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Note: This outline and the questions pertaining to each section must be reproduced within the body of the proposal
to ensure that all sections have been satisfactorily addressed. Tables 1 through 4 are to be included as Appendix A
and not reproduced within the body of the proposals because this often causes errors in the automatic calculations.

INTRODUCTION
L Program Description and Relationship to System-Level Goals

A. Briefly describe within a few paragraphs the degree program under consideration,
including (a) level; (b) emphases, including majors, concentrations, tracks, or
specializations; (c) total number of credit hours; and (d) overall purpose, including
examples of employment or education opportunities that may be available to program
graduates.

The proposed degree is a Master of Science in Data Science and Analytics (MS-DSA). This is a
multi-college interdisciplinary program, jointly administered by the Charles E. Schmidt College of
Science, the College of Engineering & Computer Science, the College of Business, and the Dorothy
F. Schmidt College of Arts & Letters. It is designed to provide students with interests in Data
Science and Data Analytics a unique and multifaceted educational opportunity within and across
each of its areas of concentration. The four concentrations are Data Analytics in Business, Data
Science and Engineering, Data Science in Society, and Data Science via Scientific Inquiry. The
program will feature both a thesis and a non-thesis option. Students are required to complete 30
credits for either option. Students will complete a series of core courses, courses within their
respective concentrations, and electives from across the various concentrations. Appropriate
concentration courses and electives will be determined by the student and his or her advisory
committee. This will allow students within each of the four concentrations the opportunity to
benefit from the expertise in Data Science and Analytics of faculty from across four colleges.
These faculty are actively integrating Data Science and Analytics in their research, teaching and
community engagement. The multidisciplinary collaborations fostered between research faculty
and graduate students across the various colleges will be extremely valuable in advancing
research in the field, and in preparing students for 21st century jobs that require individuals to
employ skills across industries, platforms, and disciplines.

The primary educational objective is to provide graduate students with the essential skill sets
needed to analyze real world data (RWD). Students will emerge from the program with a broad
understanding of data challenges and opportunities, along with the research and inquiry skills
necessary to conduct independent research and answer questions within their area of
specialization. They will be well prepared with rich hands-on experience and data analytics skills
to enter the high demand workforce in the era of big data and quantum information processing
as Data Curator, Data Analyst, Statistician, Data Scientist, Market Analyst, Software Engineer, etc.

The market analysis report (December 2017) by Hanover, contracted by FAU, shows that careers
linked to the proposed program are expected to produce jobs at a rate faster than 6.5%. In
particular, projections indicate accelerated job growth for Operations Research Analysts and
Statisticians. In addition, computer programmers and application/software programmers are
projected to add over 50,000 job openings per year. Altogether, the data suggest that
employment prospects for students with degrees related to Data Science and other Analytics
programs are promising at the national level. Furthermore, Hanover's market analysis report
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shows that the employment outlook for Data Science and Analytics graduates in Florida is strong
with relevant occupations projected to grow at a rate of 23.8% through 2024, which is
significantly faster than the aggregate rate of growth for all occupations in Florida (18.3%). The
employment outlook for graduates with skills in Data Science/Data Analytics is similarly strong in
Palm Beach County, with relevant occupations projected to grow at an above average 15.2%
between 2016 and 2024. (By comparison the aggregate rate of growth for all occupations in the
county is 12.6%).

B. Please provide the date when the pre-proposal was presented to CAVP (Council of
Academic Vice Presidents) Academic Program Coordination review group. Identify any
concerns that the CAVP review group raised with the pre-proposed program and provide
a brief narrative explaining how each of these concerns has been or is being addressed.

The pre-proposal was presented on February 6, 2018 to CAVP. There were no formal concerns
against the degree pre-proposal. One recommendation was to form a program steering
committee and reach agreement among the colleges on operational, curricular and
commitments of offering the degree. Following the CAVP’s recommendation, a program steering
committee was formed on February 9, 2018 with one member from each participating college.
The program steering committee has reached agreement to create four concentrations in the
MS-DSA master program, each housed in a department within each college. The initial pre-
proposal also included College of Medicine (COM), but COM cited a lack of resources for creating
a medicine-specific concentration and was dropped from the proposal moving forward.

The program steering committee agreed that the Department of Mathematical Sciences will
develop a common core course for the new program and decided to identify existing
fundamental data related courses from each participating department and college as the other
required two core courses from a poll of core courses. Thus, the degree will require three core
courses for a total of nine core credits. The program steering committee will meet to discuss
curriculum changes when necessary in the future. Each of the four departments (one from each
participating college) will propose the admission requirements and the curriculum for its
concentration, which will have to be approved by the program oversight committee. Each
department will be in charge of recruiting, admitting and advising students in its concentration,
as well as dealing with complaints, petitions, or other issues. In addition, each department will
be responsible for confirming that students have met all requirements for the MS-DSA degree
for students pursuing the concentrations in their department. Future changes in admission
and/or curriculum in any concentration will have to be approved by the program oversight
committee, as well as existing academic governance committees, hefore implementation.

C. If this is a doctoral level program please include the external consultant’s report at the
end of the proposal as Appendix D. Please provide a few highlights from the report and
describe ways in which the report affected the approval process at the university.

NA
D. Describe how the proposed program is consistent with the current State University
System (SUS) Strategic Planning Goals. Identify which specific goals the program will
directly support and which goals the program will indirectly support (see link to the SUS
Strategic Plan on the resource page for new program proposal).
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The proposed program supports specific university and SUS missions
The three critical points of emphasis for the 2025 goals are Excellence, Productivity and Strategic
Priorities for a Knowledge Economy.

Excellence

With contributions from interdisciplinary research faculty for the proposed degree program, we
will provide an academic program of the highest quality. Research into the hardware, software,
algorithms, and mathematical and statistical approaches needed to develop the next generation
of scalable techniques and technologies for complex networks will be conducted. Data science,
using advanced approaches such as deep learning and transfer learning, can be applied to many
different domains. The new program will integrate world-class research expertise from FAU's Big
Data Platform, FAU's NSF Big Data Training and Research Laboratory, and FAU's Center for
Cryptology and Information Security (nationally recognized as CAE-R through DHS/NSA), as well
as individual faculty conducting research in Departments across four Colleges. Participating
graduate faculty from those colleges will contribute to deliver a graduate curriculum to students.
The abundance of data-driven research opportunities should increase the research, scholarship
and commercial endeavors of FAU faculty. This program will also foster interdisciplinary
collaboration among the participating colleges and industry partners.

Productivity

This program will engage students in STEM, Business, and Social Science related research
projects. Data scientists are increasingly critical for the effective operation of industry, business,
government and healthcare across the nation and the world. FAU will produce graduates who
are competitive in analytic data-driven research and knowledge discovery positions related to
the dynamics of our explosive data age. While FAU offers many courses related to data analytics,
there has not been a degree program that focused on data science and analytics. Bringing
together the research faculty for this degree program provides an unprecedented opportunity to
develop a degree that targets the workforce demands of the future and responds to student
demand for a structured curriculum in data science and analytics. Since the proposed degree
program will be delivered both on campus and as an online or distance learning curriculum,
access for students will be easier than with traditional degrees that otherwise require on site
attendance for all activities related to degree completion.

Strategic Priorities for a Knowledge Economy

One of the priorities of the BOG Strategic Plan is to increase the number of degrees in STEM
and other areas of strategic emphasis. This proposed program supports FAU’s Race to
Excellence platform of Big Data Analytics which is listed as a top priority with a strong research
component. Additionally, this program supports the state and university mission for advanced
education in STEM disciplines while serving one of the most diverse student bodies in the SUS
system.

This multi-college interdisciplinary nature of the program is what makes it significantly different

from other programs in the State, none of which features a program that incorporates four

colleges. It emphasizes the fusion of theoretical and applied components, which will prepare

students with deep foundations and also exposure to real-world research. UCF's MS in Data

Analytics is heavily oriented toward Computer Science, FIU’s MS in Data Science is housed in the

School of Computing and Information Sciences. New College’s MS in Data Science is a mixture of
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Computer Science and Statistics. Besides the uniqueness of a multi-college program, the
proposed MS program will, as mentioned, also be offered both online and in a hybrid format,
which will create opportunities for collaboration within the SUS.

FAU'’s 2015-2025 Strategic Plan and Signature Themes

The FAU’s 2015-2025 strategic plan for Race to Excellence identifies signature pillars and
platforms. Some of which will be addressed through this new degree program. In fact, this new
degree proposal is a cornerstone for one of these signature platforms: the Big Data Platform. it
will also support one of the signature pillars of Biomedical Research. The platforms such as
Community Engagement and Economic Development; Leadership, Innovation and
Entrepreneurship; and Big Data Analytics are addressed through departments and colleges
working with external partners.

All participating colleges have strategic plans in support of the University Strategic Plan

CESCOS strategic plan:

The vision statement of CESCOS is to be recognized for interdisciplinary educational and research
programs in science, and to be a leader in the international academic community. Priority 1 in
the College’s strategic plan is to enrich the educational success experience of students. Within
Priority 1, objective A involves increasing the hiring of Tenure-track faculty to meet enrollment
curricular needs which requires increasing the number of affiliate faculty involved in the graduate
programs {graduate faculty from E&CS, Business and A&L); objective B is to promote curriculum
and pedagogical innovation; objective C involves increasing support to design new courses to
increase undergraduate and graduate programs, as well as provide competitive graduate student
stipends. Some courses of the new proposed program will be developed into synchronous online
courses. Increased collaboration between different departments will also encourage applications
to new funding agencies, many of which favor cross-disciplinary research.

DFS College of Arts & Letters Strategic Plan:

The College provides essential foundational skills in writing, communication, critical thinking, and
creative achievement. These foundations not only enable students to succeed in their disciplines,
majors, and careers, but also add a holistic dimension to disciplinary knowledge. This fosters an
understanding not simply of culture, but of the ways in which knowledge circulates across jobs
and careers and into a larger society that is increasingly global and always human.
Comprehending current events within the contexts provided by history, political science,
philosophy, sociology, and anthropology provides students firmer ground for making decisions
and shaping the world around them. We support this approach through three areas of focus.
First, we focus on student enrichment initiatives, including developing workforce oriented
programs and preparing the whole citizen. Second, we promote cultures of inquiry and the
production of knowledge. Lastly, we connect the college faculty and students to the community.

College of Engineering and Computer Science (COECS) Strategic Plan:

The College of Engineering and Computer Science (COECS) is committed to provide high quality

programs of education and research, along a stimulating and productive environment of work,

study, and scholarly inquiry for students, faculty, and staff. The College’s goals are results-

oriented, and can be summarized as follows: (1) encourage students to consider careers in

engineering and computer science, (2) prepare graduates with a basis for lifelong personal and
5
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professional development that enables them to make lasting contributions in their disciplines,
{3) engage students in research and discoveries in emerging disciplines and in related
interdisciplinary areas, (4) provide top education preparation that working professionals need to
keep pace with developments in their field, and (5) build mutually beneficial linkages with
business, industry, schools, and other constituencies.

College of Business {COB) strategic plan:

The College seeks to develop a spirit of inquiry in its graduates and impart relevant techniques
for solving problems in a global business environment. In doing so, it instills skills and knowledge
that serve as a basis for change in a world where change is the norm. In response to the changing
environment of both the University and surrounding region, FAU launched a bold new
strategic plan in 2015 to build on strengths of the institution. FAU's College of Business
faculty and administration followed with the adjusting and altering of our strategic plan, already
in development, to complement the strengths and initiatives of the University. Our new plan
harnesses the College’s assets to enhance our engagement and impact initiatives, and
boldly launches collaborative efforts among faculty, students, staff, alumni, and the business
community of our region, and beyond. By committing to action, we are guided by our
strategic initiatives to attract and support faculty and students in scholarship and business
engagement, while harnessing innovative means to sustain the College’s mission. The vision
statement of College of Business is that we aspire to be an internationally known and a nationally
ranked business school. The mission statement is that Florida Atlantic University’s College of
Business sustains an environment of entrepreneurial action and intellectual achievement
through research and teaching, creating access to educational programs and opportunities for
our constituents emphasizing the diverse people, industries, and issues of the south Florida
region and beyond.

E. If the program is to be included in a category within the Programs of Strategic Emphasis
as described in the SUS Strategic Plan, please indicate the category and the justification
for inclusion.

The proposed degree program follows into the Strategic Emphasis Categories described in the
SUS Strategic Plan:

1. Critical Workforce
e Education: The broad education received by the students will make them capable and
skillful data scientists filling the critical workforce demand that has been identified in
education, industrial units and governments.

2. Economic Development
¢ Global Competitiveness: All participating colleges offer Ph.D. programs, and participating
faculty are active in research and teaching. Faculty are world class leaders in data security
and computing, data science and data analytics. The university supports a combination of
academic research and collaboration with for-profit partners, with the goal of developing
products which are competitive in global markets. In addition, South Florida in general is
a highly populated, highly developed area with small businesses and innovative and
technologically advanced companies. The FAU Tech Runway offers initial support for
qualified small business owners. FAU has established several core facilities such as a
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Biostatistics and Study Design core, as well as the Bioinformatics and Data Science core.
Through its Center for Cryptology and Information Security, FAU is recognized as National
Center of Academic Excellence in Information Assurance/Cyber Defense Research (CAE-
R), and FAU is home to a NSF Big Data Training and Research Laboratory. Thus, research
performed at FAU is locally and globally significant.

3. Science, Technology, Engineering, and Math (STEM)

The proposed MS in Data Science and Analytics offers coursework and laboratory training at the
graduate level in a wide array of science (including the social sciences), technology, engineering,
art and humanities, and mathematics (STEAM) disciplines. These early career scientists and
engineers will be entering Florida’s workforce with the capabilities to fill emerging needs. This
addresses more than STEM development in “Sciences and Technology” as identified in the
Programs of Strategic Emphasis.

Table below partially shows a list of job titles for potential graduates from the proposed MS-DSA
(December 2017, page 19).

oo CHANGE2014-2024 | AvG. ANNUAL
| 2014 [ 2024 | Nuwetr [ Percent | Orenins
compiterant nformation Systoms 343330 419,080 75750  22.1% 11,730
Managers
Computer and !pfarmatiun Research 23,120 27,240 4,120 17.8% 730
Scientists
Computer Programmers 320,410 323,910 3,500 1.1% 9,280
Software Developers, Applications 726,010 931,180 205,170 28.3% 31,030
Software Developers, Systems Software 398,640 484,630 85,990 21.6% 14,270
Computer Occupations, All Other 226,850 249,660 22,810 10.1% 5,280
Mathematicians 1,760 2,130 370 21.0% 50
Operations Research Analysts 90,040 122,440 32,400 36.0% 4,900
Statisticians 31,050 42,280 11,230 36.2% 1,730
Mathematical Science Occupations, All Other 1,040 1,160 120 11.5% 300
Cartographers and Photogrammetrists 11,670 15,660 3,990 34.2% 770
Total - All Data Science Occupations 2,173,920 2,619,370 445,450 20.5% 79,800

This degree will also prepare students for careers in government and industry positions that
require data skills to see patterns in society and human behavior. Potential jobs include political
data analyst, survey statistician, research analyst, intelligence data analyst, quantitative social
scientist, computational linguist, linguistic analyst, and urban regional planner. Currently, there
are over 1600 listings for these positions on Indeed.com.

The Charles E. Schmidt College of Science is the primary source of scientific research and
education for more than three million people living and working in our service region of
Southeast Florida. Through its academic departments and research centers, our College provides
outstanding opportunities for both undergraduate and graduate science majors. The education
and research programs of our College span the sciences and mathematics with major efforts in
many fields ranging from biotechnology, bioinformatics, and brain science to cryptology,
developmental systems, dynamical systems, environmental sciences, geo-information science,
marine science and space-time physics. Besides providing general education in science to all FAU
students, the College currently provides educational and research opportunities to 6,105
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undergraduate and 477 graduate science majors. Science faculty members throughout the
college have developed state-of-the-art research programs in diverse disciplines and important
new interdisciplinary areas. Our faculty members have active collaborations that extend not only
across FAU's colleges and campuses but also with local research institutions such as Scripps
Florida, the Torrey Pines Institute for Molecular Studies, and the Max Planck Florida Institute; as
well as affiliations with National Laboratories such as those at Los Alamos and Qak Ridge and
international collaborations that span the globe. In the knowledge-based and innovation-
dependent economy of the 21st Century, The College's undergraduate and graduate programs
prepare students who can enter the workforce ready to meet local, national and international
needs in a globally competitive environment.

The Dorothy F. Schmidt College of Arts and Letters provides a strong foundation for the teaching
of research methodologies that link data to community needs and development. Students are
trained in using quantitative methodologies to understand how state and society function --
preparing them to play a crucial role in a wide variety of organizations concerned with using data
and data analysis to make informed decisions on policy, politics, economics, etc.

The College of Engineering and Computer Science offers traditional degrees with specializations
in areas of national priorities such as cybersecurity, big data analytics, transportation and supply
chain management. Each academic program is designed to impart the specialized knowledge and
competencies appropriate to the particular degree, while providing for a broad overview of the
discipline area and an appreciation of its relationship to other fields of learning. Cutting edge
research conducted by the faculty and their teams expose students to the latest advances in the
field and get them ready for tomorrow’s job opportunities.

The College of Business is accredited by AACSB - The Association to Advance Collegiate Schools
of Business International, a recognition that only the top 5 percent of the world’s leading business
colleges have earned. FAU is among the top-15 largest AACSB-accredited colleges of business in
the United States, with a comprehensive slate of interdisciplinary and professional development
programs. The FAU College of Business has been recognized by numerous media outlets,
including U.S. News & World Report, which ranked FAU’s online graduate business programs
32nd in the nation in 2017, and Bloomberg Businessweek, which ranked our Professional and
Executive MBA 27th among public universities in the nation. Named one of the “Best Business
Schools” by The Princeton Review and ranked as the best business school for veterans in Florida
by U.S. News & World Report, the College of Business strives to inspire students, faculty and the
regional business community to innovate and make fundamental and positive changes to the way
business is conducted. The College offers undergraduate programs in Accounting, Economics,
Finance, Health Administration, Hospitality and Tourism Management, International Business,
Management, Management Information Systems and Marketing. Master's degree programs are
available in Accounting, Business Administration, Economics, Health Administration, Information
Technology and Management and Taxation. A doctoral program is offered in Business
Administration. In addition, the School of Accounting offers an Honors Program. The College of
Business's largest and most diverse constituency resides in its upper-division baccalaureate and
professional programs. Additionally, the College of Business provides lifelong learning
experiences through professional weekend programs and centers that focus on services
marketing, technology, entrepreneurship and international business. The College's research and
services advance business knowledge by synthesizing ideas in creative ways, thus contributing to
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South Florida's ecanomic vitality and making the community a better place to live and work.

F. Identify any established or planned educational sites at which the program is expected to
be offered and indicate whether it will be offered only at sites other than the main campus.

The program will be offered via courses at both FAU main and FAU branch campuses. The first
semester for incoming graduate students will consist of all core courses offered both online and
in a hybrid format. All concentration and elective courses are offered on the Boca campus or the
Davie campus, depending on the concentration of the individual student. Many courses will
include a distance learning component so that they may be attended from any campus.

INSTITUTIONAL AND STATE LEVEL ACCOUNTABILITY

IL. Need and Demand

A. Need: Describe national, state, and/or local data that support the need for more people to
be prepared in this program at this level. Reference national, state, and/or local plans or
reports that support the need for this program and requests for the proposed program
which have emanated from a perceived need by agencies or industries in your service area.
Cite any specific need for research and service that the program would fulfill.

As presented in the report by McKinsey Global Institute on “Big Data: The Next Frontier for
Innovation, Competition, and Productivity”, the United States faces a growing shortage of
140,000 to 190,000 workers with analytical expertise and shortage of 1.5 million managers and
analysts with the skills to understand and make decisions based on the analysis of big data. In
2015 4.4ZB data were generated and only less than 10% was analyzed in time. Furthermore, the
data will be doubled every two years. All federal, public and private foundations are highly
supportive of data science initiatives. For example, University of Michigan created the Institute
for Data Science in 2015. Up to $10M of funding has awarded to proposals relevant to
methodological foundations of data science. National Science Foundation supports the
Transdisciplinary Research in Principles of Data Science (TRIPODS) award in the range of
$1,200,000 and $1,500,000 to develop data science programs and to develop the theoretical
foundations of data science through integrated research and training activities. Data Analytics
and Automating Data Science, Machine Learning, Quantum Computing and Quantum
Cryptography, and Social Network are listed among the top twenty science and technology trend
areas according to the US Army’s 2016-2045 Emerging Science and Technology Trends Report
published in 2016.

Today’s demand for expertise in data science and analytics far exceeds the current supply. The
White House pledged $200 million of financial support in 2012 to fund new data-driven projects
in the sciences. In 2012, the Harvard Business Review branded data scientists as “the sexiest job
of the 21th Century.” Admission administrators at top-tier institutions like Columbia University
and University of California-Berkeley report very high numbers of applicants for their newly
launched master’s degree programs in data science, despite their intention to keep enrollment
in the new programs small and highly selective. IBM predicts that the demand for Data Scientists
will increase by 28% by 2020 (https:/www.forbes.com/sites/louiscolumbus/2017/05/13/ibm-
predicts-demand-for-data-scientists-will-soar-28- by-2020/#47dc948d7¢3b).

The 2017 Market Analysis by Hanover (contracted by FAU) shows that the number of conferrals for
9
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many master’s programs related to data analytics has grown nationally, particularly in
science/mathematics and GIS, in the last five years. In total, master’s degree awards related to data
science and analytics increased from 9,755 in 2012 to over 14,000 in 2016. This represents an average
annual growth rate of 10.1 percent — significantly faster than the average growth across all master’s
degrees.

The 2017 Market Analysis by Hanover of national degree completions indicate growing demand
for data science programs, particularly in the natural sciences and social sciences. Student
completions in these fields in Florida are more modest than for the nation as a whole - an average
annual rate of increase of about 3% across Florida, compared to 10% across the United States.
Additionally, as @ major Hispanic Serving Institution, the proposed program will provide learning
opportunity for large number of underserved populations. We project to offer the proposed MS
program onsite and online. Hanover identified only one public university in Florida (FIU) that
offers a similar degree fully online.

Table 1 from Hanover Marker Analysis shows that careers linked to the proposed program are
expected to produce jobs at a faster rate than 6.5% annually. In particular, projections indicate
accelerated job growth for Operations Research Analysts and Statisticians. In addition, computer
programmers and application/software programmers are projected to add over 50,000 job
openings per year. Altogether, the data suggest that employment prospects for students with
degrees related to Data Science and other analytics programs are promising at the national level.
Florida job growth for data science and analytics is projected at 40.4% over 2017-2025 time
period.

Table 1: National Occupational Projections, 2014-2024*

Emproyment [ Cuance 2014-2024 AVG. ANNUAL
Numser PERCENT OpENINGS

SOC Trme

Computer and Information Systems

343,330 419,080 75,750 22,1% 11,730
Managers
Computer and Information Research
Scientists 23,120 27,240 4,120 17.8% 730
Computer Programmers 320,410 323,910 3,500 11% 9,280
Software Developers, Applications 726,010 931,180 205,170 28.3% 31,030
Software Developers, Systems Software 398,640 484,630 85,950 21.6% 14,270
Computer Occupations, All Other 226,850 249,660 22,810 10.1% 5,280
Mathematicians 1,760 2,130 370 21.0% 50
Operations Research Analysts 30,040 122,440 32,400 36.0% 4,900
Statisticians 31,050 42,280 11,230 36.2% 1,730
Mathematical Science Occupations, All Other 1,040 1,160 120 11.5% 300
Cartographers and Photogrammetrists 11,670 15,660 3,950 34.2% 770
Total — All Data Science Occupations 2,173,920 2,619,370 445,450 20.5% 79,800

Source: Bureau of Labor Statistics*®

Furthermore, Hanover's market analysis shows the employment outlook for data science and
analytics graduates in Florida is strong with relevant occupations projected to grow at a rate of
23.8% through 2024, which is significantly faster than the aggregate rate of growth for all
occupations in Florida (18.3%) in Table 2.
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Table 2: Florida Occupational Projections, 2014-2024*

| MPLOYMENT | 1anGe 2014-
SOCTmE [ e

| AvG. ANNUAL

2014 2024 RCENT I OPENINGS
Computer and Information Systems Managers 10,560 13,210 2,650 25.1% 3%0
Computer and Information Research Scientists 510 570 60 11.8% 10
Computer Programmers 12,550 12,580 30 0.2% 310
Software Developers, Applications 30,710 40,080 9,380 30.5% 1,380
Software Developers, Systems Software 13,290 16,470 3,180 23.9% 510
Computer Occupations, All Other 7,750 9,220 1,470 19.0% 250
Mathematicians 120 150 30 25.0% 10
Operations Research Analysts 6,270 8,450 2,180 34.8% 330
Statisticians 820 1,310 450 59.8% 60
Cartographers and Photogrammetrists 540 830 290 53.7% 50
Total — All Data Science Occupations 83,120 102,880 19,760 23.8% 3,300

Source: Projections Central
*Scme occupations are not listed due to lack of available dara at the state level.

It also shows that master’s degree completions for data science-related fields in Florida and FAU’s
local region, including St. Lucie, Martin, Palm Beach, Broward, and Miami-Dade counties are still
growing. Student completions in data science-related fields in Florida are more modest than for the
nation as a whole, increasing at an average annual rate of about three percent. Of these fields,
Information Science/Studies and Medical Informatics have made the largest gains, with both showing
significant increases in student conferrals over the past five years. Almost all institutions in FAU's
region, except FIU, reported increasing conferrals rates in data science-related fields over the period,
including Nova Southeastern University and University of Miami.

Salaries for data analysts are well above average. BLS reports annual national average wages for data
analysts exceeding the national median salary of $50,620 by over 75% with computer programmers
earning $87,930 and statisticians earning $88,980 annually.

The employment outlook for graduates with skills in data science/analytics is similarly strong in Palm
Beach County (Table 3), with relevant occupations projected to grow at an above average 15.2%
between 2016 and 2024. (By comparison the aggregate rate of growth for all occupations in the
county is 12.6%).
Table 3: Palm Beach County Occupational Projections, 2014-2024*
CHANGE 2016-2024 AVG. ANNUAL

SOC Tme
NuMBER PercEnT OPENINGS

Computer and Information Systems Managers 970 202 20.8% 36
Computer Programmers 1,054 1,029 -25 -2.4% 26

Software Developers, Applications 3,010 3,542 532 17.7% 108
Software Developers, Systems Software 802 934 132 16.5% 28
Computer Occupations, All Other 360 415 55 15.3% 1
Operations Research Analysts 288 373 85 29.5% 16
Statisticians 22 32 10 45,5% 2

Total — All Data Science Occupations 6,506 7,497 991 15.2% 227

Source: Florida Department of Ecenomic Opportunity
*Some occupations are not listed due to lack of available data at the county level.

B. Demand: Describe data that support the assumption that students will enroll in the
proposed program. Include descriptions of surveys or other communications with
prospective students.
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The interdisciplinary nature of the data science and analytics requires strong skills in computing,
quantitative and statistical thinking, solving big data problems, and communicating findings. No
currently existing program at FAU directly addresses the intense market demand.

The proposed MS in Data Science and Analytics will provide graduates with the key skills and
hands-on experience in data science to meet the market demand locally, statewide, nationally
and internationally. It will build interdisciplinary teaching and research teams at FAU. The
proposed MS-DSA program will increase the research funding opportunities for faculty members
who are involved in the program. Faculty will work together on case studies for research intensive
courses and foster new collaborations in multi-disciplinary research.

FAU has built research expertise, supported by NIH, NSF and other substantial funding partners.
For example: NSF funded “Big Data Training & Research Laboratory”; NSF funded Genomics and
Genetic Research involving large data sets; High Performance Computing; Cyber Security and
Cryptology. FAU is also recognized as a National Center of Academic Excellence in Information
Assurance/Cyber Defense Research (CAE-R) for academic years 2014-2019. Qur partnership with
the Max Planck Florida Institute, the Scripps Research Institute affiliation; our NIH grant for
dementia, our active research in aging prevention and risk factor analysis will also contribute to
the culture of research centering on data science and analytics.

Students will take a core curriculum with the participating graduate faculty, and will have
opportunities to take additional courses and work with researchers that have external funding
and existing partnerships outside of FAU. These partnerships may include data pre-processing,
data integration and visualization, computing and algorithm programming, data mining and
machine learning, technical writing and communications. This is in addition to research faculty
who have established other funded research programs. FAU has established partnerships with
local business partners such as SIVTEC, JM Family, Modernizing Medicine, Cornerstone Solutions,
Magic Leap, SurfBigData, FPL-NextEraEnergy, and others which offer additional training and
research opportunities. The 2018 Inaugural Big Data Science Conference held in October 2018 at
FAU attracted 180 participants indicating high local demand of Data Science and Analytics. Many
local companies such as Office Depot and Magic Leap emailed us inquiring about FAU degree
offering in Data Science and Analytics. A degree that adds the hands-on data experience
partnering with local companies along with the required courses across the data science and
analytics at FAU would prepare students well for the high workforce demand.

Many inquiries have been received during the development of the program. A few are included
here as illustration. A student at FAU wrote to the chair of the program steering committee that
“... | would be very interested in the new MS in Data Science and Analytics program but would
like to start taking courses that will help me earn that MS degree. Do you know what are the
required courses of the new MS(-DSA) program?” Office Depot in Boca Raton wrote to the
steering committee chair that “We are in the search for junior level data scientists. I'm not sure
if you have any good graduating students for reference. Let me know. Thank you.” and “We are
currently looking to fill intern positions for this summer in Machine learning/data science.... We
can meet at FAU briefly...” etc. The program director will continue to work closely with the
Graduate college, and all participating colleges to develop a comprehensive advertising and
recruitment plan.
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C. If substantially similar programs (generally at the four-digit CIP Code or 60 percent similar
in core courses), either private or public exist in the state, identify the institution(s) and
geographic location(s). Summarize the outcome(s) of communication with such programs
with regard to the potential impact on their enrollment and opportunities for possible
collaboration (instruction and research). In Appendix C, provide data that support the need
for an additional program.

Within the State system six schools offer Master Programs related to Data Science and Analytics.
The programs’ names and universities are listed below:

Table 4: MS program related to Data Science and Analytics within the SUS

_Institution | Degree Program® Delivery | Program Cost | Credit
R a e CIRCode) Ry _Format | (In-State) | Hours
New College of MS, Data Science On-campus $17,079 36
Florida (11.9999)
University of MS, Data Analytics On-campus $36,300 30
Central Florida (30.3001)
Florida Gulf Coast | MS, Infermation Systems | On-campus $11,211 30
University and Analytics
(52.1201)
Florida MS, Data Science On-campus, $13,680 30
International (11.9999) Online
University

UCF offers a MS in Data Analytics which is heavily oriented toward Computer Science, FIU offers
a MS in Data Science which is housed in the School of Computing and Information Sciences. New
College’s MS in Data Science is a mixture of Computer Science and Statistics. The MS programs
at UF and FGCU focus on Information System and Operational Management and Analytics. FPU’s
MS degree focuses on Innovation and Technology.

The proposed MS program at FAU is a multi-college interdisciplinary program with an emphasis
on linking data science and analytics to community and industry needs. With the growth of data
centric jobs in government and multiple industries, there is an urgent need for a program that
can apply data learning and analytics in varied environments and application domains. This
program includes multiple offerings in varied disciplines providing an unmatched scope of
learning that allows students to prepare for jobs that are still developing. The program will be
offered both online and hybrid. As a result, the proposed degree program is unique in the content
and scope of the program along with being offered in a more accessible format. Our scope should
provide a template for other SUS schools and an opportunity for greater collaboration.

Since this is the first proposed MS in Data Science and Analytics with CIP 30. 0601 in the FL SUS,
it is not possible to separate out the other university students, as the CIP codes for their degrees
are listed below:

Science and Mathematics Business and Management Programs
e 11.0104-Informatics e 52.1201-Management Information
e 11.0401-Information Science/Studies Systems, General

e 27.0304-Computational and Applied e 52.1299-Management Information
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Mathematics Systems and Services, Other
e 30.3001-Computational Science e 52.1301-Management Science
e 45.0702-GIS and Cartography e 52.1399-Management Sciences and
e 51.2706-Medical Informatics Quantitative Methods, Other

D. Use Table 1 in Appendix A (1-A for undergraduate and 1-B for graduate) to categorize
projected student headcount (HC) and Full Time Equivalents (FTE) according to primary
sources. Generally undergraduate FTE will be calculated as 30 credit hours per year and
graduate FTE will be calculated as 24 credit hours per year. Describe the rationale
underlying enrollment projections. If students within the institution are expected to
change majors to enroll in the proposed program at its inception, describe the shifts from
disciplines that will likely occur.

The program steering committee projects conservatively an average of five students for each
concentrations for a total of twenty students in the first year and recommended to fund the
TAships by provost office on average two graduate assistants for each concentration to support
the proposed program. Students working towards other disciplines might change majors only in
the first year of offering the program. This project is truly conservative comparing most recently
established programs such as the MS in Data Science and Analytics at Clemson University which
projects 35 students in the first summer of offering (pages 8-9). The program will attract more
students from bachelor graduates from FAU, SUS institutions, other public or private institutions
local, national and international institutions as the program matures over the years. See Table 1-
B in Appendix A.

E. Indicate what steps will be taken to achieve a diverse student body in this program. If the
proposed program substantially duplicates a program at FAMU or FIU, provide, (in
consultation with the affected university), an analysis of how the program might have an
impact upon that university’s ability to attract students of races different from that which
is predominant on their campus in the subject program. The university’s Equal
Opportunity Officer shall review this section of the proposal and then sign and date
Appendix B to indicate that the analysis required by this subsection has been completed.

Graduate students are drawn from local, statewide, out-of-state and international populations.
Under-represented minorities (URM) will be well represented as FAU is the most ethnically
diverse institution in the State of Florida (29th nationwide). Minorities currently make up 44.83%
of the FAU enrollment, and FAU is designated by the DOE Office of Postsecondary Education as
a minority serving institution. Indeed, of the 29,606 students enrolled at FAU (all colleges) in Fall
2018 whose ethnicity was known, 12,574 were white and 13,376 were URM. Over the last five
years, black and Hispanic enrollments have increased more than that of any other groups; FAU’s
student body will soon be a “majority minority” mirroring the predicted demographic
composition of the USA in the near future. Thus there is already a large and diverse pool of
students from which this program can recruit. Approximately 33.22% of graduate students at
FAU in related programs belong to underrepresented minority groups. This number continues to
grow each year and we assume that it will eventually reach numbers similar to the undergraduate
distribution of 46.88% URM. This information was provided by FAU IEA office and approved.

FAU faculty and students are actively taking leadership for many organizations in South Florida.

For example, the president and several other officers of South Florida Chapter of American

Statistical Association are FAU faculty members. Recently FAU graduate students established

AMS Women Student Chapter (South Florida), as well as Women in Science South Florida chapter
14



Revised December 8, 2016

initiated by FAU faculty members. FAU faculty members are active F-GAP Faculty Facilitators in
mentoring applicants for Math Alliance (National level), etc. The multi-college nature of the
program will be able to attract diverse graduate students seeking for the degree as well.

Do we need the university Equal Opportunity Officer's review?
At the CAVP meeting where the pre-proposal was presented, no OCR review was requested.

IIL Budget

A. Use Table 2 in Appendix A to display projected costs and associated funding sources for
Year1 and Year 5 of program operation. Use Table 3 in Appendix A to show how existing
Education & General funds will be shifted to support the new program in Year 1. In
narrative form, summarize the contents of both tables, identifying the source of both
current and new resources to be devoted to the proposed program. (Data for Year 1 and
Year 5 reflect snapshots in time rather than cumulative costs.)

Virtually all of the faculty members participating in the degree program currently hold full time
positions at FAU. Most faculty are already teaching courses that will be part of the new degree
program. There are approximately 50 courses that would fit in this program already being
offered. We anticipate needing new funding for only a new common core graduate course on
Introduction to Data Science offered each semester. This will cost half of a faculty’s salary. In the
first year, some of these funds are already allocated and will result from a shift in assignments,
paid by provost office. All other courses in the proposed curriculum are spread across all four
colleges, and represent the equivalent of two full graduate courses in the first year for each
college. The existing graduate Big Data Analytics Certificate program and Applied Mathematics &
Statistics graduate program will benefit because their small graduate classes will now have one
or two more students each time they are taught, whereas in the past, courses with low
enrollments were often cancelled. Each college has capacity in the graduate classes it currently
offers that are included in this program to provide seats to students in the program. Therefore,
outside of funding the new common core course, we do not anticipate needing additional funds
for faculty.

We do anticipate needing additional graduate teaching/research assistants for the program. We
propose to offer two master level graduate assistantships per concentration per year for a total
of eight per year for the entire concentration. In year 5, we propose to offer four graduate
assistantships per concentration per year. These new graduate assistantships will be funded by
provost office at the rate of 514650 per TA per year.

Due to the projected extra graduate students enrolled to the existing graduate courses, the
existing Education & General funds will be shifted to support the new program in Year 1 for
instructional purpose. The shifted faculty salaries and benefits projection is based on the effort
projection in Table 4 of Appendix A. In Year 5, the effort is tripled corresponding to the projected
enrollment. If an instructor is responsible of advising, the effort is projected to be quadrupled.
The A&P salaries and benefits counts a minimum anticipated shift too with rough projection of
$30,000 in year 1 and double shift cost for new enrollment growth in year 5.

A minimum cost of $5,000 is projected for marketing purpose and software installation for the
year 1, and another 510,000 is projected for possible equipment replacement for year 5.
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B. Please explain whether the university intends to operate the program through continuing
education, seek approval for market tuition rate, or establish a differentiated graduate-
level tuition. Provide a rationale for doing so and a timeline for seeking Board of
Governors’ approval, if appropriate. Please include the expected rate of tuition that the
university plans to charge for this program and use this amount when calculating cost
entries in Table 2.

C. If other programs will be impacted by a reallocation of resources for the proposed program,
identify the impacted programs and provide a justification for reallocating resources.
Specifically address the potential negative impacts that implementation of the proposed
program will have on related undergraduate programs (ie., shift in faculty effort,
reallocation of instructional resources, reduced enrollment rates, greater use of adjunct
faculty and teaching assistants). Explain what steps will be taken to mitigate any such
impacts. Also, discuss the potential positive impacts that the proposed program might
have on related undergraduate programs (i.e, increased undergraduate research
opportunities, improved quality of instruction associated with cutting-edge research,
improved labs and library resources).

No programs are impacted by a reallocation of resources. Undergraduate programs will not be
impacted. They will have potential to benefit from the new MS-DSA program for undergraduate
research and discovery since the graduate teaching assistants will have more experience with
data-driven research and inquiry experience. All graduate courses are being taught by graduate
faculty. Opportunities for undergraduate research can be expected to increase as additional
graduate students work with faculty in Data Science and Analytics; undergraduates often assist
graduate student projects and are trained by them for independent research. Another positive
impact is that low enrollment graduate classes offered in Data Learning courses will increase
enrollment that will grow over the next five years. Since there are many options among existing
graduate courses, this will probably be of small impact across the college, but courses that could
not be offered regularly due to low enroliments will meet enroliment targets, while courses that
were traditionally run with small numbers of students will increase in size. This program is also
likely to increase enrollment in the FAU Big Data Certificate graduate programs and the MS in
Applied Mathematics and Statistics program as well as doctoral programs as students complete
the MS degree and move into doctoral programs.

D. Describe other potential impacts on related programs or departments (e.g., increased need
for general education or common prerequisite courses, or increased need for required or
elective courses outside of the proposed major).

There is only one new core course on Introduction to Data Science for the proposed program. Hence the
potential impact, if any, is to the minimum in assignment re-allocation. This core course does not have
additional prerequisite, beside the admission requirements to the program.

E. Describe what steps have been taken to obtain information regarding resources (financial
and in-kind) available outside the institution (businresses, industrial organizations,
governmental entities, etc.). Describe the external resources that appear to be available to
support the proposed program.

The program has access to research programs and resources that are sponsored by industrial and
governmental collaborators. This includes groups whose focus is cybersecurity, topological data
analysis, and a big data lab from engineering etc. The program also has close connection to
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research programs sponsored by NSF, NIH, NSA, US Department of Commerce, US DOT, and US
State Department.

The College of Engineering has a Big Data Training & Research Laboratory which has been
established through funding from NSF. Current Big Data research involves state-of-the-art data
analytics infrastructure, training, and cross-disciplinary research in collaboration with College of
Science, College of Business, and HBOI. Partnership with local industries is a focus of current
research enabling applications related to health care and health management problems. A 12-
credit Graduate Certificate Program on Big Data Analytics has been launched in Spring 2016 in
collaboration with the College of Business. Several courses such as “Big Data Analytics”, “Deep
Learning”, “Social Networks and Big Data Analytics”, Data Mining for Bioinformatics,” etc. have
been developed. The transportation analytics has become a cornerstone of freight mobility
research for efficiently moving people and goods. In South Florida such transportation is of
paramount importance, as it is central to the function of our ports, and is critical in case of a
hurricane. The College of Engineering has recently received a ten-million dollars from US DOT to
establish a Freight Mobility Center. The hub of the Center will be located in Davie and can serve
as a potential recruitment tool. The sensor data analytics via one of FAU pillar I-SENSE is also
unique.

Iv. Projected Benefit of the Program to the University, Local Community, and State

Use information from Tables 1 and 2 in Appendix A, and the supporting narrative for “Need
and Demand” to prepare a concise statement that describes the projected benefit to the
university, local community, and the state if the program is implemented. The projected
benefits can be both quantitative and qualitative in nature, but there needs to be a clear
distinction made between the two in the narrative.

In the era of big data and quantum information processing, the timely analysis of streaming or
unstructured data is very important. Automating data science for fast data and streaming is the
trend for the speedy discovery of knowledge and for timely action in post disaster situations. The
pressing demand for skillful data scientists is made evident by the 2017 Hanover Market Analysis
and fast growing national and international programs in Data Science, Business Analytics,
Informatics and Management. The internet and social media posts generate non-traditional data
which requires modern analytic methods and scalable algorithms to pre-process, integrate and
visualize in a timely manner. This provides challenges and opportunities for data scientists and
data analysts to help make suggestions and decisions via knowledge discovery in databases.
These discoveries will have economic impacts as a result of FAU data scientists’ expertise in
statistical modeling, data mining and machine learning, fault detection, cybersecurity, criminal
justice, informational system and operational management, drug discovery and global
environmental/climate change.

V. Access and Articulation - Bachelor’s Degrees Only

NA
A. If the total number of credit hours to earn a degree exceeds 120, provide a justification for
an exception to the policy of a 120 maximum and submit a separate request to the Board of
Governors for an exception along with notification of the program’s approval. (See criteria
in Board of Governors Regulation 6C-8.014)

B. List program prerequisites and provide assurance that they are the same as the approved
17
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common prerequisites for other such degree programs within the SUS (see link to the
Common Prerequisite Manual on the resource page for new program proposal). The
courses in the Common Prerequisite Counseling Manual are intended to be those that are
required of both native and transfer students prior to entrance to the major program, not
simply lower-level courses that are required prior to graduation. The common
prerequisites and substitute courses are mandatory for all institution programs listed, and
must be approved by the Articulation Coordinating Committee (ACC). This requirement
includes those programs designated as “limited access.”

If the proposed prerequisites are not listed in the Manual, provide a rationale for a request
for exception to the policy of common prerequisites. NOTE: Typically, all lower-division
courses required for admission into the major will be considered prerequisites. The
curriculum can require lower-division courses that are not prerequisites for admission into
the major, as long as those courses are built into the curriculum for the upper-level 60 credit
hours. If there are already common prerequisites for other degree programs with the same
proposed CIP, every effort must be made to utilize the previously approved prerequisites
instead of recommending an additional “track” of prerequisites for that CIP. Additional
tracks may not be approved by the ACC, thereby holding up the full approval of the degree
program. Programs will not be entered into the State University System Inventory until any
exceptions to the approved common prerequisites are approved by the ACC.

C. If the university intends to seek formal Limited Access status for the proposed program,
provide a rationale that includes an analysis of diversity issues with respect to such a
designation. Explain how the university will ensure that Florida College System transfer
students are not disadvantaged by the Limited Access status. NOTE: The policy and
criteria for Limited Access are identified in Board of Governors Regulation 6C-8.013.
Submit the Limited Access Program Request form along with this document.

D. If the proposed program is an AS-to-BS capstone, ensure that it adheres to the guidelines
approved by the Articulation Coordinating Committee for such programs, as set forth in
Rule 6A-10.024 (see link to the Statewide Articulation Manual on the resource page for new
program proposal). List the prerequisites, if any, including the specific AS degrees which
may transfer into the program.

INSTITUTIONAL READINESS

VI Related Institutional Mission and Strength

A. Describe how the goals of the proposed program relate to the institutional mission
statement as contained in the SUS Strategic Plan and the University Strategic Plan (see link
to the SUS Strategic Plan on the resource page for new program proposal).

The identified mission of the SUS is to “....provide undergraduate, graduate and professional
education, research, and public service of the highest quality.” The goals of the proposed
Masters of Science in Data Science and Analytics degree are to provide graduate students with
essential skill sets in analyzing real world data and a broad understanding of data challenges and
opportunities, along with the research and inquiry skills necessary to conduct independent
research and answer questions within their area of concentration. They will be well prepared
with rich hands-on data-driven experience and data analytic skills to enter the high demand
workforce in the era of big data and quantum information processing. The new program will thus
enhance both graduate education and public service in fields important not only to South Florida
but globally by producing graduates well situated to enter the workforce ready to apply their
skills to research, management and administrative questions related to data science and
analytics. Graduates are expected to enter into higher education, government, private sector
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consulting positions and non-profit organizations.

The areas of faculty expertise in the new program, from four participating colleges, will support
the state universities’ mission to:

)]

2)

3)

Support students’ development of the knowledge, skills, and aptitudes needed for success
in the global society and marketplace.

The MS-DSA degree will provide cross-disciplinary training with a core curriculum in
fundamental data science, introduction to data mining and machine learning,
quantitative methods and big data analytics, with additional coursework in areas of
specialization in Data Science, Data Mining and Machine Learning, Social Data Science
and Business Analytics. Hands-on data learning experience courses, as well as seminar
and thesis work, will prepare students for the workplace with practical experience and
strong communication skills.

Transform and revitalize Florida’s economy and society through research, creativity,
discovery, and innovation.

Participating faculty in the new program are world-renowned in their fields, with strong
records of publication, grantsmanship, and discovery.

Address the significant challenges and opportunities facing Florida’s citizens, communities,
regions, the State, and beyond.

The MS-DSA program will train students in a variety of areas relevant to citizens of
Florida, the Southeastern United States, and worldwide. It directly addresses the global
need to increase data scientists, and seeks to prepare data scientists equipped with a
diverse and wide-ranging skill set, balancing knowledge in scalable algorithms and
computer programming languages with advanced experience in data mining and
visualization. The Data Science and Business concentration as well as the Data Science
and Society concentration will train students in extracting actionable intelligence from
Big Data, facilitating knowledge discovery, data management, and the analysis of the
social implications related to security and privacy. These concentrations will also help
prepare students to excel in data curation and its communication within industries and
organizations.

Deliver knowledge to advance the health, welfare, cultural enrichment, and economy
through community and business engagement and service.

All participating FAU Colleges have a strong culture of community and business
engagement; FAU’s main campus hosts bi-monthly “Frontiers in Science” public lectures.
Recently FAU has established the Office of Community Engagement and seeks
the Carnegie Foundation's Classification for Community Engagement. The Charles E.
Schmidt College of Science has launched alive “Ask a Scientist” radio program and
established the Center of Science Learning. FAU students and faculty also speak on
national and international professional meetings and participate in life-long learning
training programs.

The MS-DSA Program will also seek to provide public service through student internships
with federal, state and local agencies and organizations. The internships would offer

opportunities for FAU students to collect data, participate in research and monitoring
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