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RELEVANT
POLICY/DOCUMENT

NECESSARY Senate, President, USM Board of Regents, and the Maryland Higher Education
APPROVALS Commission

ISSUE

The College of Computer, Mathematical, and Natural Sciences proposes to establish a Master of
Science in Data Science. This program exists currently as an iteration of the Master of Professional
Studies (MPS) program. The 30-credit MPS program (titled Data Science and Analytics) has been
in operation since the Winter 2019-2020 term. Master of Professional Studies programs were first
approved in 2005, when the University System of Maryland Board of Regents and Maryland Higher
Education Commission approved an expedited review process for master's and graduate certificate
programs that respond quickly to the changing market needs of working professionals. Once a new
iteration of the MPS is approved through campus PCC review, it only needs approval by the USM
Chancellor to become official.

A limitation of offering this program as an MPS iteration is that all Professional Studies programs
must use the same generic Federal Classification of Instructional Programs (CIP) code, rather than
a CIP code that accurately describes the program content. Those who search for academic
programs by using the CIP codes related to Data Science will not find this program. Moreover,
some CIP codes are designated as “STEM” eligible by the US Department of Homeland Security,
and international students with F1 visas who graduate from STEM designated programs may
continue to work in the United States for two years longer than students in non-STEM designated
programs. The generic CIP code for Professional Studies programs does not qualify as STEM-
designated, even if the academic content of the Professional Studies program is STEM-related, as
is the case with this program.

Consequently, the college proposes to transition the current program from a Master of Professional
Studies program to a stand-alone Master of Science program in order for the program to be
classified more accurately. The 30-credit curriculum will remain the same.

The Master of Science in Data Science will provide students with an education in the theory and
practice of data science including mathematical and statistical foundations, computational
approaches, and communication considerations. In addition to the fundamentals of data science,
the program covers data science-relevant probability and statistics, algorithms, big data systems,
machine learning, data mining, and analysis of networks. The program consists of 10 required 3-
credit courses. The program is a non-thesis program and will have both an in-person and distance



education version. Students who finish the program successfully will be able to design, conduct, and
interpret data analysis tasks. Students will be able to communicate data analysis findings and will
be able to apply methods and tools of statistics, machine learning, and computer science to data
studies.

The proposal was approved by the Graduate School PCC committee on September 27, 2023, and
the Senate Programs, Curricula, and Courses committee on October 6, 2023.

RECOMMENDATION(S)

The Senate Committee on Programs, Curricula, and Courses recommends that the Senate approve
this new academic program.

COMMITTEE WORK

The committee considered this proposal at its meeting on October 6, 2023. Michael Cummings,
Amy Chester, and John Fourkas, from the College of Computer, Mathematical, and Natural
Sciences, presented the proposal and answered questions from the committee. The committee
unanimously approved the proposal.

ALTERNATIVES

The Senate could decline to approve this new academic program.

RISKS

If the Senate declines to approve this new degree program, the university will lose an opportunity to
apply a more accurate Federal CIP code to an existing program thereby making the program more
marketable.

FINANCIAL IMPLICATIONS

There are no significant financial implications with this proposal as the program already exists as a
self-supported Master of Professional Studies program.
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In Workflow

1. CMNS PCC Chair (jpresson@umd.edu; fourkas@umd.edu)
. CMNS Dean (rinfanti@umd.edu)
. Academic Affairs Curriculum Manager (mcolson@umd.edu)
. Graduate School Curriculum Manager (jfarman@umd.edu)
. Graduate PCC Chair (jfarman@umd.edu)
. Dean of the Graduate School (jfarman@umd.edu; sroth1@umd.edu)
. Senate PCC Chair (mcolson@umd.edu; wstickle@umd.edu)
. University Senate Chair (mcolson@umd.edu)
9. President (mcolson@umd.edu)
10. Board of Regents (mcolson@umd.edu)
11. MHEC (mcolson@umd.edu)
12. Provost Office (mcolson@umd.edu)
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13. Graduate Catalog Manager (bhernand@umd.edu; fantsao@umd.edu)

Approval Path
1

. Thu, 27 Apr 2023 21:52:25 GMT
John Fourkas (fourkas): Approved for CMNS PCC Chair

2. Fri, 28 Apr 2023 17:35:03 GMT
Robert Infantino (rinfanti): Approved for CMNS Dean

3. Wed, 06 Sep 2023 18:16:55 GMT
Michael Colson (mcolson): Approved for Academic Affairs Curriculum Manager

4. Fri, 29 Sep 2023 20:03:14 GMT
Jason Farman (jfarman): Approved for Graduate School Curriculum Manager

5. Fri, 29 Sep 2023 20:08:41 GMT
Jason Farman (jfarman): Approved for Graduate PCC Chair

6. Wed, 04 Oct 2023 20:48:08 GMT
Stephen Roth (sroth1): Approved for Dean of the Graduate School

7. Sat, 07 Oct 2023 17:29:43 GMT
Wendy Stickle (wstickle): Approved for Senate PCC Chair

New Program Proposal

Date Submitted: Wed, 26 Apr 2023 19:13:16 GMT
Viewing: 912 : Data Science

Last edit: Mon, 31 Jul 2023 21:08:50 GMT
Changes proposed by: Michael Cummings (mcummin1)
Program Name

Data Science

Program Status
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Effective Term
Spring 2024
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2023-2024

Program Level

Graduate Program

Program Type
Master's
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Delivery Method

On Campus

Departments

Department

Computer, Mathematical, and Natural Sciences

Colleges

College

Computer, Mathematical, and Natural Sciences

Degree(s) Awarded

Degree Awarded

Master of Science

Proposal Contact
Michael Cummings, Amy Chester

Proposal Summary

The University of Maryland Science Academy is pleased to submit this proposal for an MS in Data Science. The MPS in Data Science and Analytics
has been a very successful program since launching in 2019 and this proposal is to convert that program to an MS in Data Science. CIP Code: 30.7001
Data Science, General

(PCC Log Number 23006)

Program and Catalog Information

Provide the catalog description of the proposed program. As part of the description, please indicate any areas of concentration or specializations that
will be offered.

The Master of Science in Data Science provides students education in the theory and practice of data science including mathematical and statistical
foundations, computational approaches, and communication considerations. In addition to the fundamentals of data science the program covers
data science-relevant probability and statistics, algorithms, big data systems, machine learning, data mining, and analysis of networks. The program
consists of 30-credit course work. It is a non-thesis program.

Catalog Program Requirements:

Course Title Credits
DATAG601 Probability and Statistics 3
DATA602 Principles of Data Science 3
DATA603 Principles of Machine Learning 3
DATA604 Data Representation and Modeling 3
DATA605 Big Data Systems 3
DATA606 Algorithms for Data Science 3
DATA607 Communication in Data Science and Analytics 3
DATA612 Deep Learning 3
DATAG641 Natural Language Processing 3
DATA698 Research Methods and Study Design 3

Total Credits

W
o

Sample plan. Provide a term by term sample plan that shows how a hypothetical student would progress through the program to completion. It should
be clear the length of time it will take for a typical student to graduate. For undergraduate programs, this should be the four-year plan.

Full time
Term 1:
DATA601 Principles of Data Science

DATA602 Probability and Statistics
DATA603 Principles of Machine Learning


/search/?P=DATA601
/search/?P=DATA602
/search/?P=DATA603
/search/?P=DATA604
/search/?P=DATA605
/search/?P=DATA606
/search/?P=DATA607
/search/?P=DATA612
/search/?P=DATA641
/search/?P=DATA698

912: Data Science

Term 2:

DATA604 Data Representation and Modeling
DATAG605 Big Data Systems

DATA641 Natural Language Processing

Term 3:
DATAG606 Algorithms for Data Science
DATA698 Research Methods in Data Science

Term 4:
DATA607 Communication in Data Science and Analytics
DATA650 Cloud Computing

Part Time

Term 1:
DATA601 Principles of Data Science
DATA602 Probability and Statistics

Term 2:
DATA603 Principles of Machine Learning
DATA604 Data Representation and Modeling

Term 3:
DATA606 Algorithms for Data Science
DATA698 Research Methods in Data Science

Term 4:
DATA607 Communication in Data Science and Analytics
DATA650 Cloud Computing

Term 5:
DATA605 Big Data Systems
DATA641 Natural Language Processing

List the intended student learning outcomes. In an attachment, provide the plan for assessing these outcomes.

Learning Outcomes

3

Design, conduct and interpret data analysis tasks
Communicate data analysis tasks and findings

Apply methods and tools of statistics, machine learning, computer science, to data studies

New Program Information

Mission and Purpose

Describe the program and explain how it fits the institutional mission statement and planning priorities.

This proposal is to transition the current MPS in Data Science and Analytics program to an MS in Data Science. The MPS in Data Science and
Analytics launched in Winter 2019 and has seen great success and high demand. For the Fall 2023 semester, the program has over 450 completed
applications as of 31 March 2023. The program had 75 registered majors during Fall 2022, a 23% increase from the prior year.

The new MS in Data Science will be directly aligned with the mission of the University, which states, in part the following.

“As a land-grant institution, the University shares its research, educational, cultural, and technological strengths with the Maryland citizenry and other
constituencies. Its collaborations with State, federal, private and non-profit partners promote economic development and improve quality of life.”

The last few years have seen the emergence and rapid growth of professional education in the sciences, in particular in Data Science and other fields
linked to computer science. The explosion of data and computing power has placed Data Science at the forefront of a much broader wave of new
research areas requiring professional training including Machine Learning and Immersive Media. Data Science is a fundamental area and provides a
basis for a range of new knowledge and skills that can be broadly applied. The University of Maryland is the best place in the region for professionals
to gain these skills. U.S. News & World Report ranks UMD the highest in the region for computer science and applied mathematics.

This program will offer students the opportunity to engage in foundational technical course work in data science and analytics. The program will
focus on five thematic competencies for the art and science of the new field of data science and analytics: Statistics, Machine Learning, Computing,
Communication, and Professional Practice. The program will consist of 30-credit course work in the following thematic areas.

1. Statistics — Statistics here are the standard statistics subsumed by general linear models (e.g., linear regression, ANOVA, t-tests, f-tests, and
multivariate extensions); discrimination, classification, ordination (e.g., PCA, MDS), linear discriminant analysis, factor analysis, and related methods;
permutation and randomization methods; Bayesian estimation.
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2. Machine learning — Machine learning here represents methods that are not subsumed by general linear models or other traditional distributional
model-based statistics. Includes such things as: support vector machines; artificial neural networks and their derivatives and extensions; decision tree
induction; random forests; other ensemble methods; affinity analysis; association rule learning; deep learning.

3. Computing — Computing here are those topics that are traditionally taught in computer science programs though restricted here to only include
those core elements most necessary for professional practice in data science and analytics. Included here: programming using scripting/interpretative
languages (e.g., shell, Python).

4. Communication — Communication here comprises methods and practice of communicating data science and analytics concepts, methods and
results in written, verbal, and electronic media.

5. Research/professional practice — Research/professional practice here means actual design, execution, and communication of a data science and
analytics project.

Program Characteristics

What are the educational objectives of the program?

When students graduate from the program, they should be able to design, conduct, interpret and communicate data analysis tasks and studies using
methods and tools of statistics, machine learning, computer science, and communications.

Describe any selective admissions policy or special criteria for students interested in this program.
Admission is for the fall semester only. Applicants must meet the following minimum admission criteria as established by the Graduate School:

Applicants must have earned a four-year baccalaureate degree from a regionally accredited U.S. institution, or an equivalent degree from a non-U.S.
institution.

Applicants must have earned a 3.0 GPA (on a 4.0 scale) in all prior undergraduate and graduate coursework.

Applicants must provide an official copy of a transcript for all of their post-secondary work.

International applicants must fulfill all requirements relating to international academic credentials, evidence of English proficiency, financial
certification, and visa documentation.

In addition, applicants must submit the following:

Required items:

Statement of purpose.

Curriculum vitae/resume.

Evidence (e.g., transcripts) of quantitative abilities by taking two courses in calculus, linear algebra and/or statistics.

Evidence (e.g., transcripts, certificates) of computer programming proficiency in one or more interpreted or compiled languages.

Optional items:
Two letters of recommendation.
Graduate Record Examination (GRE) scores.

Summarize the factors that were considered in developing the proposed curriculum (such as recommendations of advisory or other groups,
articulated workforce needs, standards set by disciplinary associations or specialized-accrediting groups, etc.).

The factors that were considered in developing the proposed curriculum derive largely from our professional experiences working in areas related to
data science, careful study of other data science curricula at other institutions, and educational/training needs articulated by major employers.

Select the academic calendar type for this program (calendar types with dates can be found on the <a href="https://www.provost.umd.edu/
calendar">Academic Calendar</a> page)

Traditional Semester

For Master's degree programs, describe the thesis requirement and/or the non-thesis requirement.

non-thesis

Identify specific actions and strategies that will be utilized to recruit and retain a diverse student body.

The primary recruitment activities will be via the CMNS Science Academy. The Science Academy uses a diverse, targeted approach when recruiting
students. This digital strategy focuses on UMD alumni, current UMD graduating seniors, and working professionals in the DMV area. The admissions
review process reviews for not only academic readiness but also diversity in experiences, industries, backgrounds, and career aspirations to recruit a
diverse student body.

To attract a diverse student population, we will engage in the following activities:

* Representing the program in educational fairs, conferences and events, e.g. the National Leadership Conference of the National Society of Black
Engineers, GEM Grad Labs.

« Advertising the program to the National Society of Black Engineers (NSBE), the Society of Women Engineers (SWE), and the Association for Women
in Computing (AWC).

+ Direct mailing and email campaigns to domestic and international colleges

+ Outreach to UMD Campus organizations and clubs

+ Holding online (virtual) open houses, information sessions and career panels
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+ Outreach to US Military to attract veterans
+ Social media and online advertising
« Establishing graduate scholarships to provide financial aid to underrepresented minority applicants

Once enrolled, the Science Academy staff, and faculty are committed to creating and fostering a supportive environment for all students to

thrive. We regularly share resources and opportunities for counseling, support, and funding. All students are expected to complete and honor the
TerrapinSTRONG orientation and initiatives. Students are encouraged to take part in Grad School programs that address diversity and inclusion

in higher education, build communities of support and success, and create meaningful dialogue among graduate students. Such programs
include"Cultivating Community Conversations” and the "Annual Office of Graduate Diversity and Inclusions Spring Speaker Services.” Faculty that are
involved in the Science Academy represent many departments, have a diversity of appointments (both tenure track, professional track, and adjunct)
exposing students to many future career paths. The Science Academy and faculty provide student advising, academic support, and career guidance to
students to retain all students and support timely graduation.

Our student retention efforts will consist of:

+ Holding “Women in Engineering, Computing and STEM” seminars to addresses the obstacles faced by women in today's technical workplace and
guide our women students to maneuver through the internship and job application process

* Requiring students to attend mandatory advising sessions with the program adviser to ensure that the students’ study plans are in line with their
interests and career goals, and that the students make satisfactory progress toward meeting the degree requirements

+ Implementing an early warning system that detects students struggling with core courses and alerts the academic advisor, who meets with the
students and designs a study plan to get them back on track

Relationship to Other Units or Institutions

If a required or recommended course is o#ered by another department, discuss how the additional students will not unduly burden that department’s
faculty and resources. Discuss any other potential impacts on another department, such as academic content that may significantly overlap with
existing programs. Use space below for any comments. Otherwise, attach supporting correspondence.

Three of the courses are co-listed versions of courses in common with the programs in Bioinformatics and Computational Biology, and Machine
Learning: BIOI/DATA/MSML601, Probability and Statistics; BIOI/DATA/MSML602, Principles of Data Science; and BIOI/DATA/MSML603, Principles
of Machine Learning. These three courses are foundational to modern quantitative and computational-based science, and thus are common to the
existing programs and the proposed program. All the remaining core courses will be new to the program, and some electives may be accepted from
other programs. All programs are managed by the Science Academy.

Accreditation and Licensure. Will the program need to be accredited? If so, indicate the accrediting agency. Also, indicate if students will expect to be
licensed or certified in order to engage in or be successful in the program’s target occupation.

No accreditation or licensure is required for the program.

Describe any cooperative arrangements with other institutions or organizations that will be important for the success of this program.

n/a

Faculty and Organization

Who will provide academic direction and oversight for the program? In an attachment, please indicate the faculty involved in the program. Include their
titles, credentials, and courses they may teach for the program.

The CMNS Science Academy will work closely with the department chairs of Computer Science, Mathematics, and Electrical and Computer
Engineering for shared academic oversight. The Dean of the College will assign a faculty director to the program who will provide academic and
advising oversight to incoming and admitted students. Professor Michael Cummings has been serving in this role for the MPS in Data Science and
Analytics since 2019. In addition, the faculty director is responsible for instructor selections and appointments and works collaboratively with the
Science Academy and OES when appropriate. A full list of faculty to be involved in the program is attached.

Indicate who will provide the administrative coordination for the program

The Science Academy in the College of Computer, Mathematics and Natural Science will provide administrative coordination for the program, in
collaboration with the Office of Extended Studies. The Office of Extended Studies provides program development support (budget development and
projections, in house marketing research, preparation of PCC document), program management (UMD policies and procedures compliance, program
website, data requests), student and program services (admission support, scheduling, registration, billing and payment, graduation, appeals), and
financial management (faculty contracts, payment processing, course charge processor, net revenue distribution).

Resource Needs and Sources

Each new program is required to have a library assessment prepared by the University Libraries in order to determine any new library resources that
may be required. This assessment must be done by the University Libraries. Add as an attachment.

see attached.
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Discuss the adequacy of physical facilities, infrastructure and instructional equipment.

No additional physical facilities, infrastructure and instructional equipment is required for this program. Existing facilities (e.g., classrooms) and
resources (e.g., instructional equipment) will be used, and these are demonstrably adequate for the proposed program. It is anticipated that most of
the instruction will be in the evenings, as befitting the target student population of working adults. Thus, the use of classrooms will be outside the
hours used for instruction by most other programs.

Discuss the instructional resources (faculty, staff, and teaching assistants) that will be needed to cover new courses or needed additional sections of
existing courses to be taught. Indicate the source of resources for covering these costs.

For each course an instructor will be needed. The Director of the Science Academy, Faculty Director, and participating department chairs will recruit
instructors and work closely with the faculty in the development of teaching materials. Costs for instructors and teaching assistants/graders (as
needed for larger enrollment) will be covered from program revenue. In addition, any costs for development of teaching materials will be handled
through the new CMNS Science Academy covered by program revenue.

In addition, the Science Academy works with the departments/units developing courses on instructor selections and appointments.

Discuss the administrative and advising resources that will be needed for the program. Indicate the source of resources for covering these costs.

The CMNS Science Academy will provide the academic and advising oversight to incoming and admitted students. Revenue generated from the
program will be used to support administrative and advising resources including a Program Manager. No state resources will be used to support the
program

Use the Maryland Higher Education Commission (MHEC) commission financial tables to describe the program's financial plan for the next five years.
See help bubble for financial table template. Use space below for any additional comments on program funding.

The financial plan is attached. The program will generate sufficient revenue to be self sustained.

Implications for the State (Additional Information Required by MHEC and the Board of Regents)

Explain how there is a compelling regional or statewide need for the program. Argument for need may be based on the need for the advancement

of knowledge and/or societal needs, including the need for “expanding educational opportunities and choices for minority and educationally
disadvantaged students at institutions of higher education.” Also, explain how need is consistent with the <a href="https://mhec.state.md.us/About/
Documents/2017.2021%20Maryland%20State%20Plan%20for%20Higher%20Education.pdf'>Maryland State Plan for Postsecondary Education</a>.

See support document attachment, Market Analysis, for a full analysis of the market as of March 2023. Our research indicates a much faster than
average growth in computer and information research scientist positions nationally in the next 10 years. As more jobs become available in this area, it
is our responsibility to respond to this need by preparing the workforce. Our graduates will complete the program with the skills and knowledge to fill
the open positions in the market. Our program directly aligns with the Maryland State Plan for Postsecondary Education and the principles of public
education in the State of Maryland. This program in the Science Academy increases access to higher education (specifically graduate level education)
and increases the diversity of graduate students

Present data and analysis projecting market demand and the availability of openings in a job market to be served by the new program. Possible
sources of information include industry or disciplinary studies on job market, the <a href="https://www.bls.gov/ooh/">USBLS Occupational Outlook
Handbook</a>, or Maryland state <a href="http://www.dlIr.state.md.us/Imi/iandoproj/">Occupational and Industry Projections</a> over the next
five years. Also, provide information on the existing supply of graduates in similar programs in the state (use MHEC's Office of Research and Policy
Analysis <a href="http://mhec.maryland.gov/publications/Pages/research/index.aspx">webpage</a> for Annual Reports on Enrollment by Program)
and discuss how future demand for graduates will exceed the existing supply. As part of this analysis, indicate the anticipated number of students
your program will graduate per year at steady state.

See support document attachment, Market Analysis, for a full analysis of the market as of March 2023. Our research indicates a much faster than
average growth in computer and information research scientist positions in the field nationally (21%) in the next 10 years. Growth in the state of
Maryland is projected at 7%. Lastly, following the enroliment trends at other Maryland programs, our successful MPS enrollments, coupled with the
projected job growth in this area, the program anticipates enroliment greater than 40 students per year. These positions are found across the federal
government, software publishers, professional and technical services, hospitals, higher education, and other employment locations.

Identify similar programs in the state. Discuss any di#erences between the proposed program and existing programs. Explain how your
program will not result in an unreasonable duplication of an existing program (you can base this argument on program di#erences or market
demand for graduates). The MHEC website can be used to find academic programs operating in the state: <a href="http://mhec.maryland.gov/
institutions_training/pages/HEPrograms.aspx”>http://mhec.maryland.gov/institutions_training/pages/HEPrograms.aspx</a>

Other similar programs in the State of Maryland are research focused degrees. Our program will be differentiated and attractive to the professional
learner in its applied nature. While other programs in the state do exist, most are either research focused and or only available in an online or blended
space. The UMD program will be available both in person and online with an applied and experiential approach.

Discuss the possible impact on Historically Black Institutions (HBIs) in the state. Will the program affect any existing programs at Maryland HBIs? Will
the program impact the uniqueness or identity of a Maryland HBI?

We do not foresee any negative impacts on the uniqueness or identity of any Maryland HBIs. Rather, we see our program complementary in several
ways. First, most HBIs in the state do not have related degree programs, and thus our program provides HBI students more opportunities for an
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advanced degree in an area not presently offered at their current institution. Second, there is distinct differentiation between the somewhat related
programs at Maryland HBIs. The Applied Computer Science MS program at the University of Maryland, Eastern Shore (UMES) and the Advanced
Computing MS program at Morgan State University, although listed in our market research document, are fundamentally different in subject matter
coverage from the Data Science MS covered by this proposal. The UMES and Morgan State programs are more broadly computer science-focused
(sans theoretical aspects of the field). These degree programs are geared toward students who would be employed in various areas of computer
science. Our degree program is geared toward data-informed or data-driven employment opportunities and emphasizes the interdisciplinary nature of
data science

Supporting Documents

Attachments

DATA_Market_Research_MS_2-10-23.xlsx

MS in Data Science Budget.xlsx

Library Assessment.docx

Faculty List Template- DS.docx

Appendix 2 Summary of Learning Outcome Assessments 7-31-2023.pdf
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Michigan State University mgm_m?v«uvesiww"nsm F2F Data Science, MS 30 credits $812/credit from data. It employs theories and techniques from the core areas of | undergraduate and/or graduate institutions, sent by the granting institutions (unofficial copies can
data-science.aspx statistics, computational mathematics, computer science, and information be uploaded by the applicant);
science. Our MSDS provides high-qualiy traning in state-of-the-art data_| - a minimum of three lettrs ofrecommendation sent directly by the recommenders (not attached
et Win inaduid s L6 bt s bt anedidnto o cunt Doslish_e thi namdidata io aot o
A four-year bachelor's degree from an accredited college or university in computer scicnce, math,
Students who want a strong foundation in the science of Big Data and s statistics, cngineering, natural sciences, or a related ficld. A minimum GPA of 3.5 (or the
. 2 strong : cquivalent in other grading scales) in undergraduate courserwork is normally expected to be
University of Minnesota analysis by gathering in a single program the knowledge, expertise, and d for admission. Calculus (2 semesters) Calculus (1
P hitps://datascience.umn.cdu/masters F2F Data Science, MS 31 credits $1,128/credit $1,412/credit educational assets in data collection and management, data analytics,
Twin Cities : h A semester), Lincar Algebra (1 semester), Statistes (1 semester), Computer Programing (2
scalable data-driven pattern discovery, and the fundamental concepts behind ;
mesters), with software such as Matlab, R or the
these methods. ; ; :
equivalent is a definite plus, but not a total substitute for experience with a general-purpose
programming language. A class on advanced data structures is also a plus.
‘The School of Computing offers opportunities for students to develop
https://graduate unl.edu/acal teaching skills in support of undergraduate instruction and to enhance | Applicant must submit an Application for Admission with $50 non-refundable application fee.
University of Nebraska-Lincoln| demics/programs/COMP- F2F Computer Science, MS 30 credits $472/credit $1,285/credit | research skills in support of the department's active research programs. The | One set of transcripts; Curriculum vitae Three letters of recommendation; GRE is not required;
goal is to build a foundation for future scientific discovery, engineering | Statement of purpose, including research interests, objectives, and potential SoC faculty names
innovation, and seholarly and professional achievement.
Data Science, MS Students interested in learning how to utilize relational and d "
L - ) udents interested in learning how to utilize relational and document . . o -
! . 3 ) ! ; S.
Northwestern University ~ |™ st Online ::."fe".‘“l"lzi"ﬁf“ A“ag"fsg“d_M"d_e““g* 36 credits $4,550/course database systems and analyics software built upon open-source systems | **PPlicant musthold a U.S. bachelor's "ege’ez::]‘:‘nj regionally accredited institution or foreign
ificial Intelligence, Data Engincering, or such as R, Python, and TensorFlow. q .
Analytics
Students are encouraged to find and arrange part-time internships or roles
Northwestern Unlversity "™ FF Accelerated Data Science, MS 12 Courses $14.715/per quarter with area organizations. ntemational and domestic students are encouraged | Applicant must hold a ULS. bachelor’s degree from a regionally accredited institution or forcign
to apply for the accelerated option. Admitted international students are equivalent.
cligible to apply for and receive a student visa.
Students typically are fresh out of undergraduate studies. Through its
Penn State . . " . emphasis on research, this program is designed to prepare you for entry into | Applicant must hold a U.S. bachelor’s degree from a regionally accredited institution or foreign
Gireat Valley asters-degrees data-anlytics F2F Data Analytics, MS 30 credits $1,160/credit $1.877/credit doctoral programs in data analytics. The curriculum has five required equivalent.
courses and three electives. You'll take a research methods class and must
Intended for professionals looking to acquire analytical skills relevant to the
Penn State } ) ’ . workplace, the curriculum consists of six required courses and three Applicant must hold a U.S. bachelor’s degree from a regionally accredited institution or forcign
Great Valley astersdegrees data-analytics F2r Data Analytics, MPS 31 eredits $1,160/credit $1,877/eredit | joctives. The program culminates in a capstone course that builds upon the cquivalent.
theorics, technology, and skills learned in previous coursework.
) t ourdue.odul The goal of the program s to equip students with the tools necessary to | Included in this application you must submit the following: Short answer items, each with less
I hitps://www.stat.purdue.edu Data Science in Finance Residential Program, " i e pursue a career in a quantitative financial field. The 2-year course work |  than 200 words (The Statement of Purpose on the application package is not required.); GRE
Purdue academic F2F MS 33 credits § 347.85/credit $ 948.30/credit provides students with comprehensive and practical knowledge of the | scores (optional; Diversity Essay: required for U.S. applicants only; English proficiency scores:
elgradDSfinance html ical, statistical, and ional skills. The following courses are| required for all non-native English speakers; Recommendation letters are required to be submitted
Statistics Track- e St ek e e o o e o i _— Applicant must hold a U.S. bachelor’s degree ‘fro]m . regionally accredited institution or forcign
R ) ) . ) e Statistics track directs its focus towards the data analysis aspects of the equivalent.
Rutgers University Bipssasrutgers.edumsin-date- F2F Data Science, MS- Statistics Track 30 credits $1,034/credit $1,758/credit | Data Science field, whereas the Computer Science (CS) track Calculus, Linear Algebra, Introduction to Probability, Theory of
New Brunswick Data Science, MS- Computer Science Track CS Track- 36 . " P . o . . . .
" more on its computer science aspects. Statistics, Two courses in statistical computing or computer science, including advanced
credits programming




The MS Statistics: Data Science program is intended for three types of
students: N N Lo N
VISP students: Students from the Visiting International Student Program | APPlicant must hold a U, bachelor’s deg;:z :::::n:‘. regionally accredited institution or foreign
Nonresident: VI .
$2 128 it (Stat VISP or Math Vlff:’n: E:ry\‘,’;;;'::":;i":‘jr‘rf“ ofup o 15 eredits |\ enis admitted to the MS Statistics: Data Science program are expected to have: Calculus and
University of - . ) . ’ N coursewtor. . Analytic Geometry 1, Calculus and Analytic Geometry 2, Caleulus--Functions of Several
. . N dat F2F Statistics: Data Science, MS 30 credits $1,014/credit ‘Workforce students: Students coming with 5 or more years in the . N ; .
Wisconsin-Madison ms/étext Mi . workforce who have worked extensively with data and are seeking a well- Variables, The Theory of Single Variable Calculus (or another advanced analysis course), The
innesota: oo i o Theory of Single Variable Calculus (or another advanced analysis course), R for Statistics I, R for
$1607/credit | e | Staistics 11, Introduction to Probability and Mathematical Statistics I, Introduction to Probability
General students: Students who have BS degrees or expected to obtain BS " Mathematical Statatics 1
degrees prior to the first semester as MS Statistics: Data Science students. :
State of Maryland System Institutions: Overseen by MHEC (http yland.gov/publicati ages/research/index.aspx)
ps: A i X . . -
hitps:/jwurw bowiestate.edu/ Applicants must hold a bachelor's degree from a regionally accredited institution and have a
academics/colleges/college+ . " . N
of arts-and. cumulative grade point average of 2.5 or better (on a 4.0-point scale). In addition, the following
_ onarsanc Computer Science, MS- Data Science ' ’ ’ i i i i i isi ired: C: jable (i.c. C it
Bowie State University | sciences/departments/com FoF p ce, MS 36 credits $439/credit $723/credit Students interested in focusing on core competencies in machine learning, | prerequisites are required: Caleulus of One Variable (i.. Caleulus 1 and I, One aditional
—p—"m or- Specialization data mining, data visualization, and cloud computing. mathematics course beyond Calculus, (e.g. Linear Algebra, Differential Equations, Abstract
) b Algebra, Advanced Calculus, Discrete Structures, Probability and Statistics), COSC 503 -
science/graduate/masters- N .
Software Design and Development (or equivalent)
degree/
-/WWW. . . . . . .
bttps:/jwww.captechu.edu/d oo ::zh“ eduid The program provides the essential knowledge fo enter into the industry in a
edrees-and- . Technical Master of Business Administration in . . i i .
Capitol Technology University | programs/masters- Online B 36-39 credits $630/credit oole managing data st of budgets, emplovmen, marketing and other No Information Given
degrees/technical-mba- usiness Analytics ) . P
° - business.
business-analytics
For students applying (o the computer science program, please submit the following (o the
Graduate School: One copy of official transcripts from each institution of higher education
) ‘This program is ideal for individuals who want to acquire or update their attended.
tips/www.hood.edu/arady skills in cutt computer science jes - and tackle the A résumé of work experience. Applicants to the graduate program in computer science are
Hood College ate/academics/programs/co| 33 credits Computer Science, MS 33 credits $1073/credit " mputer s¢ ¢ : ) P - AppI gracuate prog! omp! :
S lor-seionce-ms challenges inherent in capturing, storing, sharing, transferring and analyzing | expected to have a strong background in computer science and mathematics. Four foundation
puter-s - > !
data. courses introduce students to algorithms and programming, computer organization and design,
advanced data structures and discrete mathematics. Students holding a baccalaureate degree in
comnuter science will normally be exemnted from all foundation courses. Other students mav.
‘This program prepares students for exciting carcer opportunities with the
b fosth overnment, in network security, web development and a host of other Students without Computer Science degree or background may be required to take up to two
Frostburg State University ajorminors/graduate/ms-applied- | F2F or Online | Computer Science, MS- Database concentration 30 credits $456/credit $588/credit gover N — N - . :
e e acionce s rewarding fields. Unlike theory-based graduate programs, the FSU applied | foundation courses as part of their program of study before entering the degree program courscs.
computer science master’s degree is highly experiential.
Applicants must hold a bachelor's degree from a regionally accredited institution. Prior education
must include the following prerequisites: (1) three semesters or five quarters of calculus, which
$4,920 per course ) o g | includes multivariate caleulus; (2) one semester/term of advanced math (discrete mathematics is
hupsiep jhucduprograms-and- | Online or *per-course tuiton is 5872, but with dean support| | PTOSTAIm i designed (o prepare graduates to sueceed in specialized jobs | T oty referred but inear algebra and differential equations will be accepted); (3) one
Johns Hopkins University 3 Data Science, MS 30 credits reourse tition 18 53,872, but with PP involving everything from the data pipeline and storage, to statistical Lo
Y courses/programs/data-science Hybrid from the Whiting School of Engineering, students nmlysie and cliciting the wtors the dats tele semester/term of Java or Python (C++ will be accepted but the student must be at least also
receive a decreased out-of-pocket cost. 4 % Y somewhat knowledgeable in Java or Python); and (4) one semester/term of Data Structures.
Linear Algebra or Differential Equations will be accepted in lieu of Discrete Mathematics. A grade|
of B~ or better must have been earned in each of the prerequisite courses.
The master’s program provides the skils you need to become a dafn Applicants must hold a bachelor's degree from a regionally aceredited institution. A student is
. . https://www.loyola.edu/acad| . . . . N . 3 expected to have had a college-level introductory statistics course. A mathematics boot camp prior|
Loyola University Maryland " n Online Data Science, MS 31-34 credits $925/credit scientist. As part of the program, Loyola’s strong commitment to social . N 5 N
A to the start of the program may be required for students without sufficient mathematics
justice encourages students to engage with nonprofits. . "
background as determined by the program directors.
You'll notice right from the start that the Professional Master of Science in
Online o Data Analytics at McDaniel College is uniquely designed to prepare you for| Applicants must hold a bachelor's degree from a regionally aceredited institution with a minimum
McDaniel College psvw medanie edunode2380 | 1% Data Analytics, MS 30 credits $675/credit professional success. Every course in the curriculum integrates skills and |~ GpA of 2.75. Prior education must include the following prerequisites: One course in Statistics
yori knowledge that prepares the student to think more critically and through a (required), One course in Calculus (recommended).
more peripherally focused lens. This requircment highlights not only our
‘This new program is designed for students who have recently completed a
bachelor's degree program in Computer Science or a related field and wish tol
enhance their career, explore research opportunities in Computer Science, ) ) - .
- psi/w.morgan.cduladvanced | ) . . ) ) ) careet, gxplore research opporiut ; v
Morgan State University | 'Ws/vsnoneduadinced |60 ),00 o0 pop Advanced Computing, MS 30 credits $455/credit $894/credit and apply their acquired skills in multi-disciplinary teams or for specific | *\PPicants must hold a bachelor's degree from a regionally accredited institution with a focus in
computing:ms/ms_advancedcomputing Computer science or a related field.
focus. The program also meets the needs of students who are already in the
workforce and wish to update or improve their knowledge of current
computer science.
More professionals are needed to manage the architecture of knowledge
from traditional- and online-based resources. The online Master of Science
Notre Dame of Maryland ps:/fwww.ndm edulgrad-prof- . . ) ) i i i N . TR,
ne of Mary bups: dm.cdugrad-prof Online Analytics, MS 36 credits $580/credit in Analytics helps you become an asset in your current role or prepare for Applicants must hold a bachelor's degree from a regionally accredited institution.
University studies/academics/programsanalytics the jobs of tomorrow, with a curriculum focused on multidisciplinary
ies in ies, qualitative processes|
and economic principles of change risk management.
The master’s in computer science provides a i iculum with degree in computer science from a regionally accredited college or university**, or
» ) asolid scientific and technical foundation for pursuing either doctoral work | a baccalaureate degree from a regionally accredited college or university** in any other field and
Towson R RTTR— F2F Computer Science, MS Data Science Track 33 credits $642/credit $1,158/credit | or advanced positions in business, industry and government. Graduates find | completion of one to three preparatory courses from among MATH 263, COSC 501* and COSC
high-profile jobs as software developers, web developers, computer security| ~ 502*. An undergraduate GPA of 3.00 for full admission, or 2.75 for conditional admission, is
analysts and e-commerce analysts. required.
UMBC’s Master of Professional Studics (MPS) in Data Science program
.umbc.edu/data- prepares students from a wide range of disciplinary backgrounds for carcers Applicant must have an undergraduate
University of Maryland i in data science. In the corc courses, students will get a fundamental degree in any subject; Students must have prior coursework to include college-level math,
Balti C yt ’ oograms.umbc.edu/data- F2F Data Science, MPS 30 credits $850/credit $1,352 understanding of data science through classes that highlight machine statistics, and programming. Students who do not have prior coursework or industrial experience
altimore County science/masters-of- learning, data analysis and data management. The core courses will also should take online courses in statistics, linear algebra, and programming. Minimum
professional-studies-data- introduce students to ethical and legal implications surrounding data undergraduate GPA of 3.0 on a 4.0 scale.
science/ science.




University of Maryland, Eastern

https://wwwep.umes.edu/cs

Admission requirements include a bachelor’s degree in a technology related field, such as
Engineering Technology, Computer Science, Information Technology, Software or Computer
Engineering, Networking, Information Security, or related disciplines. Applications from

Shor o F2F Applied Computer Science, MS 30 credits $346/credit $641/credit No Information Given prompective sndents with bachelors degecs i mon-tcchnical feids my b considencd o
admission. All applicants must show a strong record of academic achievement, as indicated by
official ipi(s), three letters of and a statement of purpose.
This program is designed to help prepare you for work in the high-demand | oo old a bachelor's degree from a regionally aceredited institution. We recommend
umee umgediiademicprogumi sy jing Data Analytics, MS 36 credits $694/credit field of data science and analysis n a public- o private-secor organization. |, .run i software programming and statistics. If you do not have demonstrated experience
UMD Global Campus degrees/data-analytics.cfin yuies, Potential career fields include data mining, machine learning, and predictive B programming - 1Y P

modeling for large data sets.

or prior coursework in programming, you may be required to complete additional coursework.




Colleges & Universities in the Washington DC - Baltimore MD area

hitps://www.american edw/programs/sh

American University’s MS in Data Science prepares students to acquire,

The program is open to all students with a bachelor's degree from an accredited institution that
have a cumulative grade point average of at least a 3.00 (on a 4.00 scale). Students without

American University aredidat-science! F2F or Online Data Science, MS 30 credits $1,866/credit process, analyze, and present complex data. sufficient mathematical background as determined by the program dircctors may be required to
complete a mathematical boot camp prior to starting the program.
The curricula for the graduate certificate and master's degree were developed
. N N N ) i Iyti di 1.250/credi with guidance from lead industry partner Booz Allen Hamilton and is . . N . I
Catholic University of America st F2F or Online Data Analytics, MS 30 credits $1,250/credit designed to meet the workforce needs of businesses, government agencies, Applicants must hold a bachelor's degree from a regionally accredited institution.
nalytics/masters/indes. P A .
and non-profit organizations. The program is intended for those with
Columbia University mbiacd F2F Data Science, MS 30 eredits $2.178/credit Individuals looking to strengthen their carcer prospects o make a career | Requires: { ate degree, prior q (calculus, linear algebra, etc.),
‘master-of-science-in-data-science change by developing in-depth expertise in data science. Prior computer
Designed to provide students with an understanding of the technologics and |, 1 o1c gt have completed a baccalaureate degree from a regionally accredited program with
methodologies necessary for data-driven decision-making. It is aimed at AN . .
https://www.gmu. tudons who wich t become data seientists and analyste in finance. an earned GPA of 3.00 or better in their 60 highest-level credits. Applicants are expected to have
George Mason m/data-analyti F2F or Online Data Analytics Engineering, MS 30 credits $679.46/credit $1,474/credit G i . 818 anc ana Y’ N completed a degree in engincering, business, computer science, statistics, mathematics, or
marketing, operations, business/government intelligence and other N - § ; -
ms ; . N with in calculus, statistics, and
- information intensive groups generating and consuming large amounts of "
computer programming.
data.
The Data Science and Analytics program provides students with a rigorous | This program is appropriate for students who have recently completed degrees with significant
Georgetown University town.edu/about F2F Data Science and Analytics, MS 30 credits $2,358/credit training in computational, mathematical, and statistical methods to prepare |mathematical or statistical emphasis, as well as for mid-career professionals who seek professional|
them for careers in data science and analytics. advancement or a shift in career track.
Bachelor's degree with a GPA of at least 3.0 on a 4.0 scale for the last 60 hours of coursework;
George . University | " dudata- FoF Data Analytics, MS 30 credits $2,035/credit Designed to address the growing demand for professionals skilled in big | two courses in mathematics beyond pre-calculus; one year of science with laboratory; courses in
data and data analytics. computer science using a structured language, discrete structures, data structures, and computer
architecture.
Howard Graduate School's fully online interdisciplinary M.S. in Applied Applicant must have an URlne GradC: Statement of purpose/ Staterent of
o R — " ot . ) . P Data Science and Analytics program prepares data-driven leaders to academic interest (500-1,000 words); GRE scores not required; Official transcripts sent to
Howard University BT — Online Applied Data Science & Analytics, MS 30 credits $1,481/credit generate, analyze, interpret, and present complex data in compelling ways | OdCAS; 3 letters of recommendation; Bachelor's degree from an accredited college or university
that drive solutions to real-world problems. Whether you are interested in Resume or Curriculum Vitae; Autobiographical statement (500-750 words)
X ‘This concentration is offered in a remote, electronic distance-learning format
https: imu . . . P . - -
B Computer Science, Information Security N that, while satisfying all requirements for the Master of Science program, is .
James Madison University Online P! > ! Y 30 credits $1,065 . yine & red ; : e Prosram No Information Given
T < Concentration, MS especially for people with interests in
science-info-security.shtml security. Further information can be obtained from the program website at
st ol oo st e, s e | 1 5 A ol g s oo s ot s
Radford University F2F Data and Information Management 30 credits §748/credit $923/credit professionals who can maximize the value of information assets while enerine e Progary 2 suone e & L
? ome/daim him! etting the right data to the right people at the right time. Introduction to Databases, Principles of Computer Science I1I, Procedural Analysis and Design,
getting the rig 'ght peop) ¢ . Business Calculus, Calculus and Analytic Geometry I.
The new online Master of Science in Data Science (MSDS) from the Applicants to the Master of Science in Data Science (MSDS) program must cam an.
. University of Virginia School of Data Science expands the accessibility of | "Ndereraduate degree prior to the start of the summer term in which the program start. A specific
University of Virginia F2F or Online Data Science, MS 32 credits $1,377/credit - N N A undergraduate major or program of study is not required. Students must complete each of the
acdy/ our cutting-edge curriculum beyond Charlottesville.A part-time master's in b A > :
o § N > following prerequisites: Single variable calculus, Lincar algebra or matrix algebra, Introductory
data science designed for working professionals o §
statistics, Introductory programming.
Students seeking admission to the M.A. DAAS degree are those wishing to | The Department of Statistics and the DAAS program encourage applications from students in
expand their statistical knowledge beyond the material presented in graduate | fields other than mathematics and statistics to apply. However, successful applicants will have
Virginia Tech hutps/fanalytics.cs.vt.edw/edu-daasphp | Blended Data Analysis and Applied Statistics, MA 33 credits $806.75/credit $1,626/credit service courses, tackling more specialized topics, whether they are taught | taken Calculus I and II, and a basic Statistics class as an undergraduate and have done well in
statistical methodology by the Department of Statistics or by other those courses. In addition, applicants should be able to demonstrate some experience in computer
programs/departments on campus. programing, either in a classroom or professional setting.
Other Major Institutions Offering Similar Programs
University of Virginia hitps:/dsi virginia.cdudegrees/msds- FoF Data Science, MS 32 credits $705/credit $1,125/credit Students looking to expand their knowledge and skill in the data science | Completed pre-requisite courses in single variable caleulus, lincar algebra o maix algebra,
degree field. introductory statistics, and y
Do s i it s g . |9 ST s ool il it Thos s
Drexel University Online or F2F Data Science, MS 45 credits $1,396/credit Students looking to gain data analytics knowledge to enhance their current | 2" P P . gineering, P

te-programs/ms-in-data-science

role or secking a carcer change.

programming) may have to take additional prerequisites before pursuing advanced computer
science courses.




Program Name = Data Science, MS

Occupation # of Jobs in the Field Where Professionals are Employed Professional Salary Information Projected Job Growth

Information from U.S. Bureau of Labor Statistics’ Occupational Outlook Handbook

31% - Federal government, excluding postal service
20% - Computer systems design and related services
16% - Research and development in the physical, engineering, and
Computer and Information life sciences

Research Scientists 33,500 (2021) 6% - Software publishers
5% - Colleges, universities, and professional schools; state, local and
private

$131,490 per year (2021)
$63.22 per hour (2021) 21% (Much faster than average) 2021-2031

Information from State of Maryland’s Occupational and Industry Projections

Top 12

- Computer systems design and related services;
- Management and technical consulting services;
- Architectural and engineering services;

- Scientific research and development services;

- Colleges and universities; Annual Mean Wage: $123,324
2,873 (2021) - Management of companies and enterprises; Annual 10th Percentile: $87,880
- Commercial equip. merchant wholesalers; Annual 75th Percentile: $142,438
- Wired telecommunications carriers;

- Other financial investment activities;

- Elementary and secondary schools;

- Insurance carriers;

- Data processing, hosting and related services;

Computer and Information
Research Scientists

2018-2028
Increase by 7%




OES In-House Market Research: Projected Enrollment Information

Five-Year Enrollment Trends

. . o University of University of

. .| Capitol Technology Frostburg State Johns Hopkins Loyola University . Morgan State Notre Dame of : UMGC

Bowie State University University University Hood College University Maryland McDaniel College University Maryland University Towson Mnryln(l;‘v)ll,l 'lli:;lumnre M:rylasl;:,,rl;:ﬂstern UMD Global Campus

Y| Computer Scence, - Tedmll;uz:ix:: teret Computer Science, M- Advanced Computing Computer Sclence, | 1 ter Science, | Applied Computer

Data Science ousiness P ohe Computer Science Data Science, MS Data Science, MS Data Analytics, MS PUNS | Analytics, MS MS Data Science P e ppiied fomp Data Analytics, MS

A Administration in | Database concentration| MS MS Science
Specialization . : Track
Business Analytics
2017 32 0 40 53 o7 23 0 0 9 135 128 10 1998
2018 31 3 47 36 179 29 0 0 5 136 132 12 2048
2019 30 5 70 33 249 34 0 0 6 130 155 9 1993
2020 25 3 58 33 347 44 22 2 4 143 101 7 2106
2021 36 3 49 34 456 35 68 10 5 105 178 7 2126
Projected
Five-Year Degree Recaps
. . - University of University of
Bowie State University| C2Pitc! Technology Eroshare SE Hood College Johns Hopking LovolslUniersity McDaniel College PoreapSt Notre Dame of Towson Maryland, Baltimore | Maryland, Eastern b
University University University Maryland University Maryland University County T UMD Global Campus
Ye -
| Computer cence, M- Tm“;;m'ms'er o Computer Science, MS- Advanced Computing Computer Science, | - ., 1 ter Science, | Applied Computer
Data Science Jusiness & b Computer Science Data Science, MS Data Science, MS Data Analytics, MS PUUNE. s palytics, MS MS Data Science P > | Applied Comp Data Analytics, MS
. in |Database MS MS Science
Specialization . N Track
Business Analytics

2018 12 0 27 28 0 0 0 0 1 40 34 4 137
2019 12 0 1 13 5 0 0 0 2 32 62 2 115
2020 15 1 20 8 28 3 0 0 3 36 61 5 92
2021 6 1 26 10 37 3 0 0 2 45 70 2 83
2022 8 2 24 11 89 9 2 2 0 33 36 1 113




The learning outcomes for the program will be assessed using a combination of formative
and summative assessments during and at the completion of each semester. Each course in
the program will have homework assignments, practice sets, and other assessments that
will be graded with feedback to help assess the student’s learning. Midterms and final
exams or projects will be cumulative assessments to determine if and to what level the
student mastered the learning outcomes for each course.

The assessments will be appropriate to the nature of the course content and the course
learning objectives. Both individual assessments and group assessments will be required in
the program. This type of variation best mimics the work and industry expectations. The
assessments of the program will mirror work products in the industry and prepare
students for jobs in industry. For example, many of the elective courses include final
projects, presentations and assignments where students have to work with real data sets.
Students will be expected to process the data, and perform tasks and make
recommendations that are expected of an entry level data scientist/Al engineer.

Lastly, students will also be challenged to complete reflective assessments to apply
knowledge and skills in their future professional work. This work will assist students in the
job search process and enable them to identify, apply to, and earn positions in this field. The
assessments will all follow best practices for adult and professional students. As the
student progresses through the curriculum and satisfies learning objectives, they will align
with and accomplish the program-level learning outcomes.



MS in Data Science

Five-Year Program Budget

Tuition Revenue Year 1 Year 2 Year 3 Year 4 Year 5
A. Total enrolled students 9 19 20 21 23
First year enrolliment 9 10 10 11 12
Second year enroliment 9 10 10 11
B. Total # of 3-credit Courses (by
enroliment year) 8 10 10 10 10
# of courses offered for students in
year one of the program 8 8 8 8 8
# of courses offered for students in
year two of the program 2 2 2 2
C. Per Course Rate $4,000 $4,120 $4,244 $4,371 $4,502
Total Tuition Revenue| $288,000 $403,760 $424,360 $472,058 $531,240
Direct Expenses Year 1 Year 2 Year 3 Year 4 Year 5
A. Instructor Salaries and Fringe $134,927 $173,936 $179,154 $184,529 $190,065
1. Subtotal: Instructor salaries $103,870 $133,900 $137,917 $142,055 $146,316
Average 3-credit course salary| $13,000 $13,390 $13,792 $14,205 $14,632
Program specific courses (100% FTE) 7 7 7 7 7
Shared courses (33% FTE) 3 3 3 3 3
2. Fringe Benefits: 29.9% $31,057 $40,036 $41,237 $42,474 $43,749
Total Direct Expenses| $134,927 $173,936 $179,154 $184,529 $190,065
Total Annual Tuition Revenue $288,000 $403,760 $424,360 $472,058 $531,240
Total Annual Direct Expenses $134,927 $173,936 $179,154 $184,529 $190,065
Total Annual OES Administrative Fee $28,800 $40,376 $42,436 $47,206 $53,124
Annual Distributable Revenue $124,273 $189,448 $202,770 $240,323 $288,051
Indirect Expenses
Year 1 Year 2 Year 3 Year 4 Year 5
Administrative Salaries and Fringe $53,692 $55,303 $56,962 $58,671 $60,431
1. Administrative Salaries $39,596 $40,784 $42,007 $43,268 $44,566
Director (20% FTE)| $25,846 $26,621 $27,420 $28,243 $29,090
Faculty Director Stipend| $15,000 $15,450 $15,914 $16,391 $16,883
Program Manager (33% FTE)| $13,750 $14,163 $14,587 $15,025 $15,476
2. Fringe Benefits: 35.6% $14,096 $14,519 $14,955 $15,403 15,865
Hourly Wages $38,736 $51,648 $52,552 $53,474 $54,414
1. Hourly Wages $36,000 $48,000 $48,840 $49,697 $50,571
Graders for program specific courses
($6K per course)| 30,000 42,000 42,840 43,697 44,571
Graders for shared courses ($2K per
course) 6,000 6,000 6,000 6,000 6,000
2. Hourly Wages Benefits: 7.6% $2,736 $3,648 $3,712 $3,777 $3,843
Marketing $2,500 $2,575 $2,652 $2,732 $2,814
1. Marketing 2,500 2,575 2,652 2,732 2,814
Equipment $1,500 $1,545 $1,591 $1,639 $1,688
1. Equipment 1,500 1,545 1,591 1,639 1,688
Travel & Recruitment $1,500 $1,545 $1,591 $1,639 $1,688
1. Travel & Recruitment $1,500 $1,545 $1,591 $1,639 $1,688
Total Indirect Expenses| $97,928 $112,616 $115,349 $118,155 $121,035
Net Revenue Year 1 Year 2 Year 3 Year 4 Year 5
OES Distribution to CMNS $124,273 $189,448 $202,770 $240,323 $288,051
Indirect Expenses $97,928 $112,616 $115,349 $118,155 $121,035
Balance $26,345 $76,832 $87,421 $122,169 $167,016




DATE: April 25, 2019

TO: Matthew M. Nessan, Associate Director, Programs; Office of Extended Studies
FROM: On behalf of the University of Maryland Libraries:

Nevenka Zdravkovska, Head, STEM Library

Maggie Saponaro, Head of Collection Development

Daniel Mack, Associate Dean, Collection Strategies & Services

RE: Master of Professional Studies in Data Science and Analytics - Library Collection
Assessment

The University of Maryland Libraries are providing this assessment in response to a
proposal by the Science Academy of the College of Computer, Mathematical, and Natural
Sciences (CMNS) to create a Master of Professional Studies (MPS) in Data Science and
Analytics. This program asked that we at the University of Maryland Libraries assess our
collection resources to determine how well the Libraries support the curriculum of this
proposed MPS in Data Science and Analytics.

Serial Publications
The University of Maryland Libraries currently subscribe to a large number of scholarly
journals, with almost all in online format that focus on various specialties within Computer
Science applications, including Data Science, Big Data, Analytics, and Machine Learning.
The Libraries subscribe to several of high ranked journals that are listed in Journal Citation
Reports* under the categories: Mathematics, Interdisciplinary Applications or Computer
Science, Interdisciplinary Applications. Among the journals relevant to data science and
analytics are the following journals, all available online:

e Computational Statistics and Data Analysis

e EPJ Data Science

» Statistical Analysis and Data Mining

e International Journal of Data Science and Analytics [new journal]

e Journal of Machine Learning Research

e Machine Learning

Also, the Libraries have subscription to [EEE and ACM publications, which are numerous
and can be accessed through the relevant databases, as discussed below.

Due the interdisciplinary research and instruction inherent in data science and analytics,
there may be highly-ranked core journals to which the Libraries do not currently subscribe.
However, articles in journals that we do not own likely will be available through
Interlibrary Loan/Document Delivery.

Databases

The Libraries’ Database Finder (http://www.lib.umd.edu/dbfinder) resource offers online
access to databases that provide indexing and access to scholarly journal articles and other
information sources. Many of these databases cover subject areas that would be relevant to
this proposed program, especially since due to the interdisciplinary applications of data



science and analytics. Databases that would most be useful in the field of machine learning
are

« [EEE Xplore

e ACM Digital Library

e ScienceDirect
In many and likely in most cases, these indexes offer full text copies of the relevant journal
articles. In those instances that the journal articles are available only in print format, the
Libraries can make copies
available to graduate students through either the Libraries’ Scan & Deliver Program
(http://www.lib.umd.edu/access/scan-deliver) or via Interlibrary Loan (more details
given below).

Monographs
The Libraries regularly acquire scholarly monographs in data science and analytics and
allied subject disciplines. Monographs not already part of the collection can usually be
added upon request. The Libraries has also acquired many eBooks and eBook collections,
like:

« Springer eBooks in Computer Science and Springer eBooks (2005-2011)

e SIAM eBooks

 SPIE eBooks

« Synthesis Digital Library (Morgan & Claypool)

e [EEE/Wiley eBooks
A search of the University of Maryland Libraries’ WorldCat UMD catalog was conducted,
using a variety of relevant subject terms. This investigation yielded sizable lists of citations
of books that we own related to data science and analytics. In addition, we own hundreds of
monographs published within the last five years, insuring the program has access to
relevant and recent holdings. Additionally, the Libraries’ membership in the Big Ten
Academic Alliance (BTAA) increases these holdings. As with our own materials, graduate
students can request that chapters be copied from these BTAA books if the books are not
available electronically.

Scan & Deliver and Interlibrary Loan

These services offer online delivery of bibliographic materials that otherwise would not be
available online. As a result, remote users who take online courses may find these services
to be helpful. Scan & Deliver and Interlibrary Loan are available free of charge.

The Scan & Deliver service scans and delivers journal articles and book chapters within
three business days of the request--provided that the items are available in print on the UM
Libraries' shelves or in microform. In the event that the requested article or chapter is not
available on campus, Scan & Deliver will automatically refer the request to Interlibrary
Loan (ILL). Interlibrary Loan is a service that enables borrowers to obtain online articles
and book chapters from materials not held in the University System of Maryland.

Additional Materials and Resources
In addition to serials, monographs, and databases available through the University
Libraries, students in



the proposed program will have access to a wide range of media, datasets, software, and
technology.

@® Library Media Services (http://www.lib.umd.edu/Ims) houses media in a variety of
formats that can be utilized both on-site and via ELMS course media.

@ GIS Datasets are available through the GIS Data Repository
(https://www.lib.umd.edu/gis/data-and-resources).

@ Statistical consulting and additional research support are available through the
Research Commons (http://www.lib.umd.edu/rc), and technology support and
services are available through the Terrapin Learning Commons
(http://www.lib.umd.edu/tlc).

Additionally, although not likely to be highly used by this program, UMD does have a
number of microform collections, which may be of use for interdisciplinary research.
Finally, the STEM Library is a Patent and Trademark Resource Center and provides patent
and trademark research consultation. The subject specialist librarian for Computer Science
is Nevenka Zdravkovska (Nevenka@umd.edu) and will also serve as an important resource
to programs such as the one proposed.

Other Research Collections

Because of the University’s unique physical location near Washington D.C., Baltimore and
Annapolis, University of Maryland students and faculty have access to some of the finest
libraries, archives and research centers in the country vitally important for researchers in
this discipline. These include the Library of Congress, the National Archives, the
Smithsonian, and more available for research use.

Conclusion

With our substantial journals holdings and index databases, as well as additional support
services and resources, the University of Maryland Libraries have the resources to support
teaching and learning in data science and analysis. These materials are supplemented by a
strong monograph collection and additional holdings through the Big Ten Academic
Alliance. Additionally, the Libraries Scan & Deliver and Interlibrary Loan services make
materials that otherwise would not be available online, accessible to remote users. As a
result, our assessment is that the University of Maryland Libraries are able to meet

the curricular and research needs of the proposed MPS in Data Science and Analysis to be
offered from the College of Computer, Mathematical, and Natural Sciences (CMNS).

*Journal Citation Reports is a tool for evaluating scholarly journals. It computes these
evaluations from the relative number of citations compiled in the Science Citation Index
and Social Sciences Citation Index database tools.



Faculty Information- Data Science

The following faculty members are projected to teach in the program. All faculty are full-time unless otherwise

indicated.
Name Highest Degree Earned, Program, and UMD Title (indicate if Courses
Institution part-time)
Babak Azimi-Sadjadi | Ph.D., ECE, UMD Visiting Lecturer DATA/MSML 603:

Principles of Machine
Learning

Sandra Cerrai Ph.D., Mathematics, Scuola Normale Prof & Assoc Chair DATA/MSML 601:
Superiore of Pisa Probability and Statistics
Michael Cummings Ph.D., Organismic and Evolutionary Professor DATAG698: Research
Biology, Harvard University Methods and Study Design
Wojtek Czaja Ph.D. Washington University, St. Louis Professor DATA 604: Data
Representation and
Modeling
Mohammad Taghi Ph.D., Computer Science, MIT Professor DATA/MSML 602:
Hajiaghayi Principles of Data Science
Leonid Koralov Ph.D., Mathematics, SUNY at Stony Prof & Assoc Chair DATA/MSML 601:

Brook

Probability and Statistics

Alejandra Mercado Ph.D., ECE, UMD Associate Director DATA/MSML 603:
Principles of Machine
Learning

Abdirisak Mohamed | Ph.D. Mathematics, Karlsruhe institute of | Lecturer DATA 606: Algorithms

Technology

for Data Structures

Vincent Paul Lyzinski

Ph.D. in Applied Mathematics and
Statistics, Johns Hopkins University

Associate Professor

DATAG607:
Communication in Data
Science and Analytics

Arefeh A Nasri

Ph.D., Transportation Engineering, UMD

Visiting Lecturer

DATA/MSML 602:
Principles of Data Science

Zoltan Safar Ph.D., ECE, UMD Director DATA/MSML650: Cloud
Computing
Giacinto Saggese Ph.D. ECE, University of Illinois Urbana- | Lecturer DATA 605: Big Data

Champaign

Systems

Shabnam Tafreshi Ph.D., Computer Science, George Asst Research Scientist, MSML641- Natural
Washing University ARLIS Language Processing
Jerry Wu Ph.D., RF MEMS, George Washington Lecturer MSML642: Robotics

University
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