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ODU has a history of educating future data scientists. As part of Old Dominion University's 

strategic plan (2014-2019), the university committed to an investment in data science. The 

College of Sciences, Engineering and Business all built capability in data analytics and data-

intensive research and developed several data science educational programs.  
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institution that serves its students and enriches the Commonwealth of Virginia, the nation and the 

world through rigorous academic programs, strategic partnerships, and active civic engagement.”  

 

The proposed PhD in Data Science aligns with this mission by (1) providing a rigorous academic 

program that trains individuals in the field of data science, (2) enhances research on data science 



 

 

attended. 

¶ Two letters of recommendation from individuals familiar with the applicant’s 

professional and/or academic background 

¶ A current resume 

¶ A statement of purpose 

¶ GRE scores (there is no cutoff for considering the application; Waivers may be 

requested) 

¶ Applicants must have a minimum cumulative GPA of 3.0 (scale is 4.00 = "A") in the last 

60 hours of their first bachelor's degree program, or applicants must have a minimum 

cumulative GPA of 3.25 (scale is 4.00 = "A") in an applicable master's degree program. 

¶ Current scores on the Test of English as a Foreign Language (TOEFL) with a minimum 

of 230 on the computer based TOEFL or 80 on the TOEFL iBT, if the applicant’s native 

language is not English. 

 

Applicants for admission to graduate study must have an earned degree in data science or a 

related field, i.e., computer science, electrical and/or computer engineering, mathematics, 

statistics, information system and technology, from an accredited institution or an equivalent 

degree from a foreign institution. Students with other degrees will need to provide competency in 

topics related to basic statistics and computer science such as: differentiation and integration, 

vectors and matrices, determinants and matrix inverse, elementary statistics and probability, 

basic programming, software development and testing, and C++/java concepts. 

 

Both B.A and B.S. degrees are acceptable for this interdisciplinary major. For degrees in non



 

 

The third target group includes current data science instructors and practitioners who have a 

master’s degree but no doctoral degree and are teaching at community colleges across the 

Commonwealth and nation.  This group also includes those in the military and individuals 

working for federal, state, or local government, for government contractors, for hospital and 

educational institutions, among others, who wish to gain advanced expertise in data science and 

analytics. Other doctoral programs at ODU have successfully provided doctoral training to this 

segment of the higher education community by offering online degree programs in their 

disciplinary areas. 

 

Curriculum 

 

The Doctor of Philosophy in Data Science is a 78-credit hour degree program. A dissertation is 

required. 



 

 

CS 624 Data Analytics and Big Data  (3 credits) 

CS 625 Data Visualization (3 credits) 

STAT 603 Statistical/Probability Models for Data Science and Analytics (3 credits) 

DASC 690 Capstone Project/Thesis (3 credits) 

DASC 800 Interdisciplinary Studies Proseminar* (3 credits) 

PHIL 703/803  Moral Reasoning for Emerging Technologies* (3 credits) 

DASC/CS 720/820 Advanced Data Science and Analytics* (3 credits) 

DASC 





 

 

BDA 821 High-



 

 

responsible for coordinating the administration of the written and oral candidacy examinations 

and will appoint a committee to administer the exams. The examination committee will be made 

up of at least three (3) faculty members, all of whom must be graduate certified and two of 

whom must be affiliated with the School of Data Science. The procedure for candidacy exams 

will follow guidelines in the Old Dominion University Graduate Catalog.  

 

After successful completion of the written examination, an oral examination, which must be 

taken prior to the end of the next semester, is given addressing topics discussed in the written 

examination and possible additional materials. All students must pass both the written and oral 

candidacy examinations. Any student not passing an examination will be allowed to take it a  

second time. If a student does not pass an exam on the second attempt, that student will be 

suspended from the program.  

 

Dissertation Research 

Once the written and oral candidacy examinations have been passed, a dissertation committee 

will be formed to supervise dissertation research. This committee will be formed by the student,  

in consultation with his or her advisor and approved by the GPD. After approval of the  

dissertation proposal, the chair of the dissertation committee shall recommend the student’s 

admission to candidacy to the GPD and the Dean. Each student will complete at least 15 credit 

hours of dissertation research (DASC 



 

 

 

Continuation within the program is contingent upon maintaining a 3.0 average in all academic 

coursework. When individual student performance demonstrates a lack of success, faculty will 

explore ways to encourage success. These include:  

 

¶ Individualized advising and mentoring to help the student pass course(s).  

¶ Connecting students to other PhD students who are willing to provide peer mentoring.  

¶ Assigning additional faculty mentors. 

¶ 



 

 

Program Administration 

 

This proposed program will be administered by the School of Data Science. The School of Data 

Science was established to combine distinct threads of programmatic and facility resources to 

create a strong education and research program focusing on data science. The School represents 

an interdisciplinary effort related to faculty, degree programs, certificates, and research 

initiatives from five colleges, eight academic departments, the Office of Research, Information 



 

 

 

Student Learning 

Objectives 

Courses that Develop 

Competency 

Course Number and 

Title 

Courses and Activities that 

Demonstrate Mastery 

Course Number and Title 

1. Ethics 

Analyze ethical and 

social issues in the area 

of data science and 

communication the 

underlying implications 



 

 

5. Instruction and 

Research 

Apply interdisciplinary 

expertise through 

course instruction and 

scholarly research;  

DASC 800 

Interdisciplinary Studies 

Proseminar  

 

 

DASC 768/868 Data 

Science Applications in 

the Professions 

DASC 800 

Measure: Presentation 

Target: Students will score an average of 



 

 

4. Effectively communicate with various audiences about data science research findings. 

5. Provide technical leadership in data science settings. 



 

 

¶ The program will graduate a minimum of eight students annually by the completion of the 

program’s target year. 

¶ 80% of the students who begin the program will successfully complete the program within 

five years of matriculation. 

¶ 80% of graduates will be employed in data science positions using knowledge acquired in 

their graduate studies within six months of completion. 

¶ 80% of students will be satisfied with the program as determined by the university’s 

Graduate Student Satisfaction Survey. 

¶ 80% of alumni will be satisfied with the program as determined by the university’s 

Graduate Alumni Survey, administered within one year of completion; 

 

After the first year and subsequent years, periodic evaluations of the success of the program in 

meeting these benchmarks will be undertaken.  If program benchmarks are not achieved, the 

graduate program director and the program faculty will examine 



 

 

skills in computer science, information technology, and data science that will allow them to 

conduct data science research across multiple application areas.  

 

Compromising Existing Programs 

 

The proposed PhD in Data Science will not impact existing degree programs at Old Dominion 

University. The proposed degree program has a different scope from other degree programs and 

will attract students specifically interested learning interdisciplinary concepts in data science. 

The degree program will not affect the resources of other degree programs in the School of Data 

Science or the university. No degree programs will be negatively impacted or close as the result 

of the initiation and operation of the proposed degree program. 

 

 

Justification for the Proposed Program 

 

                                                       Response to Current Needs  

(Specific Demand) 

 

The magnitude of data being generated and stored every day is overwhelming. Data science 

makes it possible to uncover important information that would otherwise remain hidden.4 The 

term “data scientist” is a relatively recent invention, coined by D. J. Patil and Jeff Hammerbacher 

in 2008 to describe a high-level professional who makes discoveries from copious amounts of 

messy data, using and building data products along the way.5 “Not only has the field seen a 

boom as big as any other in the past decade as data-driven decision-making became the norm 

across every industry, but it is only expected to get bigger in the years to come.6 In 2020, the 

number of jobs posted by tech companies for analysis skills — including machine learning, data 

science, data engineering, and visualization — surpassed traditional skills such as engineering 

for the second time in the last four years..
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data science talent, many universities continue to launch new data science degree programs. At 

the graduate level, nearly 200 analytics and data science master’s programs have sprung up over 

the past decade; those students anticipate earnings similar to graduates of related master’s 

program in computational science and engineering.” 10 However, even as universities launch 

undergraduate and masters’ programs to bridge the supply-demand gap, there is still an unmet 

need for specialized data experts within the rapidly expanding field. Companies are now seeking 

people with specialized skill sets for their data science units, including  advanced computing 

skills in graduates, along with mathematics and analytical modeling.11  

 

A committee of data scientists was commissioned by the National Academy of Sciences, 

Engineering, and Medicine to review the state of data science education. One of the 

recommendations of the committee in the 2018 report was: “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.”12 As the demand for data scientists grows, there is growing 

concern that the supply of data scientist’s is lagging dangerously behind demand.13 The 

Networking and Information Technology Research and Development program (NITRD), for 

example, argues that we must “improve the national landscape for Big Data education and 

training to fulfill increasing demand for both deep analytical talent and analytical capacity for the 

broader workforce.”14 

 

Compounding this pipeline problem are the heightened education requirements for some roles, 

especially Data Scientists and Advanced Analysts. Over 79% of data scientists that list their 

education have earned a graduate degree, and 38% have earned a PhD.





 



 

 

Additionally, many of the large and crosscutting programs applicable to data science, such as 

NSF INCLUDES, have limits on proposals per institution and require the central coordination 

and planning that the interdisciplinary School of Data Science can provide. These types of grants 

provide opportunities for graduate research assistantships and allow PhD students to grow their 

curricula vitae – 

https://doi.org/10.51593/20190049


 

 

based master’s and doctoral degrees in science, technology, engineering, and mathematics 

(STEM) or in STEM education at accredited US institutions. Data Science is one of the STEM 

eligible fields.33  

 

Additionally, the Department of Defense Scholarship to Service Program includes Science, 

Mathematics, and Research for Transformation (SMART).The SMART Program is a combined 

educational and workforce development opportunity for STEM students. SMART offers 

scholarships for undergraduate, master's, and doctoral students pursuing a STEM degree. 

Scholarship recipients receive full tuition, annual stipends, internships, and guaranteed 

employment with the Department of Defense after graduation. The SMART Scholarship builds 

future leaders in 24 STEM disciplines and is the largest education and workforce development 

initiative under the Department of Defense STEM Program.34  

 

Additionally, PhD graduates in data science are qualified to enter the big data industry at a high 

level from the outset, often eligible for advanced positions within companies, holding greater 

responsibilities, keeping more direct communication with leadership, and having more influence 

on important data-driven decisions.35 The more advanced a degree one has, the more in-demand 

they will be for employers, especially for positions at the highest levels of data management and 

consulting. Since a PhD asserts the highest level of training and education, those who hold them 

are in the very highest demand for top data science jobs.36 

 

 

 

Labor Market Information: Bureau of Labor Statistics, 2022 -2032 (10-Yr) 

Occupation Base Year 

Employment 

Projected 

Employment 

Total % Change 

and #s  

Typical Entry 

Level Education  

Data Scientists37 168,900 228,200 35% (59,400) BS 

Computer and 

Information Research 

Scientists38  

36,500 44,800 23% (8,300) MS 

 

 

Virginia Focus 

 
33 US National Science Foundation (July 2023) NSF 23-





 





 

 

SUMMARY OF PROJECTED ENROLLMENTS IN PROPOSED PROGRAM 

 



 









 

 

Advanced 



 

 

CYSE 868 Data Science Applications in the Professions 3 Core 

Restricted Elective 



 

 

Spring I   



 

 

Advanced Elective (1/5) 3 Elective 

     TOTAL 6 credits 

Fall II   

DASC 871 Fundamental of Interpretable Machine Learning 3 Elective 

Advanced Elective (2/5) 3 Elective 

     TOTAL 6 credits 



 

 

APPENDIX B 

COURSE DESCRIPTIONS 

 

Core Courses 

 

DASC 620  Introduction to Data Science and Analytics  (3 Credit Hours)   

This course will explore data science as a 

https://catalog.odu.edu/search/?P=CS%20620
https://catalog.odu.edu/search/?P=DASC%20620
https://catalog.odu.edu/search/?P=STAT%20330


 

 

The culminating course in the proposed MS in Data Science and Analytics degree program will 

bring students together with faculty and external partners. In consultation with a faculty advisor 

and a business or industry or government representative, students will be required to develop a 

project that aims to solve a data science/analytics problem in a real-world business, industry, or 

government setting. Faculty and business/industry/government representatives will serve as 

external mentors for the students during this experience. Note that an external mentor is not 

mandatory but encouraged. 

Pre- or corequisite: DASC 620/CS 620, CS 624, CS 625 

https://catalog.odu.edu/search/?P=DASC%20620
https://catalog.odu.edu/search/?P=CS%20620
https://catalog.odu.edu/search/?P=CS%20624
https://catalog.odu.edu/search/?P=CS%20625
https://catalog.odu.edu/search/?P=STAT%20603
https://catalog.odu.edu/search/?P=STAT%20604
https://catalog.odu.edu/search/?P=BNAL%20306


 

 

include data visualization and exploration, cluster analysis, and developing and calibrating 

predictive models for big data. Applications of multivariate, logistic, and probit regression to 

business analytics are discussed. Software packages such as SAS/JMP/SPSS may be used. 

Prerequisites:

https://catalog.odu.edu/search/?P=BNAL%20306
https://catalog.odu.edu/search/?P=BNAL%20606
https://catalog.odu.edu/search/?P=MATH%20316
https://catalog.odu.edu/search/?P=CS%20150
https://catalog.odu.edu/search/?P=CS%20462
https://catalog.odu.edu/search/?P=CS%20562
https://catalog.odu.edu/search/?P=CS%20465
https://catalog.odu.edu/search/?P=CS%20565


 

 

This course introduces the concepts and technologies of machine learning with a focus on 

applications related to cybersecurity. The objectives are to learn fundamental knowledge and 

practical experience and identify the use case of machine learning techniques in cybersecurity. 

The course will discuss traditional and advanced machine learning techniques, e.g., neural 

network, deep convolutional neural network, generative adversarial network, and transfer 

learning algorithms. Students will engage in oral and written communication by reporting and 

presenting the materials of the course project. 

 

CYSE 635  AI Security and Privacy  (3 Credit Hours)   

This course focuses on Machine Learning (ML) security and privacy. Students will understand 

and explore the vulnerabilities of the ML models, learn how to develop and deploy defenses to 

mitigate possible attacks, and gain hands-on experience to protect private data during model 

training and testing. 

 

ECE 651  Statistical Analysis and Simulation  (3 Credit Hours)   

An introduction to probabilistic and statistical techniques for analysis of signals and systems. 

This includes a review of probability spaces, random variables, and random processes. Analysis 

and simulation of systems with random parameters and stochastic 

https://catalog.odu.edu/search/?P=MATH%20312
https://catalog.odu.edu/search/?P=GEOG%20502


 

 

The study of a series of advanced topics in the field of geographic information systems/science. 

Focus is placed on the development of projects/models and a survey of several advanced 

techniques. Students will work on a computer based GIS to implement topics from lectures. 

Prerequisites: GEOG 502   

 

GEOG 562  Advanced Spatial Analysis  (3 Credit Hours)   

This course introduces the essential theoretical concepts and analytical tools for analyzing spatial 

process, spatial autocorrelation, spatial patterns, techniques for spatial interpolation, network 

connectivity, big data, and landscape patterns. The course culminates with students carrying out 

their own spatial analysis projects. This course assumes that students understand the basic 

concepts in GIS with some experience in software operation of ArcGIS. 

Prerequisites: GEOG 402 or GEOG 502, or permission of the instructor   

 

 

GEOG 590  Applied Cartography/GIS  (1-3 Credit Hours)   

Practical experience in applying the principles of cartography and geographical information 

systems to the design and construction of maps and other graphics. 

 

GEOG 519  Spatial Analysis of Coastal Environments  (3 Credit Hours)   

The course integrates remotely sensed and field techniques for scientific investigation and 

practical management of coastal environmental systems. Spatial modeling of coastal processes 

and management tools using Geographic Information System (GIS). 

Prerequisites: GEOG 300, GEOG 402 or GEOG 502, or permission of instructor   

 

GEOG 520  Marine Geography  (3 Credit Hours)   

An analysis of the environmental geography and resources of the ocean, with particular emphasis 

on geospatial analysis of the seafloor, hydrography, climate change, fisheries, ocean pollution, 

maritime activity spaces and management. 

 

GEOG 563  GIS Programming  (3 Credit Hours)   

This course develops students’ GIS programming skills. Focus is placed on Python programming 

in ArcGIS and JavaScript in Web GIS development. 

Prerequisites: GEOG 402 or GEOG 600   

 

GEOG 573  Geographic Information Systems for Emergency Management  (3 Credit 

Hours)   

Students will demonstrate advanced skills and techniques using spatial data to prevent, mitigate, 

respond to, and recover from intentional, natural, and accidental homeland security threats and 

emergencies. This course demonstrates the importance of rapidly disseminating spatial 

information towards the prevention and response of various organizations to homeland security 

events. This course will provide students with the tools and experience required to collect, 

prepare and manage spatial data and enable students to be prepared to map and analyze the data 

to quickly and effectively create a coordinated response to real homeland security events. 

Prerequisites: GEOG 100S, GEOG 101S, GEOG 102T, or permission of the instructor   

 

GEOG 600  Geospatial Data Analysis  (3 Credit Hours)   

https://catalog.odu.edu/search/?P=GEOG%20502
https://catalog.odu.edu/search/?P=GEOG%20402
https://catalog.odu.edu/search/?P=GEOG%20502
https://catalog.odu.edu/search/?P=GEOG%20300
https://catalog.odu.edu/search/?P=GEOG%20402
https://catalog.odu.edu/search/?P=GEOG%20502
https://catalog.odu.edu/search/?P=GEOG%20402
https://catalog.odu.edu/search/?P=GEOG%20600
https://catalog.odu.edu/search/?P=GEOG%20100S
https://catalog.odu.edu/search/?P=GEOG%20101S
https://catalog.odu.edu/search/?P=GEOG%20102T


 

 

Course focuses on the fundamentals of geospatial data science. Students learn the key data 

models, structures, sources, and application of spatial analysis using GIS software, R, 

programming, and Earth observations. 

 

GEOG 601  Spatial Statistics and Modeling  (3 Credit Hours)   

This course covers the foundations of spatial statistics and modeling. Emphasis is placed on 

point, linear and areal patterns, geostatistics, and model development for a variety of problems 

using multiple software packages. 

 

IT 650  Database Management Systems  (3 Credit Hours)   

Introduction to database management systems. The topics addressed include system architecture, 

data models, database analysis, design and implementation, query processing, business 

transaction processing, and database security. 

Prerequisites: IT 620 or equivalent; or permission of the department   

 

IT 651  Business Intelligence  (3 Credit Hours)   

Introduction to business intelligence and its three components: data warehouse, data mining, and 

OLAP. Examines traditional techniques as well as emerging technologies. 

Prerequisites: IT 650, or admission to a graduate 

https://catalog.odu.edu/search/?P=IT%20650
https://catalog.odu.edu/search/?P=IT%20650
https://catalog.odu.edu/search/?P=STAT%20603


https://catalog.odu.edu/search/?P=STAT%20727
https://catalog.odu.edu/search/?P=STAT%20728
https://catalog.odu.edu/search/?P=MATH%20616
https://catalog.odu.edu/search/?P=MATH%20618
https://catalog.odu.edu/search/?P=STAT%20725
https://catalog.odu.edu/search/?P=STAT%20825
https://catalog.odu.edu/search/?P=MATH%20518
https://catalog.odu.edu/search/?P=MATH%20616
https://catalog.odu.edu/search/?P=BNAL%20606
https://catalog.odu.edu/search/?P=STAT%20330
https://catalog.odu.edu/search/?P=MSIM%20601
https://catalog.odu.edu/search/?P=BNAL%20476
https://catalog.odu.edu/search/?P=BNAL%20576
https://catalog.odu.edu/search/?P=BNAL%20722
https://catalog.odu.edu/search/?P=BNAL%20722
https://catalog.odu.edu/search/?P=BNAL%20822
https://catalog.odu.edu/search/?P=CS%20580


https://catalog.odu.edu/search/?P=ENMA%20646
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MATH 820  Advanced Applied Functional Analysis  (3 Credit Hours)   

In the first half of this course, several concepts in the classical functional analysis are studied. 

Topics include Banach Spaces, the dual spaces, the Baire category theorem, the adjoint operator, 

weak convergence, spectral theory and compact operators. In the second half, at the instructor's 

https://catalog.odu.edu/search/?P=MATH%20617
https://catalog.odu.edu/search/?P=MATH%20618
https://catalog.odu.edu/search/?P=STAT%20626
https://catalog.odu.edu/search/?P=STAT%20537
https://catalog.odu.edu/search/?P=STAT%20725
https://catalog.odu.edu/search/?P=STAT%20825




 

 

 

APPENDIX D  

Job Announcements 
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