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The following approvals must be obtained prior to sending the Letter of Intent to Develop a New Academic 
Degree Program to the UNC System Office. 
 
Institution ______University of North Carolina Charlotte___________________________________________ 
 
Degree Program Title (e.g. M.A. in Biology) ______B.S. in Data Science______________________________ 
 
Reviewed and Approved By (Name and title only. No signature required in this section.) 
Check box to indicate participation in review. (Provost is required.) 
 
☒ Provost: Joan F. Lorden 
☐ Faculty Senate Chair (as appropriate): n/a 
☐ Graduate Council (as appropriate): n/a 
☒ Undergraduate or Graduate Dean (as appropriate): John Smail, Associate Provost for Undergraduate 
Education & Dean of University College 

☒ Academic College Dean: Fatma Mili, Dean, College of Computing and Informatics, Nancy Gutierrez, Dean, 
College of Liberal Arts and Sciences 
☒ Department Chair: Bojan Cukic, Chair, Department of Computer Science, Mary Lou Maher, Chair, 
Department of Software and Information Systems 
☒ Program Director/Coordinator:  Bojan Cukic, Interim Director, Data Science Initiative 
 
 
New Academic Proposal Process 
New academic programs are initiated and developed by the faculty members. Approval of the Letter of 
Intent to Develop a New Academic Degree Program must be obtained from department chairs and college 
deans or equivalent administrators before submission to the UNC System Office review. 
 
Directions: Please provide a succinct, yet thorough response to each section. Obtain the Provost’s signature 
and submit the proposal via the PREP system to the UNC System Vice President for Academic Programs, 
Faculty, and Research, for review and approval by the UNC System Office. Once the Letter of Intent to 
Develop is approved, the institution can begin work on the formal Request to Establish a New Degree 
Program. 
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Letter of Intent to Develop a New Academic Degree 
Program  

 
 
 
 

Institution University of North Carolina Charlotte 

Joint Degree Program (Yes or No)? If so, list partner 
campus. 

No 

Degree Program Title (e.g. M.A. in Biology) B.S. in Data Science 

CIP Code and CIP Title (May be found at National Center 
for Education Statistics) 

30.0801 

Require UNC Teacher Licensure Specialty Area Code (Yes 
or No). If yes, list suggested UNC Specialty Area Code(s). 

No 

Proposed Delivery Mode (campus, online, or site-based 
distance education). Add maximum % online, if 
applicable. 

Campus 

Proposed Term to Enroll First Students (e.g. Spring 2019) Fall 2019 

List other programs in the UNC System (may be found at 
UNC System website) 

None 

 

SACSCOC Liaison Statement: (Provide a brief statement from the University SACSCOC liaison regarding 
whether the new program is or is not a substantive change.) 
 

The BS in Data Science program is a significant departure in content from what is currently offered at 
the institution. Therefore, a substantive change prospectus must be submitted and approved 
by SACSCOC prior to implementation. 

 
Program Summary: (Briefly describe the proposed program and summarize the overall rationale.) 
Maximum of 1,000 words. 
 
In May 2018 the National Academies of Sciences, Engineering, and Medicine (NAS) issued a report from the 
Committee on Envisioning the Data Science Discipline entitled “Data Science for Undergraduates: Opportunities 

https://nces.ed.gov/ipeds/cipcode/Default.aspx?y=55
https://nces.ed.gov/ipeds/cipcode/Default.aspx?y=55
https://www.northcarolina.edu/apps/programs/index.php
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and Options.”1  This report unequivocally recommends that universities develop undergraduate degrees in Data 
Science (Recommendation 2.1). 

Data Science is a rapidly developing field.  A number of universities have developed Master’s and doctoral 
degrees in Data Science within the last decade in order to respond to growing demand for ‘big data’ analytics.  
However, as the NAS report documents, the increase in automation, data engineering and analytics means that 
demand for undergraduate data science programs is growing.  Graduates with bachelors’ degrees in Data 
Science will be equipped to “operate the systems on which analyses are run, prepare data for analysis, and 
visualize information.”  More broadly, a Data Science undergraduate degree provides students with “data 
acumen,” a wide range of competencies including: 

• Mathematical/Computational/Statistical Foundations,  
• Data management, visualization, modeling and assessment,  
• Workflow and reproducibility,  
• Communication and teamwork, 
• Domain specific considerations, and  
• Ethical problem solving.  

 
These competencies will prepare graduates for careers in a broad range of fields where the ability to understand 
and use data is critical.   

The University of North Carolina Charlotte (UNC Charlotte) is proposing a new Bachelor of Science in Data 
Science degree that fully responds to the opportunities articulated in the NAS report.  The University has already 
developed significant capacity in the field with an ongoing data science initiation and goal of the creation of a 
cross-college School of Data Science as well as the implementation of very successful Professional Science 
Masters’ programs in Health Informatics and Data Science and Business Analytics.  However, well before the 
release of the NAS report, UNC Charlotte’s Data Science faculty, working with industry partners, realized that 
there was a need for an undergraduate degree in the field and began planning the state’s first undergraduate 
degree in the field. 

The curriculum for UNC Charlotte’s proposed BS in Data Science is fully aligned with the recommendations in the 
NAS report.  In particular, the report recommends that an undergraduate data science degree should be 
different from traditional computer science or statistics majors; it recommends that the degree be open to a 
broad range of students and equip them for success in a broad range of careers (Recommendations 2.2, 4.1).  
Responding to that charge, the curriculum for UNC Charlotte’s BS in Data Science will be built around a 
sequence of four 6-hour studios, one in each of the four years.  These studio experiences will allow students to 
progressively develop mathematical skills, computational and statistical thinking, data modeling, and knowledge 
engineering in at least one application domain.  The studio format for these core courses ensures that the 
development of technical competencies will be situated in the context of domain knowledge because each 
studio will focus on a real-world problem.  In addition to technical competencies, students will develop 
teamwork, communication, and problem solving skills as well as building a deep understanding of the ethics and 
privacy issues (Recommendation 2.4).  Complementing these data science studio experiences, the curriculum 

                                                           
1 NAS Report: http://sites.nationalacademies.org/cstb/currentprojects/cstb_175246  

http://sites.nationalacademies.org/cstb/currentprojects/cstb_175246
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will include a set of core course requirements in both computing and statistics.  In addition, students will have 
the opportunity to further enhance their degree by pursuing richer domain knowledge and/or deeper technical 
skills. The 120-credit hour curriculum will include opportunities for experiential learning and will be offered in a 
classroom setting, where active learning methodologies will be used wherever appropriate.  

UNC Charlotte’s proposed BS in Data Science directly supports the mission of the University of North Carolina 
system, “to discover, create, transmit, and apply knowledge to address the needs of individuals and society.” A 
critical component of data science education is to guide students to develop data acumen. This requires 
exposure to key concepts in data science, real-world data and problems that can reinforce the limitations of 
tools, and ethical considerations that permeate many applications.  Key foundational concepts related to data 
acumen are at the core of competitive capabilities of every business, government, or non-profit organization 
today. The ability of UNC institutions to incorporate data science best practices is the key component in their 
long-term viability, resilience, and sustainability.   

The proposed new degree program also addresses key elements in the mission of UNC Charlotte.  As North 
Carolina’s urban research university, UNC Charlotte leverages its location in the state’s largest city to offer 
internationally competitive programs of research and creative activity, exemplary undergraduate, graduate, and 
professional programs, and a focused set of community engagement initiatives. UNC Charlotte’s data science 
initiative brings together faculty from the Colleges of Computing and Informatics, Liberal Arts & Sciences, 
Business, and Health and Human Services.  By exposing students to real-world data and problems, the 
undergraduate Data Science program will emphasize educational considerations that clearly align with UNC 
Charlotte’s mission, including social mobility, public policy, and urban analytics.  We have clear evidence from 
employers in the region of their interest in graduates who have the competencies we will be developing in this 
degree.    

As noted, UNC Charlotte’s proposed BS in Data Science is the first undergraduate degree in Data Science in 
North Carolina.  Currently Fayetteville State, NC State, and UNC Charlotte offer post-baccalaureate certificates in 
Data Science.  UNC Wilmington, East Carolina, Appalachian State, NC State and UNC Charlotte offer Master’s 
degrees in the field.  At UNC Charlotte, Professional Science Master’s programs in Health Informatics and Data 
Science and Business Analytics narrowly focus on the two specialized application areas.  Our graduate programs 
focus on offering working professionals practical knowledge and tools necessary to advance in current jobs or 
switch careers and thrive in specific sectors of data driven economy.  The proposed undergraduate degree will 
prepare graduates for work in virtually every job sector and in a number of roles. 2 If other institutions within 
the UNC System seek to develop undergraduate degree programs in Data Science, UNC Charlotte will be open to 
share its experiences and insights.   

Student Demand: (Provide evidence of student demand.  Discuss the extent to which students will be 
drawn from a pool of students not previously served by the institution. Maximum length 1,000 words.) 

Given that the discipline of Data Science is so new and that undergraduate degrees are, as yet, relatively rare, 
there is limited direct evidence on student demand.  The NAS report published in May 2018 identified eight 

                                                           
2 http://sites.nationalacademies.org/cstb/currentprojects/cstb_175246; pp. S-2 

http://sites.nationalacademies.org/cstb/currentprojects/cstb_175246
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undergraduate degree programs in Data Science in the country including the University of Michigan, Virginia 
Tech, UC San Diego, UC Irvine, University of Rochester, MIT and New York University.  This list is not exhaustive, 
but the caliber of the institutions offering degrees in the field is obvious and most of these programs are only a 
year or two old and enrollment figures are not publicly available.3  At the University of California at Berkeley, the 
new major in Data Science has been approved and will enroll students in Fall 2018.  However, data science 
courses have been extremely popular with students from other majors on campus.  In a recent conversation 
(July 2018), the Chair of the Department of Electrical Engineering and Computer Science at UC Berkeley Prof. 
James Demmel revealed that 1,470 undergraduate students have already registered for the introductory 
undergraduate “Data 8” course offered in Fall 2018.   

Indirect evidence of student demand at UNC Charlotte and in North Carolina is also abundant. For example, 
student demand for enrollment in UNC Charlotte Master’s level programs should be a relevant metric.  UNC 
Charlotte launched its Data Science and Business Analytics (DSBA) Professional Science Master’s degree in 2014.  
Despite being one of the first such degrees in the country, and with minimal marketing, the program receives 
over 700 applications a year, and it is enrolled to capacity with 175 students. Given the admissions requirements 
for a Master’s degree this level of student interest suggests that demand for an undergraduate degree will be 
significant too. 

A second source of evidence for student demand is enrollment trends in related undergraduate fields such as 
applied mathematics and computer science.  Between 2013 and 2017 undergraduate enrollment in applied 
mathematics (specifically the major in Mathematics for Business) has almost tripled from 42 to 117, and over 
the same period the number of majors in all fields of Computer Science at UNC Charlotte has almost doubled 
from 1071 to 1875. While the proposed BS in Data Science may recruit some of the students currently choosing 
these majors, its overall impact will be to complement rather than compete with these existing degree 
programs. The strong demand for these degrees suggests that the student demand for the proposed BS in Data 
Science will be robust, and this is particularly true given the excellent job placement prospects for graduates 
with these skills and the job satisfaction and salaries in the field.4 

In this regard, it is important to stress that the curriculum of the proposed degree is specifically designed to have 
much broader appeal than more traditional computer science or applied mathematics degrees in two respects.  
First, the tightly structured sequence of pre-requisite courses in the current majors represents a barrier for 
transfer students or students who are changing their major. This is particularly true for computer science and as 
a result a relatively large number of students start in the major having already earned 45-60 hours but requiring 
six more semesters to graduate.  (An unknown number of students simply do not declare the major because 
they cannot finish the required courses in a timely manner.)  Based on both national evidence such as that 
presented in the NAS report on “Data Science for Undergraduates” and the expertise of the local and regional 
employers who are members of UNC Charlotte’s Data Science Initiative advisory board, we will design the BS in 
Data Science to be much more flexible.5 It will obviously have some prerequisite sequences, but the degree will 
be open to a much broader group of students including new transfers from community colleges that do not offer 

                                                           
3 http://sites.nationalacademies.org/cstb/currentprojects/cstb_175246; pp. 3-5 to 3-6 
4 https://www.glassdoor.com/List/Best-Jobs-in-America-LST_KQ0,20.htm 
5 http://sites.nationalacademies.org/cstb/currentprojects/cstb_175246; pp. 4-2 to 4-4 

http://sites.nationalacademies.org/cstb/currentprojects/cstb_175246
https://www.glassdoor.com/List/Best-Jobs-in-America-LST_KQ0,20.htm
http://sites.nationalacademies.org/cstb/currentprojects/cstb_175246
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the full complement of computing or applied mathematics courses.  Second, the real world, problem-solving 
focus will make the BS in Data Science attractive to students who do not see themselves as computing or 
mathematics majors.  Students’ perception that they are not a good ‘fit’ for a computer science or mathematics 
major is one of reasons why those fields, and STEM disciplines more generally, have problems attracting women 
and underrepresented minorities.  Research in STEM education and Computer Science education specifically, 
suggests that a problem based curriculum similar to the one proposed for the BS in Data Science can make a 
crucial difference in attracting underrepresented students to the field.6 In both respects, then, UNC Charlotte’s 
proposed degree will allow us to educate students not currently served by the institution in this field.   

Societal Demand: (Provide evidence of societal demand and employability of graduates from 
each of the following source types. Maximum length 1,000 words) 

 
There is abundant evidence of societal demand for the graduates of the proposed BS in Data Science.  In a study 
released in 2017, the job market analytics firm Burning Glass partnered with IBM and the Business Higher 
Education Forum to study the emerging impact of Data Science in the job market.7  The results suggest a rapid 
transformation across almost all industry clusters (and government and non-profit as well) as firms and 
organizations respond to the realities of ‘big data.’ In 2016 alone, the number of jobs specifically advertised for 
data science grew by 54%, and there was a corresponding growth in the number of postings for positions 
requiring the kinds of skills that a data science undergraduate would possess including quantitative data analysis 
and data visualization.  The report predicts that 364,000 new data science positions will be created by 2020.  The 
report describes the job market in data science as extending over a spectrum of analytical rigor from individuals 
with doctoral degrees who create the sophisticated models to “data savvy” workers who will need a 
foundational understanding of data and analytics to work on teams with more technically focused members.  In 
the latter category alone, the report anticipates more than 100,000 new job postings by 2020.   Significantly, 
while the report shows that some areas of the data science job market require talent with advanced degrees, 
most do not.  Overall, only 6% of the postings analyzed required a graduate degree.  Finally, this report makes 
clear that because of the paucity of graduates with specific qualifications in the field, positions take longer than 
average to fill and employers are casting widely for individuals with the requisite skill set.   

To complement the national picture provided by the Burning Glass / IBM / BHEF report, UNC Charlotte 
commissioned a report from EAB on the job market for undergraduate data science graduates in North Carolina 
and the findings are similar.8  Between the second half of 2013 and the first half of 2017, the number of 
positions posted in North Carolina that specifically required a bachelors’ in Data Science grew by 76%, and in the 
Charlotte region the growth was 109%.  More broadly, positions that mention competencies developed in a BS 
in Data Science grew from 2,337 to 4,777 in the last year.   Similar information is conveyed in the IT Job Trends 
reports gathered by NC Tech Association.9  As is true nationally, firms and organizations are seeking to hire 

                                                           
6 http://sites.nationalacademies.org/cstb/currentprojects/cstb_175246; pp. 4-2 to 4-4 
7 “The Quant Crunch: How Demand for Data Science Skills is Disrupting the Job Market,” Burning Glass Technologies, 2017, 
available for download at https://www.burning-glass.com/research-project/quant-crunch-data-science-job-market/ 
8 “Employer Demand for Bachelor’s - Level Data Science Professionals, custom report for UNC Charlotte prepared by EAB; 
full report included in the appendix. 
9 https://www.nctech.org/_files/_pdf/Tech%20Talent/NC%20Tech%20Trends-May%202018.pdf 

http://sites.nationalacademies.org/cstb/currentprojects/cstb_175246
https://www.burning-glass.com/research-project/quant-crunch-data-science-job-market/


Letter of Intent to Develop a New Academic Degree Program  7 

across the spectrum of data science.  Importantly, there is strong employment potential for individuals with the 
type of broad, applied expertise that UNC Charlotte’s BS in Data Science will be designed to develop.  The report 
notes the small numbers of undergraduate data science degrees being offered nationally and only identified one 
possible North Carolina program -- a “possible Undergraduate minor in Data Science/Data Studies” at the 
University of North Carolina Chapel Hill.10  

Finally, as part of the degree planning process, UNC Charlotte consulted with employers in the region to assess 
their needs for graduates with data science skills and their assessment of the employability of students 
completing the proposed BS in Data Science.   Executives from 10 companies quickly replied and expressed 
undivided support for the creation of the program (see attached).  The companies they represent include the 
range from small analytic consultancy start-ups (Hague Advisory) to well established data analytics providers 
(Quaero, ADP Ventures, Grant Thorton, Gray Matter Analytics), large corporations (Bank of America, Wells 
Fargo, TIAA, Duke Energy) and product developers (MapR Data Technologies).  All the letters quote national and 
regional statistics about current and anticipated labor shortage in data analytics and strongly endorse the 
proposed undergraduate Data Science degree program at UNC Charlotte.   Mr. Tim Reagan of Gray Matter 
Analytics offered a testimony that his previous employer “had to leverage Executive Search firms to acquire 
entry to mid-level talent”, a very expensive approach to solve staffing shortage in the data science domain.  He 
explicitly encourages the creation of the BS in Data Science as “the great response to a growing market need”.  
Joel Amick of TIAA also strongly supports the new degree program because “… finding the right people who are 
capable of working in cross-functional teams, incorporating domains like statistics, engineering, and business 
analysis, requires a different type of preparation.” Tom Fisher of MapR Technologies emphasizes that “today’s 
market allows knowledge workers to live and work anywhere”, allowing his company headquartered in Silicon 
Valley to hire UNC Charlotte’s graduates who may want to stay in this area.   Chris Heck of Duke Energy notes 
that the keys to digital transformation of his company include the knowledge and skills of future Data Science 
program graduates.  Misha Dosh of ADP Ventures – Big Data emphasizes that “…it is imperative that we feed the 
pipeline of qualified candidates interested in the data sciences” calling the proposed program “a proactive 
investment in the field of professional data sciences; a field that will continue to grow well into the future.”       

In summary, industry support letters representing a large cross-section of companies in the region, demonstrate 
the interest for data science talent in general and strongly support the initiative to create BS Data Science 
degree at UNC Charlotte.  Their letters do not appear to leave any doubt about the employment prospects of 
our future students.  

 
 
 
 
 
  

                                                           
10 https://research.ncsu.edu/dsi/education/education-unc-ch/ 

https://research.ncsu.edu/dsi/education/education-unc-ch/




   

 

 
 

June 14, 2018 

 

Mr. Joshua Hertel 

Director, Data Science Initiative  

UNC Charlotte  

9201 University City Boulevard  

Charlotte, NC 28223  

 

Dear Mr. Hertel: 

 

I am writing to express my strong support for UNC Charlotte’s proposed new degree program in Data Science (Bachelor of 

Science). I am Head of the Advanced Techniques for Modeling Group in Corporate Model Risk (CMoR) and a senior 

member of the Quantitative Modeling community in Wells Fargo. Data Science has become increasingly important in 

banking and financial institutions, and much of our current work deals with modeling, computing, and visualization. More 

recently, we are moving to machine learning and AI with application covering credit, operational, and market risk, 

anomaly detection, natural language processing for chatbots, document automation, and various kinds of text analytics.  

 

Before joining Wells Fargo, I was in academia for a long time. I was the Donald A. Darling professor of statistics at the 

University of Michigan, Ann Arbor and I also served as Chair of the Statistics Department for 12 years. During my time 

there, I was instrumental in launching multiple initiatives on Data Science. I led the efforts to start an undergraduate 

degree program in Data Science in 2015. This was a joint program between the College of Literature, Science & Arts and 

the College of Engineering. Our market analysis indicated a huge need for Data Scientists at all levels and the country was 

facing a shortfall of several hundred thousand jobs over the next 10 or so years. More recently, UM has started a Master’s 

program in DS. Many other major universities across the country have also been launching similar programs to educate 

students in this emerging area of study, one that is turning out to be critical importance. In addition, many academic 

institutions have also started initiatives to promote cross-campus research collaborations and stimulate partnerships with 

industry. At UM Ann Arbor, I was instrumental in creating the Michigan Institute for Data Science (MIDAS) which had an 

initial funding of $100M by the University. MIDAS has become very successful and has been serving as an incubator for 

transformative applied research in key areas, including Intelligent Transportation, Personalized Medicine, Social Sciences 

and Learning Analytics. It brings together students and faculty across campus to share their interests in, and learn about, 

data-intensive research.  

 

In summary, I am very excited to see the proposed degree program in Data Science and UNCC. Graduates with these skills 

are in short supply, both in industry and the research community, so we are pleased to endorse this program 

enthusiastically. 

 

Sincerely 

 
 
 
Vijay Nair, PhD 
Managing Director and Head of Advanced Technologies for Modeling 
Corporate Model Risk (CMoR) 
 
 
 

 

© 2018 Wells Fargo Bank, N.A. All rights 
reserved.  



 
 
 
 
June 6, 2018 
 
Mr. Joshua Hertel 
Director, Data Science Initiative  
UNC Charlotte  
9201 University City Boulevard  
Charlotte, NC 28223  
 
Dear Friends,  
 
I am writing to express my strong support, on behalf of Hague Advisor Services for UNC Charlotte’s 
proposed degree program, the Bachelor of Science in Data Science.  
 
I have led and hired hundreds of analytics professionals over the last 20 years in financial services, 
telecom and aerospace companies and am now advising large companies across many more industries 
about how to build analytical capabilities including data science teams.  In all of this, talent is a common 
factor of concern and stress for the executives leading the programs. As I’ve hired for the teams and 
advised others, any company needs to have a range of skills capability. In a universities terms, this is 
thought of as bachelors, masters and PhD program.  UNC Charlotte has a masters program in data 
science and business analytics, but no undergraduate program.  This is a large gap.  For many years, I’ve 
hired, mathematicians, computer scientist, engineers, and economist at the BS level and then had to 
take their raw talent and train them in data science and analytics.  It was always the students who had 
one of the degrees with computer science as a minor or second major that were the closest to what we 
were looking for.  The demand for these skills set continue to expand and will for years to come.   
 
I see the proposed creation of the new undergraduate degree in Data Science as great response to 
market demand.  For this reason, I believe every institution of higher learning should be investing in data 
science educational opportunities for its students - and none more so than UNC Charlotte. 
 
Sincerely, 
 
Douglas C. Hague PhD 
Chief Analytics Officer-Hague Advisory Services 
Chair-Industrial Advisory Board, UNCC Data Science and Business Analytics Program 



 
 
 
 
June 9, 2018 
 
Mr. Joshua Hertel 
Director, Data Science Initiative  
UNC Charlotte  
9201 University City Boulevard  
Charlotte, NC 28223  
 
Dear Friends,  
 
I am writing to express my strong support, on behalf GrayMatter Analytics for UNC Charlotte’s proposed 
degree program, the Bachelor of Science in Data Science.  
 
I have led and developed multiple organizations in the Healthcare analytics space, specifically in the last 
10 years. During this time, as the analytics discipline has matured, there continues to remain deficit of 
qualified resources in the market place to meet the current demand for talent. While at Carolinas 
Healthcare, our analytics department had to leverage Executive Search firms to acquire entry to mid-
level talent. This was an expensive approach to solve the war on talent, specifically in the Charlotte 
market.  
 
This demand for talent will continue to grow across all business verticals, including healthcare. 
Understanding this opportunity, in my perspective, positions UNCC to provide a curriculum for current 
and future students to meet this growing demand for talent. The creation of the new undergraduate 
degree in Data Science is a tremendous opportunity for UNCC, the City of Charlotte, and the Charlotte 
Business community.  
 
 
Sincerely 
 
Tim Reagan 
Vice President, Gray Matter Analytics 





 
 

730 Third Avenue, New York, NY 10017  tiaa.org 

Joel Amick 
Director, Cyber Analytics and Data 
Science 
Cyber Security 

T 704-988-3267 
jamick@tiaa.org 

TIAA PUBLIC 

June 8th 2018 
 
 
Mr. Joshua Hertel 
Director, Data Science Initiative  
UNC Charlotte  
9201 University City Boulevard  
Charlotte, NC 28223 
 
Dear Friends and Colleagues,  
 
I am writing to express my strong support, on behalf of TIAA for UNC Charlotte’s proposed degree 
program, the Bachelor of Science in Data Science.  
 
In running a Data Science centric team I have seen firsthand how transformative a discipline like Data 
Science is to our future growth.  As such, the need for qualified individuals to build out this workforce 
is critical and at an all-time high.  As this space evolved so rapidly, we are hard pressed to keep up.    
In our company we are witnessing the rapid transformation of our work and our organizations with the 
rise of data science and a demand across every business domain.  Areas of growth and innovation 
include, but are not limited to: machine learning, artificial intelligence, Image recognition and new 
methods for securing, managing, and mining massive flows of unstructured data. Each of these 
technologies is forcing us to completely re-think how we add value for our customers, how we staff 
our teams and how we plan and invest for the future.  
 
New data-based technologies are also causing us to re-think the skills, experience, competencies, 
and the talents that will be required for successful professionals. Finding the right people who are 
capable of working in cross-functional teams, incorporating domains like statistics, engineering, and 
business analysis, requires a different type of preparation.  Our company has a current need for 
professionals who possess a deep understanding of data science, and how to apply data tools and 
technologies to the most complex problems.  
 
We see the proposed creation of the new undergraduate degree in Data Science as an agile 
response to market demand.  The demand for new talent is not going to change - it will only intensify. 
For this reason, I believe every institution of higher learning should be investing in data science 
educational opportunities for its students - and none more so than UNC Charlotte as a critical 
generator of talent for a thriving and growing modern city like Charlotte.  I have worked with UNCC on 
their Graduate program but the need for an undergrad in this discipline is paramount.   
 
Sincerely 
 
Joel Amick 
Director, Cyber Analytics and Data Science 
Advisory Board Member, UNCC Data Science Initiative 











 

Quaero 3, LLC 4235 South Stream Blvd, Suite 410 Charlotte, NC 28217 

 

 

  

  

 

 

June 11, 2018 

 

Mr. Joshua Hertel 

Director, Data Science Initiative  

UNC Charlotte  

9201 University City Boulevard  

Charlotte, NC 28223  

 

Dear Joshua,  

 

I am writing to express my strong support, on behalf of Quaero, for UNC Charlotte’s proposed degree 

program, the Bachelor of Science in Data Science.  

 

Quaero is a customer data and analytics platform (CDP), based in Charlotte.    We work with large 

companies in multiple vertical industries, including media, business to business services, retail and 

financial services.   Quaero’s CDP helps these companies harness their customer data to create insights 

that generate value for them and their customers.     

 

The primary users of our platform within our clients are data engineers, data scientists and analysts.   

We have seen an explosion in the need for such talent at all levels, both within our company and at our 

clients.   The demand for these skills set continue to expand and will do so for years to come.   

 

We see the proposed creation of the new undergraduate degree in Data Science as an appropriate and 

timely response to market demand.  For this reason, I believe every institution of higher learning should 

be investing in data science educational opportunities for its students.  This is particularly  true of  UNC 

Charlotte, given Charlotte’s growth and the critical need for this type of talent to sustain that growth. 

 

Sincerely, 

 

 
 

Naras Eechambadi, Ph.D.  

Chief Executive Officer 
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COE Forum 

Jacquelyn Katuin 

Market Research Associate 

Tess Wallenstein 

Market Research Manager 

 

 

LEGAL CAVEAT 

EAB is a division of The Advisory Board Company 
(“EAB”). EAB has made efforts to verify the 
accuracy of the information it provides to 
members. This report relies on data obtained 
from many sources, however, and EAB cannot 

guarantee the accuracy of the information 
provided or any analysis based thereon. In 
addition, neither EAB nor any of its affiliates 
(each, an “EAB Organization”) is in the business 
of giving legal, medical, accounting, or other 
professional advice, and its reports should 
not be construed as professional advice. In 
particular, members should not rely on any legal 
commentary in this report as a basis for action, 
or assume that any tactics described herein would 
be permitted by applicable law or appropriate for 
a given member’s situation. Members are advised 
to consult with appropriate professionals 
concerning legal, medical, tax, or accounting 
issues, before implementing any of these tactics. 
No EAB Organization or any of its respective 
officers, directors, employees, or agents shall be 
liable for any claims, liabilities, or expenses 
relating to (a) any errors or omissions in this 
report, whether caused by any EAB organization, 
or any of their respective employees or agents, 
or sources or other third parties, (b) any 
recommendation or graded ranking by any 
EAB Organization, or (c) failure of member and 
its employees and agents to abide by the terms 
set forth herein. 

EAB, Education Advisory Board, The Advisory 
Board Company, Royall, and Royall & Company 
are registered trademarks of The Advisory Board 
Company in the United States and other 
countries. Members are not permitted to use 
these trademarks, or any other trademark, 
product name, service name, trade name, and 
logo of any EAB Organization without prior written 
consent of EAB. Other trademarks, product 
names, service names, trade names, and logos 
used within these pages are the property of their 
respective holders. Use of other company 
trademarks, product names, service names, 
trade names, and logos or images of the same 
does not necessarily constitute (a) an 
endorsement by such company of an EAB 
Organization and its products and services, or (b) 
an endorsement of the company or its products or 
services by an EAB Organization. No EAB 
Organization is affiliated with any such company. 

IMPORTANT: Please read the following. 

EAB has prepared this report for the exclusive 
use of its members. Each member acknowledges 
and agrees that this report and the information 

contained herein (collectively, the “Report”) are 
confidential and proprietary to EAB. By accepting 
delivery of this Report, each member agrees to 
abide by the terms as stated herein, including 
the following: 

1. All right, title, and interest in and to this 
Report is owned by an EAB Organization. 
Except as stated herein, no right, license, 
permission, or interest of any kind in this 
Report is intended to be given, transferred to, 
or acquired by a member. Each member is 
authorized to use this Report only to the 
extent expressly authorized herein. 

2. Each member shall not sell, license, republish, 
or post online or otherwise this Report, in part 
or in whole. Each member shall not 
disseminate or permit the use of, and shall 
take reasonable precautions to prevent such 
dissemination or use of, this Report by (a) any 
of its employees and agents (except as stated 
below), or (b) any third party. 

3. Each member may make this Report available 
solely to those of its employees and agents 
who (a) are registered for the workshop or 
membership program of which this Report is a 

part, (b) require access to this Report in order 
to learn from the information described herein, 
and (c) agree not to disclose this Report to 
other employees or agents or any third party. 
Each member shall use, and shall ensure that 
its employees and agents use, this Report for 
its internal use only. Each member may make 
a limited number of copies, solely as adequate 
for use by its employees and agents in 
accordance with the terms herein. 

4. Each member shall not remove from this 
Report any confidential markings, copyright 
notices, and/or other similar indicia herein. 

5. Each member is responsible for any breach of 
its obligations as stated herein by any of its 
employees or agents. 

6. If a member is unwilling to abide by any of the 
foregoing obligations, then such member shall 
promptly return this Report and all copies 
thereof to EAB. 
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1) Research Methodology 

 

Leadership at the University of North Carolina-Charlotte approached the Forum as 

they considered launching a bachelor’s-level data science program. Through a 

combination of quantitative data analytics and secondary research, the Forum sought 

to assess employer demand for bachelor’s-level data science professionals and the 

competitive landscape for a bachelor’s-level data science program.  

EAB’s market research function provides insights which guide strategic programmatic 

decisions at member institutions. The Forum combines qualitative and quantitative 

data to help administrators identify opportunities for new program development, 

assess job market trends, and align curriculum with employer and student demand. 

EAB reports rely primarily on labor market data from the Burning Glass 

Labor/Insight™ tool (description below). Reports occasionally use data from the 

United States Census Bureau and United States Bureau of Labor Statistics data to 

explore occupation and job trends. Market research reports may also incorporate 

Integrated Postsecondary Education Data System (IPEDS) data to assess student 

enrollment, demographics, and completion rates across competitor programs.  

 

Methodology: Unless stated otherwise, this report includes data from online job 

postings from September 2016 to August 2017. The Forum identified trends in 

employer demand over time, common job titles, in-demand skills, and employers with 

high demand for bachelor’s-level data science professionals. 

Definitions: “State data” and “state” refer to North Carolina. “Local data” and “local” 

refer to the Charlotte-Concord-Gastonia, NC-SC Metropolitan Statistical Area (MSA).  

Annual growth in job postings is measured in the change between July 2013 and June 

2017 by six-month halves (i.e., H2 2013 is July 2013 to December 2013). 

 

EAB’s Partner for Real-Time Labor Market Data 

This report includes data made available through EAB’s partnership with Burning 

Glass Technologies, a Boston-based leader in human capital data analytics. Burning 

Glass Technologies specializes in the use of web spidering technology to mine more 

than 80 million online job postings and analyze real-time employer demand. Under 

this partnership, EAB may use Burning Glass’s proprietary Labor/Insight™ tool to 

answer member questions about employer demand for educational requirements, job 

titles, and competencies over time, as well as by geography. The tool considers job 

postings “unspecified” for a skill, industry, employer, geography, certification, or 

educational requirement when the job posting did not advertise for one of these 

particular job characteristics. Unspecified postings represent null values and should 

be excluded from the total number (n value) of job postings analyzed in the query. A 

more complete description of the tool is available at http://www.burning-

glass.com/products/laborinsight-market-analysis/. 

For more information about the Labor/Insight™ tool, please contact Betsy Denious, 

Director of Business Development Learning & Policy at bdenious@burning-glass.com 

or 301-525-6596.  

Project Challenge 

Methodology and 
Definitions 

Burning Glass 

Labor/Insight™ 

http://www.burning-glass.com/products/laborinsight-market-analysis/
http://www.burning-glass.com/products/laborinsight-market-analysis/
mailto:bdenious@burning-glass.com
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The Forum consulted the following sources for this report: 

• EAB’s internal and online research libraries (eab.com) 

• National Center for Education Statistics (NCES) (http://nces.ed.gov/) 

• Profiled program webpages: 

– Bellevue College, Bachelor of Applied Science in Data Analytics, accessed 

October 2017, 

https://www.bellevuecollege.edu/programs/degrees/bachelor/da/  

– Columbia University, Bachelor of Arts in Data Science, accessed October 2017, 

https://mice.cs.columbia.edu/c/d.php?d=228 

– Southern New Hampshire University, Bachelor of Science in Data Analytics, 

accessed October 2017, https://www.snhu.edu/online-degrees/bachelors/bs-in-

data-analytics 

– University of Michigan, Undergraduate Program in Data Science, accessed 

October 2017, https://www.eecs.umich.edu/eecs/undergraduate/data-science/ 

– Utah Valley University, Applied Data Analytics Minor, accessed October 2017, 

https://www.uvu.edu/catalog/current/departments/information-systems-and-

technology/applied-data-analytics-minor/ 

– Western Michigan University, Bachelor of Science in Data Science, accessed 

October 2017, https://wmich.edu/cs/academics/undergraduate/bs-data-science 

 

 

The Forum prioritized profiles of institutions selected by administrators at the 

University of North Carolina-Charlotte (e.g., Columbia University). The Forum 

profiled programs via secondary research at the following institutions: 

A Guide to Institutions Profiled in this Brief1 

Institution Location 

Approximate 
Institutional Enrollment 
(Undergraduate/Total) Carnegie Classification 

Bellevue 
College 

Pacific West 13,500 / 13,500 Baccalaureate/Associate's 
Colleges: Associate's 
Dominant 

Columbia 
University 

Northeast 8,000 / 29,500 Doctoral Universities: 
Highest Research Activity 

Southern New 
Hampshire 
University 

Northeast 54,000 / 73,000 Master's Colleges & 
Universities: Larger 
Programs 

University of 
Michigan 

Midwest 29,000 / 44,500 Doctoral Universities: 
Highest Research Activity 

Utah Valley 
University 

Mountain 
West 

34,500 / 35,000 Master's Colleges & 
Universities: Small 
Programs 

Western 
Michigan 
University  

Midwest 18,500 / 23,000 Doctoral Universities: 
Higher Research Activity 

 
1) National Center for Education Statistics. 

Project Sources 

Profiled 
Institutions 

http://www.eab.com/
http://nces.ed.gov/)
https://www.bellevuecollege.edu/programs/degrees/bachelor/da/
https://mice.cs.columbia.edu/c/d.php?d=228
https://www.snhu.edu/online-degrees/bachelors/bs-in-data-analytics
https://www.snhu.edu/online-degrees/bachelors/bs-in-data-analytics
https://www.eecs.umich.edu/eecs/undergraduate/data-science/
https://www.uvu.edu/catalog/current/departments/information-systems-and-technology/applied-data-analytics-minor/
https://www.uvu.edu/catalog/current/departments/information-systems-and-technology/applied-data-analytics-minor/
https://wmich.edu/cs/academics/undergraduate/bs-data-science
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2) Executive Overview  
 

Growing state and local demand for bachelor’s-level data science 

professionals indicates an opportunity for the University of North Carolina-

Charlotte to launch a program. Demand for bachelor’s-level data science 

professionals in North Carolina rose 76 percent between H2 2013 and H1 2017 (i.e., 

1,400 to 2,461 postings). In the same time frame, local employer demand for 

bachelor’s-level data science professionals grew 109 percent (i.e., 590 to 1,236 

postings). State and local employers seek bachelor’s-level data science professionals 

in 4,777 and 2,337 job postings in the last year, respectively. 

 

Limited competition further indicates an opportunity to develop a bachelor’s-

level data science program. Few institutions nationwide offer full bachelor’s-level 

data science programs. National completions for programs related to data science and 

analytics grew seven percent between 2006 and 2015 (i.e., 48,240 to 51,559 

completions), indicating growing student interest in data analytics. Administrators 

should note institutions of interest (e.g., University of California-Berkeley, 

University of North Carolina-Chapel Hill) plan to launch bachelor’s-level data 

science programming in the coming years. 

 

Integrate statistics, computer science, and business administration 

coursework in the bachelor’s-level data science program to meet employer 

demand. Employers at the state and local levels often seek bachelor’s-level data 

science professionals with business administration skills including ‘project 

management’ and ‘budgeting.’ As expected, state and local employers frequently 

express demand for data science professionals with data management skills such as 

‘data analysis,’ ‘SQL,’ and ‘data management.’ Bachelor’s-level data science programs 

frequently represent a partnership between two colleges such as a college of 

engineering and college of arts and sciences due to the emerging and interdisciplinary 

nature of the data science field. 
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3) Employer Demand Trends 

Launch a Bachelor’s-Level Data Science Program to Meet 

Growing State and Local Employer Demand 

Growing state and local demand for bachelor’s-level data science professionals 

indicates an opportunity for the University at North Carolina-Charlotte to develop 

a bachelor’s-level data science program. Local demand for bachelor’s-level data 

science professionals rose 109 percent between H2 2013 and H1 2017 (i.e., 590 to 

1,236 postings). A 122 percent increase in local demand for bachelor’s-level data 

science professionals occurred between H2 2013 and H2 2015 (i.e., 590 to 1,312 

postings). After local demand peaked in H2 2015, demand decreased to 967 job 

postings in H2 2016 (i.e., a 26 percent decline). Most recently, demand for 

bachelor’s-level data science professionals rose 28 percent between H2 2016 and H1 

2017 (i.e., 967 to 1,236 postings).  

Across North Carolina, demand for bachelor’s-level data science professionals 

increased 76 percent between H2 2013 and H1 2017 (i.e., 1,400 to 2,461 postings). 

In H2 2013, North Carolina employers posted 1,400 relevant job opportunities, 

followed by a 65 percent increase in demand between H2 2014 and H2 2015 (i.e., 

1,678 to 2,773 postings). Between H2 2015 and H2 2016, employer demand for 

bachelor’s-level data science professionals dropped 23 percent (i.e., 2,773 to 2,132 

postings). Most recently, North Carolina employer demand increased 15 percent 

between the second half of 2016 and the first half of 2017 (i.e., 2,132 to 2,461 

postings). 

Historical Demand for Bachelor’s-Level Data Science Professionals 

June 2013-July 2017, State and Local Data2 

 

 

 

 

 

 

 

 

 

 

 

 
2) Burning Glass Labor/InsightTM 
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Confer Business Administration and Data Management 

Skills to Meet Employer Demand 

State and local employers seek bachelor’s-level data science professionals with 

business administration skills such as ‘project management,’ ‘business intelligence,’ 

and ‘budgeting.’ As expected, state and local employers also seek bachelor’s-level 

data science professionals with data management skills such as ‘data analysis,’ ‘data 

warehousing,’ and ‘data quality.’ Program graduates should also possess knowledge 

of ‘Microsoft Excel,’ ‘SQL,’ and ‘Tableau’ to prepare for employment. For example, 

state and local employers seek bachelor’s-level data science professionals with 

knowledge of ‘SQL’ in 1,567 and 1,000 job postings, respectively. Bellevue 

University offers a course titled “SQL Fundamentals” to confer in-demand ‘SQL’ skills 

to bachelor’s-level data analytics students.  

Commonly Requested Skills for Bachelor’s-Level Data Science 

Professionals  

September 2016-August 2017, State and Local Data3 

n (state)= 4,777 job postings, 0 unspecified postings; n (local)= 2,337 job postings, 0 unspecified 

postings 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
3) Burning Glass Labor/InsightTM 

In-Demand 

Skills  

*Extraction Transformation and Loading (ETL) 

Data management skills 

Business administration skills 

3,803

1,903

1,567

1,359

1,030

861

763

727

694

664

646

616

566

557

546

512

488

468

442

439

431

Data Analysis

Microsoft Excel

SQL

Project Management

Microsoft Office

Microsoft Powerpoint

Data Management

Budgeting

Business Intelligence

SAS

Business Analysis

Business Process

Data Warehousing

Oracle

Customer Service

Microsoft Access

Tableau

Economics

Process Improvement

Data Quality

Microsoft Word

State data 

1,811

1,009

1,000

661

538

526

378

369

335

327

324

322

312

311

296

288

260

256

254

252

Data Analysis

Microsoft Excel

SQL

Project Management

Microsoft Office

Microsoft Powerpoint

Business Intelligence

Data Management

Data Warehousing

Oracle

Business Process

Budgeting

Business Analysis

SAS

Economics

Microsoft Access

*ETL

Data Quality

Tableau

Customer Service

Local data 
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State and Local Employers Often Seek Bachelor’s-Level 

Data Science Professionals for Analyst Roles 

Employers across North Carolina and in the Charlotte metropolitan area express 

demand for bachelor’s-level data science professionals to fill analyst roles and a 

limited number of manager roles. State and local employers seek bachelor’s-level 

data science professionals for ‘data analyst’ roles in eight and nine percent of relevant 

job postings, respectively (i.e., 381 and 220 postings, respectively). Local employers 

also express demand for bachelor’s-level data science professionals to fill ‘business 

analyst,’ ‘financial analyst,’ and ‘supply chain analyst’ roles. In addition to analyst 

roles, employers seek bachelor’s-level data science professionals for a limited number 

of manager roles such as ‘marketing manager,’ ‘project manager,’ and ‘technology 

manager.’ 

Frequently Posted Titles for Bachelor’s-Level Data Science 

Professionals  

September 2016-August 2017, State and Local Data4 

n (state)= 4,777 job postings, 2 unspecified postings; n (local)= 2,337 job postings, 2 unspecified 

postings 

 

 

 

 

 

 

 

 

 

 

 

 

 
4) Burning Glass Labor/InsightTM 

Commonly 
Posted Titles  

*Business Intelligence Developer 
˄Business Systems Consultant 

Analyst roles 

Manager roles 

381

283

72

54

52

43

42

41

38

38

36

34

31

27

26

26

24

24

23

23

23

22

Data Analyst

Business Analyst

Financial Analyst

Information Technology Analyst

Business Systems Analyst

Data Architect

Systems Analyst

Supply Chain Analyst

Business Intelligence Analyst

*Business

Data Scientist

Operations Analyst

Marketing Manager

Business Consultant

˄Business Systems

Solutions Architect

Human Resources Analyst

Sales Consultant

Finance Analyst

Systems Architect

Technology Manager

Compensation Analyst

State data 

220

132

38

29

27

26

25

25

22

21

20

18

18

17

17

17

14

13

13

13

Data Analyst

Business Analyst

Financial Analyst

Supply Chain Analyst

*Business

Data Architect

˄Business Systems

Information Technology Analyst

Operations Analyst

Technology Manager

Business Consultant

Finance Analyst

Systems Architect

Data Scientist

SQL Developer

Systems Analyst

Business Intelligence Analyst

Compliance Officer

Management Analyst

Project Manager

Local data 
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Encourage Students to Seek Employment in the 

‘Depository Credit Intermediation’ Industry  

‘Depository credit intermediation’ companies rank among the top employers with 

demand for bachelor’s-level data science professionals (i.e., nine and 14 percent of 

relevant state and local postings, respectively). For example, Wells Fargo seeks 

bachelor’s-level data science professionals in 151 and 132 postings at the state and 

local levels (i.e., three and six percent of relevant postings, respectively). Program 

graduates may also find employment at higher education institutions. Colleges and 

universities in North Carolina express demand for bachelor’s-level data science 

professionals in 203 relevant postings (i.e., four percent of relevant postings). For 

example, the University of North Carolina and Duke University seek bachelor’s-level 

data science professionals in 73 and 45 postings in the last year, respectively.  

Employers that Seek Bachelor’s-Level Data Science Professionals 

September 2016-August 2017, State and Local Data5  

n (state)= 4,777 job postings, 1,215 unspecified postings; n (local)= 2,337 job postings, 776 

unspecified postings 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
5) Burning Glass Labor/InsightTM 

Employers with 
High Demand 

State data 

132

105

48

42

38

38

34

30

28

27

26

24

24

21

21

21

20

18

18

18

Wells Fargo

Bank of America

Accenture

Duke Energy Corporation

Carolinas HealthCare System

LPL Financial

Charter Communications

Ally Financial

Time Warner

Deloitte

Navisite Incorporated

Anthem Blue Cross

Spectrum

Accruepartners

Ally

Grant Thornton

Lowe's Companies, Inc

**American International

AmerisourceBergen

TIAA-CREF

151

105

94

73

57

54

49

46

45

45

44

42

42

40

40

38

33

30

30

30

Wells Fargo

Bank of America

Accenture

University of North Carolina

UnitedHealth Group

BB&T Corporation

Cisco Systems Incorporated

Wake Forest Baptist Health

Duke Energy Corporation

Duke University

Carolinas HealthCare System

Charter Communications

UNC Health Care System

Biogen

*Metropolitan Life

Pfizer

North Carolina State University

Ally Financial

Laboratory Corporation of America

Quintiles

*Metropolitan Life Insurance Company 
**American International Group Incorporated 

  

Local data 

Depository credit intermediation 

Colleges and universities 

Insurance carriers 
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Limited Competition Indicates an Opportunity for the 

University of North Carolina-Charlotte to Launch a 
Bachelor’s-Level Data Science Program 

Few institutions nationwide offer bachelor’s-level data science programs.6 Limited 

competition, coupled with growing demand for bachelor’s-level data science 

professionals, indicates a market for additional programs. Further, the master’s-level 

data science program at the University of North Carolina-Charlotte provides the 

University with infrastructure to launch a bachelor’s-level data science program. The 

Forum could not identify bachelor’s-level data science programs in North Carolina 

currently. However, the University of North Carolina-Chapel Hill advertises the 

possibility of a new bachelor’s-level data science minor.   

National completions for programs related to data science and analytics grew seven 

percent between 2006 and 2015 (i.e., 48,240 to 51,559 completions). Although few 

institutions offer full bachelor’s-level data science programs currently, the number of 

bachelor’s-level data science programs increased in recent years. For example, 

Western Michigan University launched a bachelor’s-level data science program in 

2015 to meet a rapidly growing need for data scientists. The University of 

California-Berkeley plans to launch a data science major and minor in the spring of 

2018. 

National Completions for Programs Related to Data Science and 

Analytics 

National Center for Education Statistics, 2006-20157 

 

 

 

 

 

 
6) Shepherd University, Intent to Plan  

7) National Center for Education Statistics 

Competitive 

Landscape 

25,191

17,427 19,343 19,094

13,944

11,800

15,674 17,076

5,703

6,583

7,430 7,741

3,402

4,040

6,669
7,675

2006 2010 2014 2015

Data Systems & Processing Business & Management Science

Applied Economics Statistics & Quantitative Methods

51,559 
49,116 

39,850 

48,240 

https://research.ncsu.edu/dsi/education/education-unc-ch/
https://data.berkeley.edu/education/faqs
http://www.wvhepc.edu/wp-content/uploads/2015/10/Intent-to-Plan-Data-Analytics-Full-Packet.pdf
http://nces.ed.gov/
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While Program Title and Location Vary, Bachelor’s-Level 

Data Science Curricula Remain Similar 

Due to the emerging nature of the data science field, 

profiled bachelor’s-level data science programs range 

in title (i.e., “data science,” “data analytics”) and often 

reside in differing locations (e.g., college of arts and 

science, college of engineering). Bachelor’s-level data 

science curricula typically incorporate a similar mix of 

statistics, computer science (e.g., programming), and 

business administration coursework. The University 

of Michigan website describes the nature of the 

bachelor’s-level data science program as a 

combination of computer science and statistics. 

Similarly, Utah Valley University offers a mix of 

statistics, computer science, and business 

administration coursework such as “Business 

Intelligence Systems” and “Multivariate Analysis.” Two 

profiled programs (i.e., University of Michigan, 

Western Michigan University) exist as a 

collaboration between two colleges or schools, such as a college of engineering and a 

college of arts and sciences.  

 

Characteristics of Existing Bachelor’s-Level Data Science Programs 

Profiled Institutions 

 

 

 

 
 
 
 

Institution Program Title Location Modality Required 
Credits 

Bellevue College Bachelor of 
Applied Science 
Degree in Data 
Analytics 

Institute for Business 
and Information 
Technology  

Not 
reported 

45 credit hours 

Western 
Michigan 
University  

Bachelor of 
Science in Data 
Science 

College of 
Engineering and 
Applied Sciences, 
College of Arts and 
Sciences 

Not 
reported 

45 credit hours 

University of 
Michigan 

Undergraduate 
Data Science 
Program 

College of 
Engineering and 
College of Literature, 
Science, and the Arts 

Not 
reported 

42 credit hours 

Columbia 
University 

Bachelor of Arts in 
Data Science 

School of Engineering 
and Applied Science 

Not 
reported 

24 points 

Utah Valley 
University 

Applied Data 
Analytics, Minor 

College of 
Technology and 
Computing 

Not 
reported 

18 credit hours 

Southern New 
Hampshire 
University 

Bachelor of 
Science in Data 
Analytics 

Science and 
Mathematics Program 
Online 

Online Not reported 

Program 
Structure 

Modality 

EAB research 

indicates a data 
science program 
could be delivered 
in-person or online.  
Five of six profiled 
institutions do not 

report program 
modality. Southern 
New Hampshire 
University offers a 
bachelor’s-level data 

analytics program 

fully online. 

 

EAB research 
indicates “data 
science” may be 
perceived as a more 
technically 
sophisticated branch 
of “data analytics.” 

https://www.bellevuecollege.edu/programs/degrees/bachelor/da/
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Preface 

 

The National Academies of Sciences, Engineering, and Medicine established the Committee on 
Envisioning the Data Science Discipline: The Undergraduate Perspective to set forth a vision for the 
emerging discipline of data science at the undergraduate level (see Box P.1 for the committee’s statement 
of task).  
 

BOX P.1 
Statement of Task 

 
A National Academies of Sciences, Engineering, and Medicine study will set forth a vision for 

the emerging discipline of data science at the undergraduate level. It will emphasize core underlying 
principles, intellectual content, and pedagogical issues specific to data science, including core concepts 
that distinguish it from neighboring disciplines. It will not consider the practicalities of creating 
materials, courses, or programs. It will develop this vision considering applications of and careers in 
data science. It will focus on the undergraduate level, addressing related issues at the middle and high 
school level as well as community colleges as appropriate, and will draw on experiences in creating 
master’s-level programs. It will also consider opportunities created by the emergence of a new science, 
technology, engineering, and mathematics (STEM) field to engage underrepresented student 
populations and consider ways to reduce the “leakage” seen in existing STEM pathways. Information 
gathering will center around two workshops, the first likely focused on principles and intellectual 
content, and the second likely focused on pedagogy and implications for middle and high schools and 
community colleges. To get material on the record quickly and spark community feedback, a 
rapporteur-authored workshop summary report will be issued following the first workshop. A final 
report will be issued following both workshops and committee deliberations setting forth a vision for 
undergraduate education in data science. 

 
 

This study was sponsored by the National Science Foundation. The Committee on Envisioning 
the Data Science Discipline: The Undergraduate Perspective (see Appendix A for biographical sketches 
of the committee members) conducted a number of information-gathering activities and engaged a broad 
community in its conversations to address the statement of task shown in Box P.1 (see Appendix B for a 
list of the presentations given during these meetings and Appendix C for a list of those who contributed). 
In December 2016, the committee met to discuss possible future directions based on progress with current 
data science programs; societal implications of the evolving field of data science; approaches to expand 
diversity and inclusion in data science among students, staff, and topic areas; and perspectives on 
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envisioning the future of data science for undergraduates. In April 2017, the committee organized a 
webinar to collect further input from the public on topics of importance for this study.  

In May 2017, the committee convened a workshop in which participants discussed educational 
models to build relevant foundational, translational, and professional skills for data scientists in various 
roles; the use of high-impact educational practices in the delivery of data science education; and strategies 
for broad participation in data science education that rely on formal modes of evaluation and assessment. 
Participants focused on the ways in which students, institutions, and programs could change in the 
coming decade, as well as how these changes will affect future plans for data science education.  

The committee also held nine webinars throughout Fall 2017 as another means to engage the 
public in conversations about various aspects of data science education, which addressed the following 
topics: 

 
1. Building data acumen; 
2. Incorporating real-world applications; 
3. Training faculty and developing curriculum; 
4. Enhancing communication and teamwork skills; 
5. Fostering interdepartmental collaboration and institutional organization; 
6. Considering ethics; 
7. Assessing and evaluating data science programs;  
8. Emphasizing diversity, inclusion, and increased participation; and 
9. Exploring 2-year colleges and institutional partnerships. 

 
Although these nine webinars focused specifically on applications to data science programs, many of the 
discussions highlighted best practices relevant for all types of academic programming. The committee 
met for a final session in December 2017 to prepare for the writing of this report. During this session, the 
committee synthesized discussions from the webinar series and results from activities under way in the 
data science community. This final report, which was preceded by a September 2017 interim report, 
explores key questions about the future of the field of data science.
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Summary 

 
 

Data science is emerging as a field that is revolutionizing science and industries alike. Work 
across nearly all domains is becoming more data driven, affecting both the jobs that are available and the 
skills that are required. As more data and ways of analyzing them become available, more aspects of the 
economy, society, and daily life will become dependent on data. As a result, the National Academies of 
Sciences, Engineering, and Medicine was asked to set forth a vision for the emerging discipline of data 
science at the undergraduate level. To that end, the committee considered core underlying principles, 
intellectual content, and pedagogical issues specific to data science, including the essential concepts that 
distinguish it from neighboring disciplines. All of this was anchored in exploration related to applications 
of and careers in data science. 

Today, the term “data scientist” typically describes a knowledge worker who is principally 
occupied with analyzing complex and massive data resources. However, data science spans a broader 
array of activities that involve applying principles for data collection, storage, integration, analysis, 
inference, communication, and ethics. In future decades, all undergraduates will profit from a 
fundamental awareness of and competence in data science.  

 
Recommendation 2.3: To prepare their graduates for this new data-driven era, academic 
institutions should encourage the development of a basic understanding of data science in 
all undergraduates. 
 
The continued transformation of work requires both a larger population with a basic 

understanding of data science and a substantial cadre of talented graduates with highly developed data 
science skills and knowledge, acquired through substantial coursework and practice.  

 
Recommendation 2.1: Academic institutions should embrace data science as a vital new 
field that requires specifically tailored instruction delivered through majors and minors in 
data science as well as the development of a cadre of faculty equipped to teach in this new 
field.  
 

The new majors and minors will initially combine ingredients from existing courses, in areas such as 
computer science, statistics, business analytics, information technology, optimization, applied 
mathematics, and numerical computing. Over time, as features of the new data-driven era take shape, 
academic programs will be compelled to develop new skill clusters, and a body of distinctive courses and 
instructional materials will emerge. 
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Recommendation 4.1: As data science programs develop, they should focus on attracting 
students with varied backgrounds and degrees of preparation and preparing them for 
success in a variety of careers.  
 

Graduates of these programs will work in virtually every job sector and will serve in a number of roles, 
including operating the systems on which analyses are run, preparing data for analysis, defining and 
coordinating the analysis, visualizing information, and supporting data-driven decision making to uncover 
the stories buried in the data. Others who use data science skills will be journalists, administrators, artists, 
lawyers, teachers, and other workers who need some ability to understand and use data. This need to 
prepare diverse students for various careers further increases the educational challenge.  

A wide variety of instructional programs will be needed to prepare students for the data-enriched 
world of the coming years.  

 
Recommendation 2.2: Academic institutions should provide and evolve a range of 
educational pathways to prepare students for an array of data science roles in the 
workplace.  
 

These include introductory courses, full degrees at both associate and bachelor levels, and a range of 
minors and certificates. The forms of these programs and their scope will vary depending on the culture of 
a given institution and the aims of its students. 

Regardless of the type of program, certain elements need to be covered, though perhaps to 
varying degrees and with varying emphases. A key goal is to give all students the ability to make good 
judgments, use tools responsibly and effectively, and ultimately make good decisions using data. The 
committee defines this collection of abilities as “data acumen.” To that end, students will need exposure 
to material from multiple disciplines—notably, mathematical, statistical, and computational 
foundations—and they will need training in data acquisition, modeling, management and curation, data 
visualization, workflow and reproducibility, communication and teamwork, domain-specific 
considerations, and ethical problem solving. 

The committee underscores the centrality of studying the many ethical considerations that arise as 
workers engage in data science. These considerations include deciding what data to collect, obtaining 
permissions to use data, crediting the sources of data properly, validating the data’s accuracy, taking steps 
to minimize bias, safeguarding the privacy of individuals referenced in the data, and using the data 
correctly and without alteration. It is important that students learn to recognize ethical issues and to apply 
a high ethical standard.1  

 
Recommendation 2.4: Ethics is a topic that, given the nature of data science, students 
should learn and practice throughout their education. Academic institutions should ensure 
that ethics is woven into the data science curriculum from the beginning and throughout.  
 
Recommendation 2.5: The data science community should adopt a code of ethics; such a 
code should be affirmed by members of professional societies, included in professional 
development programs and curricula, and conveyed through educational programs. The 
code should be reevaluated often in light of new developments. 
 

                                                      
1 For information about community efforts toward more transparent data-driven decision making for social 

good, see http://datafordemocracy.org, accessed March 12, 2018. 
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Academic institutions are stepping up to these educational challenges with a variety of programs 
and educational pathways. Several 4-year undergraduate institutions offer data science majors and/or 
minors—serving not only those students pursuing data science as a career but also those students who 
want to acquire data skills while majoring in another field. Two-year institutions are starting to introduce 
associate degrees and certificates in data science to prepare students to transfer to 4-year programs or to 
give them skills to compete in the workforce. Summer programs enable undergraduate students to build 
up data science skills rapidly. Boot camps and intensive training programs that aim to refresh or retool 
postgraduate students with the skills required of the growing data science workforce are now appearing. 
Massive open online courses in data science are proliferating and serve as stand-alone points of entry for 
all kinds of students (and flexible opportunities for professional development for instructors). 

 These pioneering examples of programs show what is possible, but there are significant 
challenges to developing data science programs more broadly and pervasively. The popularity of data 
science courses and programs will affect the entire academic institution by influencing enrollment, 
budgets, classroom allocation, computing resources, and scheduling. Institutions may need to consider 
how to create incentives for faculty in multiple departments and fields to collaborate to develop and 
deliver curricula that best meets students’ needs. Today, there is a shortage of faculty in this rapidly 
evolving area. Enlisting and training existing faculty will be essential in the short term, and developing 
new faculty will be important in the long term. These challenges, among others, will need to be addressed 
to ensure the success of undergraduate data science students. 

 
Recommendation 5.1: Because these are early days for undergraduate data science 
education, academic institutions should be prepared to evolve programs over time. They 
should create and maintain the flexibility and incentives to facilitate the sharing of courses, 
materials, and faculty among departments and programs.  
 

The evolution of data science programs will be affected by a broad range of factors, including their initial 
home and structure, the needs and interests of students, and institutional culture. Although new programs 
could be launched by combining existing courses and materials, over time new classes and materials will 
need to be developed. Institutions will need to think through the pathways students are taking into data 
science and how to create bridges and remove barriers. Academic and career advising will be vital parts 
of data science programs; the advising programs will themselves need to evolve as the field and the 
market for graduates mature. 

Data science itself provides the tools to continuously evaluate and improve data science 
education. Evaluation should include assessment of student learning and assessment of how well a 
program is meeting the needs of the market it aims to serve. Evaluation can be used to shape a program at 
a given institution, showing what is working and where improvement is needed. It can also be used 
comparatively to detect approaches, classes, or curricula that may be of value to other campuses or 
contexts.  

 
Recommendation 5.3: Academic institutions should ensure that programs are continuously 
evaluated and should work together to develop professional approaches to evaluation. This 
should include developing and sharing measurement and evaluation frameworks, data sets, 
and a culture of evolution guided by high-quality evaluation. Efforts should be made to 
establish relationships with sector-specific professional societies to help align education 
evaluation with market impacts. 
 

Much of the necessary data for evaluation could come from institutions’ administrative records. These 
records, used in conjunction with other data sources such as economic information and survey data, could 
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enable effective transformation and generalization of programs and might even inform a cohesive national 
approach to undergraduate data science education.  

In many fields, professional societies play a role in creating and nurturing community, in 
facilitating the sharing of resources and results, and in convening groups to set standards or determine 
best practices. Such capabilities are valuable to data science as well. However, it may be difficult for a 
single existing society to represent all the interests of the data science community. A structured 
collaboration of existing professional societies might work better, with potential development of sub-
societies devoted to data science elements in any of many preexisting societies.  

 
Recommendation 5.4: Existing professional societies should coordinate to enable regular 
convening sessions on data science among their members. Peer review and discussion are 
essential to share ideas, best practices, and data.  
 

Conferences, workshops, training sessions, and other networking opportunities would benefit the joint 
communities. Other opportunities for the collaborating societies would be collecting materials; convening 
discussions around critical topics such as curriculum, evaluation, and ensuring broad participation; and 
potentially creating publication venues for the broad community. As data science continues to evolve, it is 
essential that academic institutions and other stakeholders take steps to prepare students for a data-
enabled world. The time to act is now.  
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