculum as it should appear in the Course Catalog.  If this is a revision, be sure to indicate the changes being made to the current curriculum and include a complete side-by-side comparison of the credit distribution before and after the proposed change. If this is a change to an honors program, be sure that the honors degree language is included.) See example of side by side.
                                             (See Program Policy Statement)

 Description: This interdisciplinary degree is designed to meet the high demand for trainings in the area of data science for job markets from industry, government and academia. It will provide trainings, with breath and depth, in different categories of positions, e.g. data analysts for analyzing problems using mathematical and statistical techniques; data engineers for designing, building and maintaining an organization’s data set and analytical infrastructure; and data scientists for building analytical and statistical models for new insights from data sets. The program will be administrated by an executive committee consisting of one member from each participating department, plus two to four at-large members from other departments on campus. A director will come from the executive committee. 
1)  Required Courses
a) At least six credits of core courses are required from the following list from DMS (each course is three credits): 

· MATH612 Solving Linear Equations and Optimization (F)

· MATH637 Mathematical Techniques in Data Science (S?)

· MATH672 Vector Spaces (F) 

· MATH630 Probability Theory and Applications (F)

b) At least six credits of core courses are required from the following list from CIS (each course is three credits):  

· CISC621 Algorithmic Design and Analysis (F/S)

· CISC637 Database Systems (F/S)

· CISC683 Introduction to Data Mining (F)

· CISC684 Introduction to Machine Learning (S)

c) At least six credits of core courses are required from the following list from AES (each course is three credits): 

· STAT601 Probability Theory for Operations Research (F)

· STAT611 Regression Analysis (F)

· STAT613 Applied Multivariate Statistics (S)

· STAT620 Nonparametric Statistics (S)

2)  Electives
Up to 12 credits of elective courses may come from virtually any course on campus with relevant quantitative application or computing content.  A list of example courses is provided in the graduate program policy document.  The courses must be at the 600 level or above for the home college from which the degree is awarded, and may include 500 level courses from departments other than the home college.   A course from the required lists may be chosen as an elective provided that it has not already been used to satisfy the six core course requirement.  The student’s choices of electives shall be approved by the adviser prior to registration and by the executive committee prior to the beginning of the last semester.

3) Non-thesis option
30 credits of course work are required.   Up to three credits can come from MATH666/866 Special Problem or MATH868 Research, or similar courses from participating departments, may be applied toward the credit total with the approval of the executive committee.  These Special Problem or Research credits may also come from experience on campus or in industry (e.g., internships).

4) Thesis option
Up to six credits can be used to do a MS thesis according the requirements of the department in which the student will take the degree.  The University requirements for master’s theses shall apply to the thesis in this degree.  The committee for the thesis shall include at least one member not from the specialty department.

5) Transfer credits
Up to six credits may be transferred from courses applicable toward the degree, provided that the credits have not been applied to obtain a different degree.  The transfer must be approved by the Executive committee, and if necessary, in consultation with the department that offers the (potentially) equivalent course.
7) Awarding the degree
The student can choose which department, and thus college, awards the MDS.  The primary departments are expected to be DMS, CIS, or AES, but other departments are possible.  The department/subject of the degree may be awarded by that college under the following circumstances. 

a) If the student does a thesis, then the department of the advisor may be the department and college of the degree.  

b) If the student does a project course with an advisor, together with at least one other course from that department, then the student may be awarded a degree from that department and college.

c) If the student does neither a project nor a thesis, then the degree may come from the the department (and college) from which the student took at least 4 courses.
8) Timetable and satisfactory progress toward the degree

        a)  Academic load and satisfactory progress. The MDS program will follow the University of Delaware, Office of Graduate and Professional Education recommended policy for determining students’ failure to make satisfactory progress towards degree requirements and time limits for completion.  Students may be enrolled on a full-time (9 credits per term) or part-time (fewer than 9 credits per term) basis.

        b)  Grade and GPA requirements. Students must pass all of the core courses with a minimum grade of B or better, and a grade point average (GPA) of 3.25 or better in the six core courses, to continue in the program.  All graduate-numbered courses taken with graduate student classification at the University of Delaware are applied to the cumulative GPA.  Credit hours and courses for which the grade is below B- do not count toward the degree even though the grade is applied to the overall GPA.

      c)  Grievance procedures. Students concerned that they have received an unfair evaluation or have been graded inappropriately may file grievances in accordance with the student guide to University of Delaware policies.  Students are encouraged to contact the program director prior to filing a grievance.   
Exceptions to the above policies may be granted by the executive committee.  

ROUTING AND AUTHORIZATION:        (Please do not remove supporting documentation.)

Department Chairperson 






Date



Dean of College







Date



(By signing above, the Dean confirms that their college policies and bylaws have been followed correctly during 

consideration of the request described in this form.  

The approval actions that were taken at the college level were (check all that apply) :

 ____________college faculty vote; ___________college curriculum approval __________college senate approval

Chairperson, College Curriculum Committee___________________________________Date_____________________

Chairperson, Senate Com. on UG or GR Studies




Date



Chairperson, Senate Coordinating Com.




Date



Secretary, Faculty Senate






Date



Date of Senate Resolution






Date to be Effective

Registrar




Program Code


Date



Vice Provost for Academic Affairs & International Programs


Date


 
Board of Trustee Notification






Date



Revised 4/14/2016 khs
