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Description of Proposed Program 
 

Program Background 
 
Old Dominion University (ODU) in Norfolk, Virginia seeks approval for Bachelor of Science 
(BS) degree in Data Science. The proposed program will reside in ODU’s new School of Data 
Science. The target date of the proposed program's initiation is Fall 2023.  
 
The purpose of the BS in Data Science program is to provide students foundational knowledge in 
the core competency areas of data science. The proposed program will provide skills in computer 
science, mathematics and statistics, and data analytics. Students will learn to use data for 
identifying trends and patterns, solving problems, communicating results, and recommending 
solutions. Additionally, it will provide opportunities for students to practice these skills across 
application areas from different domains. The program will provide project-based learning and 
students will discover how to use data to solve real-world problems. Graduates will be 
knowledgeable and skilled at developing statistical models to detect trends and lead teams in 
organizing, managing, and modeling data. The program will prepare graduates to work in public 
or private settings that require data-driven solutions to gain insights, make decisions, and 
communicate solutions. 
 
The proposed BS in Data Science will offer three concentrations initially. The concentrations 
will prepare students to focus on different aspects of data science and gain deeper knowledge in 
these sub-areas. Students who choose the artificial intelligence and machine learning 
concentration will take courses that address topics such as object-oriented programming, 
algorithms and data structures, and information retrieval. Students will learn computational data 
analysis and natural language processing. Graduates who choose this concentration will be 
prepared to enter rapidly emerging science and statistical fields. Students who choose the 
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�x Optional Items: Activity Resume, Letter(s) of Recommendation and/or Personal 
Statement 

 
Applications will be evaluated for both fall and spring admission. Students must have a 3.3 or 
higher GPA to get the minimal merit scholarship. For students who chose to test, the average 
SAT is 1000-1210 (reading and math only) and average ACT is 19-26.  
 

Curriculum 
 
The proposed BS in Data Science will require 120 credit hours to complete the degree. Along 
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Human Creativity (3 cr) 
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Course Prerequisites  

CS 252. Introduction to Unix for Programmers (1 cr) 
CS 361. Data Structures and Algorithms (3 cr) 

 
Concentration Courses 
Pick One:  

BDA 411 Introduction to Machine Learning (3 cr) 
CS 422/522. Introduction to Machine Learning (3 cr) 

Pick One: 
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Geographic Information Systems Concentration 
The Geospatial Information Systems (GIS) concentration enables students to develop advanced 
skills and expertise in geospatial science and technology. Graduates in this concentration will be 
able to: 

�x Use GIS as a tool for manipulating spatial information 
�x Design spatial database structures for analytical operations 
�x Apply methods, standards, and policies for use of GIS on the Internet 

 
 

Relation to Existing Old Dominion University Degree Programs 
 
Current academic programs at Old Dominion University in data science and related fields are 
spread across numerous departments, several colleges, and the recently created School of 
Cybersecurity. This causes some fields of study to be difficult to locate under their present titles. 
This proposal advocates for the creation of an undergraduate bachelor’s degree in data science 
that draws from applicable coursework across university programs but provides a single home 
for undergraduate data science students. It provides a consistent curriculum for data science 
students.  
 
The Department of Information Technology & Decision Sciences in the Strome College of 
Business offers the Business Analytics and Intelligence major that develop skills in the use of the 
computer as a decision-making tool. The BS in Data Science degree leverages some of this 
coursework in the Visualization concentration. The proposed program does not overlap with the 
BSBA in Information Technology degree, also offered by this department.  The Batten College 
of Engineering and Technology offers a Data Analytics Engineering concentration for the BS 
ECE and BS COME degrees. Some of these courses are optional courses in the Visualization 
concentration.  Finally, the Department of Computer Science within the College of Sciences 
allows students to choose electives from a range of data science topics; these courses will be 
used to form the Artificial Intelligence & Machine Learning concentration. The Department of 
Mathematics and Statistics offers a BS Mathematics with a Big Data Analytics major. This is a 
math-intensive major and there is no coursework from this curriculum used in the proposed 
program.  
 
The proposed BS in Data Science 
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programs will close as a result of the initiation and operation of the proposed degree program. 
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Aeronautics are in Hampton, Virginia, and Jefferson Laboratory is located nearby in Newport 
News. Norfolk, where Old Dominion University is located, is home to major command centers 
from every branch of the military, including the largest naval base in the world, Norfolk Naval 
Station. The Norfolk/Virginia Beach area includes health care providers Sentara Medical Group 
and Eastern Virginia Medical School (EVMS). The Port of Virginia—which includes Newport 
News Marine Terminal, Norfolk International Terminals, Portsmouth Marine Terminal and 
Virginia International Gateway in Portsmouth, Virginia— is the only U.S. East Coast port with 
Congressional authorization of 55-ft depth channels and currently stands as the third largest 
container port on the East Coast. Moreover, Amazon, with its existing workforce of more than 
10,000 full-time employees in the state of Virginia, is building two operations facilities in 
Hampton Roads, creating 1,500 additional jobs. Furthermore, Norfolk and Virginia Beach host 
several financial and insurance data centers.
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related tasks in a variety of industries and positions.24F

25 
 
Graduates of the proposed BS in Data Science program will be qualified to work in a variety of 
industries including private and public businesses, health organizations, and government 
agencies. The knowledge and skills learned through the curriculum will be applicable to meet 
organizations' needs for professionals who can develop statistical models, perform analytics on 
complex data and use data science and analytics to solve problems and create new strategies for 
success. The BS in Data Science provides students broad exposure to concepts, methods, and 
tools that data science professionals should be familiar with prior to entering the workforce: 
computer science, statistics, and data visualization.25F

26 ODU’s program is “proactively responding 
to the rising demand for analytics skills with programs that prepare students for the analytics-
related roles of today and tomorrow.”26F

27   
 

Employment Demand 
 
Graduates of the proposed BS in Data Science degree program will be qualified to work as data-
focused professionals, such as data scientists and data analysts, along with a wide variety of 
related fields. Graduates will be prepared to work in a variety of domains, such as finance, health 
care, logistics, defense, among others.  O*Net Online, the Department of Labor website that 
allows users access to occupational information, describes the work of Data Scientists as 
“develop and implement a set of techniques or analytics applications to transform raw data into 
meaningful information using data-oriented programming languages and visualization software.” 

27F

28 They apply tools including data mining, data modeling, natural language processing, and 
machine learning to extract and analyze information from large structured and unstructured 
datasets, which they then visualize, interpret, and report data findings. 
 
The Bureau of Labor Statistics (BLS) and the Virginia Employment Commission (VEC) do not 
have data or a job category for data scientists or data analysts. The closest occupations on which 
there are some data are operations research analysts. The BLS indicates that operations research 
analysts "use advanced mathematical and analytical methods to help organizations solve 
problems and make better decisions." Moreover, operations research analysts "use statistical 
analysis, simulations, predictive modeling, or other methods to analyze information and develop 
practical solutions to business problems ... and, advise managers and other decision makers on 
the effects of various courses of action to take in order to address a problem."28F

29 Graduates of the 
BS in Data Science will possess the same skill set and be able to use mathematical and analytical 
methods to solve problems and make decisions.  
 
The BLS indicates that between from 2020 to 2030, employment of operations research analysts 
is "projected to grow 25 percent, much faster than the average for all occupations." The BLS 

 
25 https://issuu.com/vedpvirginia/docs/vedp_q421_issuu/62 
26 
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notes that " About 10,200 openings for operations research analysts are projected each year, on 
average, over the decade. As technology advances and companies seek efficiency and cost 
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basics of programing, modeling, machine learning, data visualization, database structures, and 
ethics in data science.  
 
Similarities 
The BS in Data Science requires a minimum of 40 credits of identified data science coursework. 
The program consists of 21 credits of core courses including a capstone, and nine credits of 
mathematics. The remaining credits are fulfilled by selecting one of the required tracks  
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Summary of Projected Enrollments in Proposed Program 
 

Year 1 Year 2 Year 3 Year 4 
 

Year 5 
Target Year 

2023 - 2024 2024 - 2025 2025  - 2026 2026 - 2027 2027 - 2028 
HDC 

75 
FTES 

50 
HDCT 

100 
FTES 

70 
HDC 
150 

FTES 
100 

HDCT 
200 

FTES 
140 

GRAD 
50 

HDCT 
220 

FTES 
155 

GRAD 
60 
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The School of Data Science will provide 4 part-time faculty, resulting in 2.0 part-time 
instructional effort in the initiation semester through the target year in 2027-28. 
 
The Department of Computer Science will provide 1 part-time faculty, resulting in 0.50 part-time 
instructional effort in the initiation semester through the target year in 2027-28.  
 
The Department of Mathematics and Statistics will provide 1 part-time faculty, resulting in 0.50 
part-time instructional effort through the target year in 2027-28.  
 
The Department of Philosophy and Religious Studies will provide 1 part-time faculty, resulting 
in 0.50 part-time instructional effort through the target year in 2027-28.  
 
The Department of Electrical and Computer Engineering will provide 1 part-time faculty, 
resulting in 0.50 part-time instructional effort through the target year in 2027-28. 
 
The Department of Political Science and Geography will provide 1 part-time faculty, resulting in 
0.50 part-time instructional effort through the target year in 2027-28. 
 
Adjunct Faculty  
No adjunct faculty are required to launch and sustain the proposed degree program.  
 
Graduate Assistants  
No graduate assistants are required to launch and sustain the proposed degree program.  
 
Classified Positions  
The administrative assistant employed by the School of Data Science will support the proposed 
degree program. The program will require .5 FTE of classified support to launch the program 
and sustain the level of effort will remain constant through the target year. Salary for the 
administrative assistant will be $25,000 in salary and $11,812 in benefits.  
 
Equipment (including computers)  
No new equipment, including computers is necessary to launch and sustain the proposed degree 
program.  
 
Library  
No additional library resources are required to launch and sustain the proposed degree program. 
The University Libraries has resources to include journals, magazines, electronic materials, and 
other publications for data science and analytics. As a member of the Virtual Library of Virginia 
(VIVA), online access to journals is available.  
 
Telecommunications  
No new telecommunications resources are required to launch and sustain the proposed degree 
program.  
 
Space  
No new space is required to launch and sustain the proposed degree program.  



20 
 

 
Targeted Financial Aid  
No targeted financial aid is required to launch and sustain the proposed degree program.  
 
Other Resources (specify) 
No other resources are needed to initiate or sustain the proposed degree program. 
 
Funds to Initiate and Operate the Degree Program 
 
Note: Institutions must use the recommended student-faculty ratio when estimating FTE 
enrollments and required faculty FTEs.  



21 
 

Appendices 
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Appendix A – Sample Plan of Study 
 
Full Time Student 
 
Year Fall 
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Credit Hours – Freshman – Fall Semester – 15  
Credit Hours – Freshman – Spring Semester – 15  
Credit Hours – Sophomore – Fall Semester – 14  
Credit Hours – Sophomore – Spring Semester – 14  
Credit Hours – Junior – Fall Semester – 16  
Credit Hours – Junior – Spring Semester – 16  
Credit Hours – Senior – Fall Semester – 15  
Credit Hours – Senior – Spring Semester – 15  
 
Total Credit Hours 120 
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Appendix B – Course Descriptions 
 
New courses are denoted with an asterisk.  
 
Core Courses 
 
BDA 200T. Elements of Data Science. 3 Credits. 
This course offers a non-technical introduction to the emerging and interdisciplinary area of data 
science. Students will be introduced to the development, fundamental tools, and the impact of 
data science in a wide range of disciplines such as business, the sciences and engineering. 
Fundamental data visualization techniques and basic concepts of machine learning will be 
applied through real-life data science projects. Moreover, students will explore the general 
framework for ethical thinking and practicing data science, the current challenges, the benefits, 
the potential harms and risks posed by developing data science models and technology. 
Prerequisites: MATH 102M or MATH 103M. 
 
CS 150. Problem Solving and Programming I. 4 Credits. 
Laboratory work required. Introduction to computer-based problem solving and programming in 
C++. Topics include problem solving methodologies, program design, algorithm development, 
and testing. C++ language concepts include variables, data types and expressions, assignment, 
control-flow statements, functions, arrays, pointers, structs, and classes. Pre- or 
corequisite: MATH 163. 
 
CS 250. Problem Solving and Programming II. 4 Credits. 
Laboratory work required. Design issues arising in software systems and C++ programming 
techniques aiding in their solution. Topics include the software life cycle, methods of functional 
decomposition, design documentation, abstract data types and classes, common data structures, 
dynamic data structures, algorithmic patterns, and testing and debugging techniques. Term 
project required. Prerequisites: CS 150 or ENGN 150 with a grade of C or better. Pre- or 
corequisite: CS 252 and MATH 211. 
 
*DASC/CS 15X Computing Languages for Data Science. 3 Credits 
 
*DASC 300G. Foundations of Data Science. 3 credits.  This course provides an 
interdisciplinary overview of data sciences drawing on key elementary topics related to data 
analytics.  A specific focus is given to the way that decisions made about data from those 
disciplinary pursuits inform policy, product development, and humanity. 
 
*DASC 3XX Ethics and Data. 3 Credits 
 
*DASC 434 Data Science Research Methods  
 
*DASC 436W Data Science Capstone Project. 3 Credits. Students work individually or in 
groups to plan, design, and carry out a research project demonstrating expertise with data 
science. Final papers which report the results for the study are presented in a formal research 
seminar. The projects reflect knowledge gained from undergraduate work and training received 
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in discipline-specific research methods and statistics courses. Senior standing. 
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MATH 211. Calculus I. 4 Credits. 
A first course in calculus and analytic geometry. Topics include differentiation and integration of 
algebraic and transcendental functions of one variable and applications. Prerequisites: A grade of 
C or better in MATH 163 or MATH 166. 
 
MATH 212. Calculus II. 4 Credits. 
A second course in calculus and analytic geometry. Topics include techniques of integration, 
polar coordinates, infinite series, solid geometry, vectors, lines and planes. Prerequisite: A grade 
of C or better in MATH 211. 
 
Course Prerequisites 
 
CS 252. Introduction to Unix for Programmers. 1 Credit. 
Laboratory work required. Available for pass/fail grading only. An introduction to Unix with 
emphasis on the skills necessary to be a productive programmer in Unix, Linux, and related 
environments. Topics include command line shells, files and directories, editing, compiling and 
common command line utilities. Prerequisites: A grade of C or better 
in Credisr

. 
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models, support vector machine, decision trees, neural networks, etc.), unsupervised learning 
(scaling, dimension reduction, clustering, etc.), reinforcement learning, and model evaluation. 
The course will also discuss applications on image analysis, text processing, and biomedical 
informatics. Prerequisites: MATH 316 and CS 150 (or equivalent programming experience). 
 
CS 480/580. Introduction to Artificial Intelligence. 3 Credits. 
Laboratory work required. Introduction to concepts, principles, challenges, and research in major 
areas of AI. Areas of discussion include natural language and vision processing, machine 
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algorithms, which learn from examples. Topics include multiple machine learning models: linear 
regression, logistic regression, neural networks, support vector machines, deep learning, 
Bayesian learning and unsupervised learning. Students are expected to use popular machine 
learning tools and algorithms to solve real data engineering problems. (Offered spring) 
Prerequisites: A grade of C or better in ENGN 150 or CS 150. Pre- or corequisite: ECE 350. 
 
 
2. Visualization  
 
Math Prerequisites 
 
MATH 212. Calculus II. 4 Credits. 
A second course in calculus and analytic geometry. Topics include techniques of integration, 
polar coordinates, infinite series, solid geometry, vectors, lines and planes. Prerequisite: A grade 
of C or better in MATH 211. 
 
Course Prerequisites 
 
BNAL 206. Business Analytics I. 3 Credits. 
An introduction to methods of business analytics. Topics are concentrated in descriptive 
analytics, which include descriptive statistics, normal and binomial distributions, decision 
making under uncertainty and under risk, decision analysis incorporating sample information, 
sampling distributions and Central Limit Theorem, interval estimation, and hypothesis testing. 
Business and economic applications are emphasized. Computer software, as a tool for problem 
solving, is utilized where appropriate. Prerequisites: A grade of C or better in MATH 162M or 
placement into a higher level math course. 
 
BNAL 306. Business Analytics II. 3 Credits. 
Advanced descriptive and predictive analytics topics include advanced hypothesis testing, 
analysis of frequency data, correlation analysis, simple and multiple regression, and time series 
forecasting. Prescriptive analytics topics include linear programming formulation and managerial 
analysis, and distribution models. PERT/CPM models are also covered. Computer software is 
utilized throughout the course. Emphasis is on the interpretation of the various outcomes of the 
application of business analytics tools. Prerequisites: MATH 200, BNAL 206 and a declared 
major in the University or permission of the Dean's Office. 
 
CS 252. Introduction to Unix for Programmers. 1 Credit. 
Laboratory work required. Available for pass/fail grading only. An introduction to Unix with 
emphasis on the skills necessary to be a productive programmer in Unix, Linux, and related 
environments. Topics include command line shells, files and directories, editing, compiling and 
common command line utilities. Prerequisites: A grade of C or better 
in CS 150, ENGN 150 or IT 205. 
 
GAME 201T. Introduction to Game Studies. 3 Credits. 
An introduction to the core concepts and methodologies that inform game design, development, 
and criticism. This course will provide students with a critical overview of each of these content 

https://catalog.odu.edu/search/?P=ENGN%20150
https://catalog.odu.edu/search/?P=CS%20150
https://catalog.odu.edu/search/?P=ECE%20350
https://catalog.odu.edu/search/?P=MATH%20211
https://catalog.odu.edu/search/?P=MATH%20162M
https://catalog.odu.edu/search/?P=MATH%20200
https://catalog.odu.edu/search/?P=BNAL%20206
https://catalog.odu.edu/search/?P=CS%20150
https://catalog.odu.edu/search/?P=ENGN%20150
https://catalog.odu.edu/search/?P=IT%20205
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https://catalog.odu.edu/search/?P=BNAL%20306
https://catalog.odu.edu/search/?P=CS%20252
https://catalog.odu.edu/search/?P=CS%20250
https://catalog.odu.edu/search/?P=MATH%20212
https://catalog.odu.edu/search/?P=MSIM%20441
https://catalog.odu.edu/search/?P=ECE%20348
https://catalog.odu.edu/search/?P=CS%20361
https://catalog.odu.edu/search/?P=GAME%20201T
https://catalog.odu.edu/search/?P=ENGL%20211C
https://catalog.odu.edu/search/?P=ENGL%20221C
https://catalog.odu.edu/search/?P=ENGL%20231C
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based perspective; 2) collect, create and examine geographically referenced demographic, social, 
and criminological data; 3) learn to use GIS mapping software to visualize, manage and analyze 
this data in order to investigate the relationship between geographic, demographic, social and 
criminological variables; and 4) arrive upon decisions and conclusions and communicate these 
via the creation of publishable maps. Prerequisites: SOC 201S or CRJS 215S or permission of 
the instructor. 
 
ECE 475/575. Transportation Data Analytics. 3 Credits. 
This course presents the basic techniques for transportation data analytics. It will discuss 
statistical modeling, prominent algorithms, and visualization approaches to analyze both small- 
and large-scale data sets generated from transportation systems. Practices of using different data 
for various real-world traffic/transportation applications and decision making will also be 
discussed. Prerequisites: Basic probability and statistics (e.g., STAT 330 or ECE 304); any 
programming language such as C, Python or Java is beneficial but not required. 
 
ECE 407/507. Introduction to Game Development. 3 Credits. 
An introductory course focused on game development theory and modern practices with 
emphasis on educational game development. Topics include game architecture, computer 
graphics theory, user interaction, audio, high level shading language, animation, physics, and 
artificial intelligence. The developed games can run on a variety of computer, mobile, and 
gaming platforms. (Cross listed with MSIM 408.) (Offered spring) 
Prerequisites: CS 361 or MSIM 331. 
 
ECE 441/541. Advanced Digital Design and Field Programmable Gate Arrays. 3 Credits. 
Course will present FPGA technologies and methods using CAD design tools for implementation 
of digital systems using FPGAs. Topics include advanced methods of digital circuit design 
including specification, synthesis, implementation and prototyping; managing multiple clock 
domains, static timing analysis, timing closure, system reset design, simulation, and 
optimization; troubleshooting using embedded logic analyzers and integrated development 
environments (IDEs). Practical system design examples include general purpose data processing, 
system on a chip (SOC) prototyping, hardware accelerators, and an introduction to domain 
specific architectures. (Offered spring) Prerequisites: ECE 341. 
 
GAME 440. Advanced Visual Design and Digital Graphics for Games. 3 Credits. 
This course focuses on advanced visual design and digital graphics for game-based applications, 
including but not limited to topics such as 3D modeling, texturing, texture mapping, animation, 
optimization, shaders, and particle systems. Conceived as a studio course, it provides students 
with hands-on experience working with a variety of digital software applications to create and 
optimize graphical assets for games and similar applications. Prerequisitp: 

https://catalog.odu.edu/search/?P=SOC%20201S
https://catalog.odu.edu/search/?P=CRJS%20215S
https://catalog.odu.edu/search/?P=STAT%20330
https://catalog.odu.edu/search/?P=ECE%20304
https://catalog.odu.edu/search/?P=MSIM%20408
https://catalog.odu.edu/search/?P=CS%20361
https://catalog.odu.edu/search/?P=MSIM%20331
https://catalog.odu.edu/search/?P=ECE%20341
https://catalog.odu.edu/search/?P=GAME%20201T
https://catalog.odu.edu/search/?P=IT%20150G
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https://catalog.odu.edu/search/?P=GEOG%20404
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Prerequisites: GEOG 402. 
 

https://catalog.odu.edu/search/?P=GEOG%20402
https://catalog.odu.edu/search/?P=GEOG%20402
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•

•

•

•

•

•

•

•

•

•

•

Work with large datasets and
mine relevant information for
use in AI/ML applications

Demonstrate ability to develop
approaches and solutions to
complex problems in the forms
of proposals, software,
documents or other work
products

Benefits

Salary Range: $107,400 -
$169,600 (SCS III)

At Jefferson Lab, we believe that
a comprehensive employee
benefits program is an important
and meaningful part of the
compensation employees
receive

Medical, Dental, and Vision
Care Plans

Flexible�







https://encrypted-tbn2.gstatic.com/images?q=tbn:ANd9GcTqBTktKSGuyeTwU2Fq6qkzp6rs_k-F-1ZXWlzhSPQQ7-fMSz38
https://jobsearcher.com/j/cybersecurity-data-scientist-hybrid-at-the-mitre-in-hampton-va-EArQbrx?utm_campaign=google_jobs_apply&utm_source=google_jobs_apply&utm_medium=organic
https://jobs.whnt.com/jobs/cybersecurity-data-scientist-hybrid-hampton-virginia/699199096-2/?utm_campaign=google_jobs_apply&utm_source=google_jobs_apply&utm_medium=organic
https://jobs.khon2.com/jobs/cybersecurity-data-scientist-hybrid-hampton-virginia/699199096-2/?utm_campaign=google_jobs_apply&utm_source=google_jobs_apply&utm_medium=organic
https://jobs.kdvr.com/jobs/cybersecurity-data-scientist-hybrid-hampton-virginia/699199096-2/?utm_campaign=google_jobs_apply&utm_source=google_jobs_apply&utm_medium=organic
https://jobs.ksnt.com/jobs/cybersecurity-data-scientist-hybrid-hampton-virginia/699199096-2/?utm_campaign=google_jobs_apply&utm_source=google_jobs_apply&utm_medium=organic
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Qualifications:

• Active NATO or National SECRET (or higher) security clearance

• University degree in Data Science/Data Analytics or a related discipline such as Mathematics, Physics, Computer
Science, Software Engineering, OR four years minimum professional experience in the area of Data Science including
providing analysis and advice in the field of Data Science within the last five years

• Experience with data science and data science best practices, in particular applied mathematics and statistics

• Experience in modern software architecture and software development related to data science, analytics, and data
integration (e.g., Python, SQL, R, KNMIE)

• Experience with machine learning and AI frameworks using TensorFlow, PyTorch, scikit-learn, or other modern
machine learning frameworks

• Knowledge of big data ecosystems and standards

• Experience building and optimizing data pipelines and architectures

• Experience visualizing data and producing high quality graphs, reports, charts, and interactive dashboards

• Experience with data visualization tools such as Tableau or MS Power BI

• Experience working with open source and publicly available data

• Experience with data interoperability and metadata standards (NCDF, STANAGs)

• Experience with agile methodologies

• Experience providing training in various areas related to data science, analytics, and AI at different technical levels

• Experience with all steps of the data science lifecycle to include delivering data products to customers

• Experienced ‘data storyteller’, i.e., communicate efficiently across a diverse audience such as the NATO organization

• Portfolio of demonstrable products available via GitLab or other platforms

• Experience working on a NATO or military (preferably multi-national) staff

• Deep understanding of the NATO organization and its functions

• Knowledge and understanding of warfighting and principles of warfare

• Knowledge of requirements capture and capability development, in particular in a military context

• Experience in project management

• Proven ability to communicate effectively orally and in writing, with excellent briefing skills

• Fluent in English (written and oral



https://lensa.com/data-engineer-jobs/norfolk/jd/c6d6b8c1ca994a9cfc7d0eb509dce7ae?utm_campaign=google_jobs_apply&utm_source=google_jobs_apply&utm_medium=organic
https://www.careerbuilder.com/job/J3T2L46293H543T0J5J?utm_campaign=google_jobs_apply&utm_source=google_jobs_apply&utm_medium=organic
https://www.localjobs.com/job/norfolk-va-data-engineer?utm_campaign=google_jobs_apply&utm_source=google_jobs_apply&utm_medium=organic
https://www.nexxt.com/jobs/data-engineer-norfolk-va-2285446295-job.html?utm_campaign=google_jobs_apply&utm_source=google_jobs_apply&utm_medium=organic&aff=2ED44C72-8FD2-4B5D-BC54-2F623E88BE26&utm_campaign=google_jobs_apply&utm_source=google_jobs_apply&utm_medium=organic
https://jobsearcher.com/j/data-engineer-at-ctg-in-norfolk-va-Do03aJ2?utm_campaign=google_jobs_apply&utm_source=google_jobs_apply&utm_medium=organic
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Description of Proposed Program 
 

Program Background 
 
Old Dominion University (ODU) in Norfolk, Virginia seeks approval for Bachelor of Science 
(BS) degree in Data Science. The proposed program �Z�L�O�O���U�H�V�L�G�H���L�Q���2�'�8�¶�V���Q�H�Z���6�F�K�R�R�O���R�I���'�D�W�D��
Science. The target date of the proposed program's initiation is Fall 2023.  
 
The purpose of the BS in Data Science program is to provide students foundational knowledge in 
the core competency areas of data science. The proposed program will provide skills in computer 
science, mathematics and statistics, and data analytics. Students will learn to use data for 
identifying trends and patterns, solving problems, communicating results, and recommending 
solutions. Additionally, it will provide opportunities for students to practice these skills across 
application areas from different domains. The program will provide project-based learning and 
students will discover how to use data to solve real-world problems. Graduates will be 
knowledgeable and skilled at developing statistical models to detect trends and lead teams in 
organizing, managing, and modeling data. The program will prepare graduates to work in public 
or private settings that require data-driven solutions to gain insights, make decisions, and 
communicate solutions. 
 
The proposed BS in Data Science will offer three concentrations initially. The concentrations 
will prepare students to focus on different aspects of data science and gain deeper knowledge in 
these sub-areas. Students who choose the artificial intelligence and machine learning 
concentration will take courses that address topics such as object-oriented programming, 
algorithms and data structures, and information retrieval. Students will learn computational data 
analysis and natural language processing. Graduates who choose this concentration will be 
prepared to enter rapidly emerging science and statistical fields. Students who choose the 
visualization concentration will take courses in data visualization, data structures, and computer 
graphics. Students will gain skills for data modeling, simulation, and rendering results. Graduates 
of this concentration will be prepared to select and apply appropriate techniques for data 
visualization to support analyses from different domains. Finally, students who choose the 
geospatial analysis concentration will take courses in geographic information systems, spatial 
analysis, and remote sensing. The concentration provides the skills for spatial predictive 
modeling, geostatistics, and object detection. Graduates from this concentration will be prepared 
to uncover spatial patterns to enhance cartography analytics and communications. 
 
The increased amount of available data has escalated the demand for data science professionals. 
As data science continues to grow, more and more colleges and universities are working to equip 
undergraduate and graduate students with the skills that will be required to perform data science-
related �W�D�V�N�V���L�Q���D���Y�D�U�L�H�W�\���R�I���L�Q�G�X�V�W�U�L�H�V���D�Q�G���S�R�V�L�W�L�R�Q�V�����³Higher education needs to be nimble and 
�U�H�V�S�R�Q�V�L�Y�H�����D�Q�G���L�W�V���E�D�F�K�H�O�R�U�¶�V�����J�U�D�G�X�D�W�H�����F�H�U�W�L�I�L�F�D�W�H�����D�Q�G���H�[�H�F�X�W�L�Y�H-level programs have to be 
�U�H�V�S�R�Q�V�L�Y�H���W�R���Z�R�U�N�I�R�U�F�H���Q�H�H�G�V�´�� 1 
 
Organizations seek to take advantage of the vast amount of data they collect day in and day out. 

 
1 Burning Glass Technologies. ·'The Quant Crunch. How The Demand for Data Science Skills Is Disrupting the Job 
Market." https://www.burning-glass.com/wp-content/uploads/The Quant Crunch.pdf pg. 3 
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�³�7�K�H�\���Z�D�Q�W���W�R���X�V�H���W�K�D�W���G�D�W�D���W�R���P�D�N�H���P�R�U�H���L�Q�V�L�J�K�W�I�X�O�����I�R�U�Z�D�U�G-looking decisions: This requires a 
new generation of advanced analytics, high-level diagnostic and predictive, and the employees 
who have the skill sets to use them���2́ Virginia houses the third-largest tech industry workforce in 
�W�K�H���Q�D�W�L�R�Q�����D�Q�G���W�K�H���Q�H�H�G���I�R�U���T�X�D�O�L�I�L�H�G���G�D�W�D���V�F�L�H�Q�F�H���S�U�R�I�H�V�V�L�R�Q�D�O�V���L�V���F�R�Q�V�L�G�H�U�D�E�O�H�����³�7�K�H 
Commonwealth currently has one of the highest concentrations of data scientist and 
�P�D�W�K�H�P�D�W�L�F�D�O���V�F�L�H�Q�F�H���H�P�S�O�R�\�P�H�Q�W�����D�F�F�R�U�G�L�Q�J���W�R�������������U�H�V�H�D�U�F�K�´.3  
 
The proposed BS degree program in Data Science will help provide the next generation of data 
scientists. Graduates of this program will have the skills to lead data-driven activities and 
manage data science resources supporting a range of applications. This program will meet 
workforce needs by providing students with the skills necessary for the data focused roles as 
scientists and analysts. Students educated in computational and statistical data science techniques 
have the potential to become future leaders in data-centric industry, government, and academia 
careers. ODU is fully committed to offering the proposed degree program to ensure professionals 
are prepared and trained to meet industry needs. 
 

Institutional Mission  
 
�7�K�H���P�L�V�V�L�R�Q���V�W�D�W�H�P�H�Q�W���R�I���2�O�G���'�R�P�L�Q�L�R�Q���8�Q�L�Y�H�U�V�L�W�\���L�V�����³�2�O�G���'�R�P�L�Q�L�R�Q���8�Q�L�Y�H�U�V�L�W�\�����O�R�F�D�W�H�G���L�Q���W�K�H��
City of Norfolk in the metropolitan Hampton Roads region of coastal Virginia, is a dynamic 
public research institution that serves its students and enriches the Commonwealth of Virginia, 
the nation, and the world through rigorous academic programs, strategic partnerships, and active 
�F�L�Y�L�F���H�Q�J�D�J�H�P�H�Q�W���´ 
 
The proposed BS in Data Science �V�X�S�S�R�U�W�V���2�'�8�¶�V���P�L�V�V�L�R�Q���E�\���Sroviding a rigorous academic 
program in data science that will supply qualified graduates to regional and national industry 
�S�D�U�W�Q�H�U�V���W�R���H�Q�U�L�F�K���9�L�U�J�L�Q�L�D�¶�V���Z�R�U�N�I�R�U�F�H��and address the growing need for data science 
professionals. As part of �2�'�8�¶�V strategic plan (2014-2019), the university committed 
�L�Q�Y�H�V�W�P�H�Q�W�V���L�Q���G�D�W�D���V�F�L�H�Q�F�H���W�R���V�X�S�S�R�U�W���2�'�8�¶�V���U�H�S�X�W�D�W�L�R�Q���I�R�U���U�H�V�H�D�U�F�K���H�[�F�H�O�O�H�Q�F�H���E�\���S�X�W�W�L�Q�J��
forward a data science initiative.4 Additionally, the Colleges of Sciences, Engineering, and 
Business have all built capability in data analytics and data-intensive research.  
 
 

Admission Criteria 
 
Students applying to the BS program in Data Science should meet the minimum 
university admission requirements for Undergraduate Admission. Because the 
curriculum requires a number of computer science and mathematics courses, it is highly 
recommended that prospective students feel confident in their high school math and 
science skills. Required criteria for freshman applicants include: 

�x A completed online application and associated application fee 
�x Official High School Transcript (or GED Transcript) 
�x SAT/ACT Scores, Self-reported Scores, or Test Optional  

 
2 Jachimski, S. & Delurey, M. (2019). Predictive Analytics Handbook for National Defense, Booz Allen Hamilton 
3 https://issuu.com/vedpvirginia/docs/vedp_q421_issuu/62 
4 https://www.odu.edu/about/planning/strategic-plan-14-19 
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�x Optional Items: Activity Resume, Letter(s) of Recommendation and/or Personal 
Statement 

 
Applications will be evaluated for both fall and spring admission. Students must have a 3.3 or 
higher GPA to get the minimal merit scholarship. For students who chose to test, the average 
SAT is 1000-1210 (reading and math only) and average ACT is 19-26.  
 

Curriculum  
 
The proposed BS in Data Science will require 120 credit hours to complete the degree. Along 
with the core coursework, the curriculum includes three concentrations: artificial intelligence and 
machine learning, visualization, and geographic information systems. It also includes the general 
education requirements and undesignated electives. The program requires a capstone course for 
graduation.  
 
The focus of the curriculum is on the foundational data science areas of statistics, computer 
science, and information technology. Students will learn programming to develop statistical 
models and how to use data for identifying trends and patterns, communicating results, and 
recommending optimal solutions. Through the core curriculum, students will gain knowledge 
about using data in various ways to solve problems.  
 
Students will choose a concentration area to gain knowledge, skills, and abilities that are more 
specific to an interest area. Coursework for the artificial intelligence and machine learning 
concentration focuses on topics such as object-oriented programming, algorithms and data 
structures, and information retrieval. Coursework for the visualization concentration focuses on 
data visualization, data structures, computer graphics and visual design. Coursework for the 
geospatial analysis concentration focuses on geographic information systems, spatial analysis, 
and remote sensing. 
 
Students will be exposed to various application domains through problem-based learning that 
uses data to solve real-world problems.  Students will have opportunities to participate in faculty 
lead research and industry internships. The capstone project will provide an opportunity for 
students to synthesize knowledge from their coursework and apply it to solve real-world data 
analytics problems. 
 
New courses are denoted with an asterisk. 
 
Program Requirements 
 
General Education Requirements (32 credit hours) 
 
Written Communication (6 cr) 
Oral Communication (3 cr) 
Mathematics (MATH 162M required) (3 cr) 
Language and Culture  (Anticipated met through High School credits, otherwise 6 credits) 
Information Literacy and Research (0 cr) (Met through Foundations of Data Science Class) 
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Course Prerequisites  

CS 252. Introduction to Unix for Programmers (1 cr) 
CS 361. Data Structures and Algorithms (3 cr) 

 
Concentration Courses 
Pick One:  

BDA 411 Introduction to Machine Learning (3 cr) 
CS 422/522. Introduction to Machine Learning (3 cr) 

Pick One: 
CS 480/580. Introduction to Artificial Intelligence (3 cr) 
MSIM 480/580. Introduction to Artificial Intelligence (3 cr) 

Pick Three: *  
CS 330. Object-Oriented Programming and Design (3 cr) 
CS 432/532. Web Science (3 cr) 
ECE 407/507. Introduction to Game Development (3 cr) 
CYSE 420 Applied Machine Learning in Cybersecurity (3 cr) 
ECE 450/550. Introduction to Machine Learning for Data Analytics Engineering. (3 cr) 
DASC 450 Machine Learning and Society (3 cr) 

 
Visualization Concentration (29 credit hours) 
The purpose of this concentration is to give student skills in data modeling, simulation, and 
results rendering. Students who choose the visualization concentration will take courses in data 
visualization, data structures, and computer graphics. 
 
Math Prerequisites 

MATH 212. Calculus II (4 cr)  
 
Course Prerequisites  

BNAL 206. Business Analytics I (3 cr)  
BNAL 306. Business Analytics II  (3 cr)  
CS 252. Introduction to Unix for Programmers (1 cr) 
GAME 201T Introduction to Game Studies (3 cr) 

 
Concentration Courses 

BNAL 403/503. Data Visualization and Exploration (3 cr) 
CS 361. Data Structures and Algorithms (3 cr) 
ECE 406/506. Computer Graphics and Visualization (3 cr) 
GAME 340. Visual Design and Digital Graphics for Games (3 cr) 

Pick Two: * 
ARTH 320W. History of Graphic Design (3 cr) 
CRJS 344 Social Science and Crime Mapping (3 cr) 
ECE 475 Transportation Data Analytics (3 cr) 
ECE 407 Introduction to Game Development (3 cr) 
GAME 440. Advanced Visual Design and Digital Graphics for Games (3 cr) 
IT 325. Web Site and Web Page Design (3 cr) 
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Geographic Information Systems Concentration (27 Credit Hours) 
The purpose of this concentration is to provide the skills for spatial predictive modeling, 
geostatistics, and space-
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The nature of the program is interdisciplinary involving faculty from math, statistics, physics, 
computer science, engineering and information technology. The faculty chosen to teach in this 
program are currently actively teaching and performing research in this area. ODU currently has 
51 faculty teaching and conducting research in data science or related areas, including business, 
computer science, engineering, geography, mathematics and statistics, and ocean and earth 
sciences. This includes 22 new data science hires during the last 5 years.5 Appendix C provides 
some faculty abbreviated CVs. 
 

Student Learning Assessment 
 
Students who complete the proposed BS in Data Science degree will possess the appropriate 
knowledge, skills, and abilities needed to work in a wide variety of data science positions. 
Student learning will be assessed throughout the proposed program through a variety of 
formative and summative measures. Assessment measures include, but are not limited to 
assigned papers, quizzes, tests, and projects assigned during classroom instruction. Students will 
be evaluated on their ability to synthesize knowledge from their coursework and apply it to solve 
real-world data analytics programs. Additionally, students will be required to complete a 
capstone project. This project will require students work in teams to solve a data 
science/analytics problem in a real-world business, industry, or government setting using 
established techniques and methods within the field.  
 
Learning Outcomes 
Student learning outcomes cover many of the technical competencies that are required for the 
area data science. Specifically, graduates will be able to:
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Use statistics to represent 
data and test hypotheses 

STAT 130M. Elementary 
Statistics 
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Geographic Information Systems Concentration 
The Geospatial Information Systems (GIS) concentration enables students to develop advanced 
skills and expertise in geospatial science and technology. Graduates in this concentration will be 
able to: 

�x Use GIS as a tool for manipulating spatial information 
�x Design spatial database structures for analytical operations 
�x Apply methods, standards, and policies for use of GIS on the Internet 

 
 

Relation to Existing Old Dominion University Degree Programs 
 
�&�X�U�U�H�Q�W���D�F�D�G�H�P�L�F���S�U�R�J�U�D�P�V���D�W���2�O�G���'�R�P�L�Q�L�R�Q���8�Q�L�Y�H�U�V�L�W�\���L�Q���G�D�W�D���V�F�L�H�Q�F�H���D�Q�G���U�H�O�D�W�H�G���I�L�H�O�G�V���D�U�H��
�V�S�U�H�D�G���D�F�U�R�V�V���Q�X�P�H�U�R�X�V���G�H�S�D�U�W�P�H�Q�W�V�����V�H�Y�H�U�D�O���F�R�O�O�H�J�H�V�����D�Q�G���W�K�H���U�H�F�H�Q�W�O�\���F�U�H�D�W�H�G���6�F�K�R�R�O���R�I��
�&�\�E�H�U�V�H�F�X�U�L�W�\�����7�K�L�V���F�D�X�V�H�V���V�R�P�H���I�L�H�O�G�V���R�I���V�W�X�G�\���W�R���E�H���G�L�I�I�L�F�X�O�W���W�R���O�R�F�D�W�H���X�Q�G�H�U���W�K�H�L�U���S�U�H�V�H�Q�W���W�L�W�O�H�V�� 
�7�K�L�V���S�U�R�S�R�V�D�O���D�G�Y�R�F�D�W�H�V���I�R�U���W�K�H���F�U�H�D�W�L�R�Q���R�I���D�Q���X�Q�G�H�U�J�U�D�G�X�D�W�H���E�D�F�K�H�O�R�U�¶�V���G�H�J�U�H�H���L�Q���G�D�W�D���V�F�L�H�Q�F�H��
�W�K�D�W���G�U�D�Z�V���I�U�R�P���D�S�S�O�L�F�D�E�O�H���F�R�X�U�V�H�Z�R�U�N���D�F�U�R�V�V���X�Q�L�Y�H�U�V�L�W�\���S�U�R�J�U�D�P�V���E�X�W���S�U�R�Y�L�G�H�V���D���V�L�Q�J�O�H���K�R�P�H��
�I�R�U���X�Q�G�H�U�J�U�D�G�X�D�W�H���G�D�W�D���V�F�L�H�Q�F�H���V�W�X�G�H�Q�W�V�����,�W���S�U�R�Y�L�G�H�V���D���F�R�Q�V�L�V�W�H�Q�W���F�X�U�U�L�F�X�O�X�P���I�R�U���G�D�W�D���V�F�L�H�Q�F�H��
�V�W�X�G�H�Q�W�V���� 
 
The Department of Information Technology & Decision Sciences in the Strome College of 
Business offers the Business Analytics and Intelligence major that develop skills in the use of the 
computer as a decision-making tool. The BS in Data Science degree leverages some of this 
coursework in the Visualization concentration. The proposed program does not overlap with the 
BSBA in Information Technology degree, also offered by this department.  The Batten College 
of Engineering and Technology offers a Data Analytics Engineering concentration for the BS 
ECE and BS COME degrees. Some of these courses are optional courses in the Visualization 
concentration.  Finally, the Department of Computer Science within the College of Sciences 
allows students to choose electives from a range of data science topics; these courses will be 
used to form the Artificial Intelligence & Machine Learning concentration. The Department of 
Mathematics and Statistics offers a BS Mathematics with a Big Data Analytics major. This is a 
math-intensive major and there is no coursework from this curriculum used in the proposed 
program.  
 
The proposed BS in Data Science program will utilize the existing data science course resources 
currently available at ODU. However, the curriculum was purposely designed to ensure that 
students are prepared with the correct course prerequisites to take the available data science 
courses offered across departments as they progress through the program. The program provides 
an educational pathway starting at the freshman level for students to obtain a data science degree 
by identifying the appropriate math, prerequisite, core and concentration course sequences. 
Without this program, many students find that they cannot access data science courses, as most 
of these courses are at the upper undergraduate level and they are not prepared with the 
prerequisite courses. 
 
The proposed BS in Data Science program is not an expansion of an existing program, and  
will not compromise any existing degree programs at Old Dominion University. No degree 
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programs will close as a result of the initiation and operation of the proposed degree program. 
Justification of the Proposed Program  
 

Response to Current Needs (Specific Demand) 
 
Data Science is a rapidly growing field of study. The magnitude of data that are being generated 
and stored every day is overwhelming. Data science makes it possible to uncover important 
information that would otherwise remain hidden.8  With the growth of data mining techniques 
and the need for more data-driven decisions, more data science and analytical skills are needed in 
the workforce. Industry, government, health care and other organizations need graduates trained 
with skills to manipulate data, analyze information and determine solutions to complex 
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Aeronautics are in Hampton, Virginia, and Jefferson Laboratory is located nearby in Newport 
News. Norfolk, where Old Dominion University is located, is home to major command centers 
from every branch of the military, including the largest naval base in the world, Norfolk Naval 
Station. The Norfolk/Virginia Beach area includes health care providers Sentara Medical Group 
and Eastern Virginia Medical School (EVMS). The Port of Virginia�² which includes Newport 
News Marine Terminal, Norfolk International Terminals, Portsmouth Marine Terminal and 
Virginia International Gateway in Portsmouth, Virginia�²  is the only U.S. East Coast port with 
Congressional authorization of 55-ft depth channels and currently stands as the third largest 
container port on the East Coast. Moreover, Amazon, with its existing workforce of more than 
10,000 full-time employees in the state of Virginia, is building two operations facilities in 
Hampton Roads, creating 1,500 additional jobs. Furthermore, Norfolk and Virginia Beach host 
several financial and insurance data centers.19  
 
Data Science jobs grew by 10% in Hampton Roads from 2015-2021.20 Key areas of high growth 
were found in cybersecurity, marine engineering, and logistics occupations. Hiring consistently 
outpacing separations, indicating a stable regional demand for data sciences talent over time and 
consistently growing workforce.21  In Hampton Roads, federal workforce, defense, and maritime 
industries were by far the leading employers. However, demand was not limited to just one 
industry sector, but cross-cutting industry demand with over 15,552 unique postings for jobs 
with Data Science-related skill sets in the Hampton Roads region over the 5-year period.22 
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related tasks in a variety of industries and positions.25 
 
Graduates of the proposed BS in Data Science program will be qualified to work in a variety of 
industries including private and public businesses, health organizations, and government 
agencies. The knowledge and skills learned through the curriculum will be applicable to meet 
organizations' needs for professionals who can develop statistical models, perform analytics on 
complex data and use data science and analytics to solve problems and create new strategies for 
success. The BS in Data Science provides students broad exposure to concepts, methods, and 
tools that data science professionals should be familiar with prior to entering the workforce: 
computer science, statistics, and data visualization.26 �2�'�8�¶�V���S�U�R�J�U�D�P���L�V���³�S�U�R�D�F�W�L�Y�H�O�\���U�H�V�S�R�Q�G�L�Q�J��
to the rising demand for analytics skills with programs that prepare students for the analytics-
�U�H�O�D�W�H�G���U�R�O�H�V���R�I���W�R�G�D�\���D�Q�G���W�R�P�R�U�U�R�Z���´27   
 

Employment Demand 
 
Graduates of the proposed BS in Data Science degree program will be qualified to work as data-
focused professionals, such as data scientists and data analysts, along with a wide variety of 
related fields. Graduates will be prepared to work in a variety of domains, such as finance, health 
care, logistics, defense, among others.  O*Net Online, the Department of Labor website that 
allows users access to occupational information, describes the work of Data Scientists as 
�³develop and implement a set of techniques or analytics applications to transform raw data into 
meaningful information using data-oriented programming languages and visualization software.�  ́

28 They apply tools including data mining, data modeling, natural language processing, and 
machine learning to extract and analyze information from large structured and unstructured 
datasets, which they then visualize, interpret, and report data findings. 
 
The Bureau of Labor Statistics (BLS) and the Virginia Employment Commission (VEC) do not 
have data or a job category for data scientists or data analysts. The closest occupations on which 
there are some data are operations research analysts. The BLS indicates that operations research 
analysts "use advanced mathematical and analytical methods to help organizations solve 
problems and make better decisions." Moreover, operations research analysts "use statistical 
analysis, simulations, predictive modeling, or other methods to analyze information and develop 
practical solutions to business problems ... and, advise managers and other decision makers on 
the effects of various courses of action to take in order to address a problem."29 Graduates of the 
BS in Data Science will possess the same skill set and be able to use mathematical and analytical 
methods to solve problems and make decisions.  
 
The BLS indicates that between from 2020 to 2030, employment of operations research analysts 
is "projected to grow 25 percent, much faster than the average for all occupations." The BLS 

 
25 https://issuu.com/vedpvirginia/docs/vedp_q421_issuu/62 
26 Knopp, B. et al., 2016. Defining the Roles, Responsibilities, and Functions for Data Science, The RAND Corporation 
https://w/62
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notes that " About 10,200 openings for operations research analysts are projected each year, on 
average, over the decade. As technology advances and companies seek efficiency and cost 
savings, demand for operations research analysis should continue to grow. In addition, increasing 
demand should occur for these workers in the field of analytics to improve business planning and 
decision making.30 Operations research analysts will continue to be needed to provide support for 
the Armed Forces and to assist in developing and implementing policies and programs in other 
areas of government. 
 
Graduates of the proposed program will be prepared to serve businesses in Virginia.  The 
Virginia Employment Commission, Labor Market Index shows strong demand in Virginia for 
operations research analysts and mathematicians and statisticians. Virginia is one of the states 
with the highest concentration of jobs and location quotients in Data Scientists and Mathematical 
Science Occupations, which is projected to grow 22 percent from 2020 to 2030, much faster than 
the average for all occupations. About 7,200 openings for computer and information research 
scientists are projected each year, over the decade.31  At this point in time there are over 300 job 
openings in the state of Virginia (July 2022). 
 
Labor Market Information: Bureau of Labor Statistics, 2018-2028 (10-Yr) 
Occupation Title Base Year 

Employment 
Projected 
Employment 

Total % Change 
�D�Q�G�����¶�V 

Typical Entry 
Level Education 

Operations 
research analysts 

104,100 129,700 
 

25%,  
25,600 

�%�D�F�K�H�O�R�U�¶�V��
Degree 

 
Labor Market Information: Virginia Employment Commission, 2018-28 (10-Yr) 
Occupation Title Base Year 

Employment 
Projected 
Employment 

Total % 
change and ���¶�V 

Annual 
Change 

Education 

Operations 
research 
analysts 

9,324 12,036 29%,  
2,712 

271 �%�D�F�K�H�O�R�U�¶�V��
Degree 

 
Appendix D provides employment announcements.  
 
 
Duplication 
 
Three public four-year institutions in Virginia offer a comparable degree program: College of 
William and Mary, George Mason University and Virginia Tech. Each offers BS degrees in Data 
Science or a related field.  
 
College of William and Mary  
The College of Arts and Sciences offers a BS Degree in Data Science.32 The focus of the core 
curriculum is to provide students with a solid foundation in data science through learning the 

 
30 Bureau of Labor Statistics, U.
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basics of programing, modeling, machine learning, data visualization, database structures, and 
ethics in data science.  
 
Similarities 
The BS in Data Science requires a minimum of 40 credits of identified data science coursework. 
The program consists of 21 credits of core courses including a capstone, and nine credits of 
mathematics. The remaining credits are fulfilled by selecting one of the required tracks  
 
Differences 
The concentrations, data applications, algorithms, or spatial data analysis, are different than those 
offered by the proposed ODU program. This program emphasizes the ethical, moral, and societal 
implications of data science and students are encouraged to work with faculty to conduct 
research, while the ODU capstone is project-based, focused on real-world applications. 
 
George Mason University (GMU)  
The College of Science, Computational and Data Sciences Department offers a BS in 
Computational and Data Science.33 As an interdisciplinary STEM-designated program, this 
degree addresses the role of computation in the areas of big data, modeling, and simulation and 
combines real-world computer science skills, data acquisition and analysis, scientific modeling, 
applied mathematics, and simulation.  
 
Similarities 
This program requires 120 credit hours including 16 credits from core coursework and 18 credits 
from courses selected from the extended core that support the major. These courses are 
augmented with 11 credits from math courses and six credits from statistics courses. 
 
Differences 
While the program provides the full data science skill set, it does not allow students to choose a 
specific concentration area for their studies, as is offered in the proposed ODU program.  
 
Virginia Tech (VT) :  
The College of Sciences offers the Computational Modeling and Data Analytics (CMDA) 
program that draws on expertise from three primary departments:  Mathematics, Statistics, and 
Computer Science.34 The program focuses on extracting information from large data sets, as well 
as analyzing and solving problems by modeling, simulation, and optimization and emphasizes 
techniques of applied computation.  
 
Similarities 
This program requires 120 credit hours consisting of 36 credits from core coursework and 12 
credits of restricted electives. 
 
Differences 
Students in this program choose one of the following concentrations: Biological Sciences, 
Cryptography & Cybersecurity, Economics, Geosciences or Physics. Except for Geosciences, 

 
33 https://science.gmu.edu/academics/departments-units/computational-data-sciences/computational-and-data-science-bs 
34 https://vt.edu/academics/majors/computational-modeling-and-data-analytics.html 
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these options are very different from the ODU proposed program concentrations.   
 
Location  
 
Old Dominion University is located in coastal Virginia. The proposed degree program will be the 
only undergraduate degree program in data science in the area. 
 
 
Enrollment and Degrees Awarded at Comparable Programs in Virginia 
Enrollment Fall 17 Fall 18 Fall 19 Fall 20 Fall 21 
College of William & Mary NA NA NA 38 72 
George Mason University 29 81 117 159 195 
Virginia Tech NA NA NA NA 593 
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Summary of Projected Enrollments in Proposed Program 
 

Year 1 Year 2 Year 3 Year 4 
 

Year 5 
Target Year 

2023 - 2024 2024 - 2025 2025  - 2026 2026 - 2027 2027 - 2028 
HDC 
75 

FTES 
50 

HDCT 
100 

FTES 
70 

HDC 
150 

FTES 
100 

HDCT 
200 

FTES 
140 

GRAD 
50 

HDCT 
220 

FTES 
155 

GRAD 
60 

 
Assumptions:  
Retention percentage: 80%  
Full-time students: 100% Part-time students: 0%  
Full-time students credit hours per semester: 15  
Full-time students graduate in 4 years 
 
 
Projected Resource Needs for the Proposed Program 
 
Resource Needs 
 
OlTJ

E* n

Tf

1 a37 0 1 72.025 444.f373 621.9572.073 62ve
q

0.2.0 per y hi( P)-6aq

0.

0.

c 0% 
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The School of Data Science will provide 4 part-time faculty, resulting in 2.0 part-time 
instructional effort in the initiation semester through the target year in 2027-28. 
 
The Department of Computer Science will provide 1 part-time faculty, resulting in 0.50 part-time 
instructional effort in the initiation semester through the target year in 2027-28.  
 
The Department of Mathematics and Statistics will provide 1 part-time faculty, resulting in 0.50 
part-time instructional effort through the target year in 2027-28.  
 
The Department of Philosophy and Religious Studies will provide 1 part-time faculty, resulting 
in 0.50 part-time instructional effort through the target year in 2027-28.  
 
The Department of Electrical and Computer Engineering will provide 1 part-time faculty, 
resulting in 0.50 part-time instructional effort through the target year in 2027-28. 
 
The Department of Political Science and Geography will provide 1 part-time faculty, resulting in 
0.50 part-time instructional effort through the target year in 2027-28. 
 
Adjunct Faculty  
No adjunct faculty are required to launch and sustain the proposed degree program.  
 
Graduate Assistants  
No graduate assistants are required to launch and sustain the proposed degree program.  
 
Classified Positions  
The administrative assistant employed by the School of Data Science will support the proposed 
degree program. The program will require .5 FTE of classified support to launch the program 
and sustain the level of effort will remain constant through the target year. Salary for the 
administrative assistant will be $25,000 in salary and $11,812 in benefits.  
 
Equipment (including computers)  
No new equipment, including computers is necessary to launch and sustain the proposed degree 
program.  
 
Library  
No additional library resources are required to launch and sustain the proposed degree program. 
The University Libraries has resources to include journals, magazines, electronic materials, and 
other publications for data science and analytics. As a member of the Virtual Library of Virginia 
(VIVA ), online access to journals is available.  
 
Telecommunications  
No new telecommunications resources are required to launch and sustain the proposed degree 
program.  
 
Space  
No new space is required to launch and sustain the proposed degree program.  
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Appendices 
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Credit Hours �± Freshman �± Fall Semester �± 15  
Credit Hours �± Freshman �± Spring Semester �± 15  
Credit Hours �± Sophomore �± Fall Semester �± 14  
Credit Hours �± Sophomore �± Spring Semester �± 14  
Credit Hours �± Junior �± Fall Semester �± 16  
Credit Hours �± Junior �± Spring Semester �± 16  
Credit Hours �± Senior �± Fall Semester �± 15  
Credit Hours �± Senior �± Spring Semester �± 15  
 
Total Credit Hours 120 
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Appendix B �± Course Descriptions 
 
New courses are denoted with an asterisk.  
 
Core Courses 
 
BDA 200T. Elements of Data Science. 3 Credits. 
This course offers a non-technical introduction to the emerging and interdisciplinary area of data 
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in discipline-specific research methods and statistics courses. Senior standing. 
 
IT  360T. Principles of Information  Technology. 3 Credits. 
A survey of computer hardware, software, procedures, applications, and management 
information concepts. Provides an understanding of the application of the computer to the 
support of managerial decision making. Information Systems majors may not use this course for 
credit toward the B.S.B.A. degree. Prerequisites: completion of general education information 
literacy and research requirement and junior standing; and a declared major in the University or 
permission of the Dean's Office. 
 
IT  450. Database Concepts. 3 Credits. 
Introduction to database concepts. Historical development, data models, database analysis, 
design and implementation, query languages, data security, and introduction to business 
transaction systems. Prerequisites: IT 201 with a C or better or IT 360T for non-IT major 
students and a declared major in the university or waiver approved through the Strome College 
of Business Undergraduate Advising; permission of the instructor is required for non-IT major 
students. 
 
MATH  163. Precalculus II . 3 Credits. 
The second course in a two-course sequence designed to provide strong preparation for calculus. 
Topics include exponential and logarithmic functions/equations, trigonometric 
functions/equations, trigonometric identities, laws of sines and cosines, vectors, polar 
representation of complex numbers, binomial theorem, and conic sections. Prerequisite: A grade 
of C or better in MATH 162M. 
 
STAT 130M. Elementary Statistics. 3 Credits. 
Topics include data description, elementary probability, binomial and normal distributions, 
interval estimation, hypothesis testing, and correlation. The role of probability in inference is 
emphasized. Prerequisites: qualifying score on a placement test administered by the University 
Testing Center, qualifying SAT or ACT score, MATH 100 or a C or better in MATH 101M, or a 

.

 

STAT 

. 
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MATH  211. Calculus I . 4 Credits. 
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models, support vector machine, decision trees, neural networks, etc.), unsupervised learning 
(scaling, dimension reduction, clustering, etc.), reinforcement learning, and model evaluation. 
The course will also discuss applications on image analysis, text processing, and biomedical 
informatics. Prerequisites: MATH 316 and CS 150 (or equivalent programming experience). 
 
CS 480/580. Introduction  to Artificial  Intelligence. 3 Credits. 
Laboratory work required. Introduction to concepts, principles, challenges, and research in major 
areas of AI. Areas of discussion include natural language and vision processing, machine 
learning, machine logic and reasoning, robotics, expert and mundane systems. Prerequisites: A 
grade of C or better in CS 361. 
 
BDA 411/511. Introduction  to Machine Learning. 3 Credits. 
An introductory course on machine learning. Machine Learning is the science of discovering 
pattern and structure and making predictions in data sets. It lies a
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algorithms, which learn from examples. Topics include multiple machine learning models: linear 
regression, logistic regression, neural networks, support vector machines, deep learning, 
Bayesian learning and unsupervised learning. Students are expected to use popular machine 
learning tools and algorithms to solve real data engineering problems. (Offered spring) 
Prerequisites: A grade of C or better in ENGN 150 or CS 150. Pre- or corequisite: ECE 
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3.  Geospatial Analysis 
 
General Prerequisites 
 
GEOG 102T. Digital  Earth:  Geospatial Technology and Society. 3 Credits. 
This course provides an overview and exploration of 1) the digital representation of the Earth 
and 2) geospatial science and technology. The course investigates geospatial technological 
innovations affecting the environment, resources, and society, including satellite global 
positioning systems, geographic information systems, and earth observations. Students develop 
hands-on skills as well as critical-thinking skills concerning the role of increasingly ubiquitous 
geospatial technology and their influences on social, economic, and human-environment 
interactions. 
 
Course Prerequisites 
 
GEOG 402/502. Geographic Information  Systems. 3 Credits. 
A study of the conceptual basis of GIS as a tool for manipulating spatial information. The course 
focuses on how geographic information can be input and organized within the framework of a 
GIS. Students will work on a computer-based GIS to gain a greater understanding of spatial 
database structures and analytical operations. Prerequisites: Junior standing or permission of 
instructor. 
 
GEOG 404/504. Digital  Techniques for  Remote Sensing. 3 Credits. 
Study of the theory and application of remote sensing, emphasizing environmental applications 
and aerial and satellite imagery. Covers the fundamentals of multispectral digital image 
processing, including sensors pre-processing, enhancement, classification, accuracy assessment, 
and GIS data integration. Prerequisites: Junior standing or permission of instructor. 
 
Courses 
 
GEOG 419/519. Spatial Analysis of Coastal Environments. 3 
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Prerequisites: GEOG 402. 
 
GEOG 462/562. Advanced Spatial Analysis. 3 Credits. 
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 
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https://encrypted-tbn2.gstatic.com/images?q=tbn:ANd9GcTqBTktKSGuyeTwU2Fq6qkzp6rs_k-F-1ZXWlzhSPQQ7-fMSz38
https://jobsearcher.com/j/cybersecurity-data-scientist-hybrid-at-the-mitre-in-hampton-va-EArQbrx?utm_campaign=google_jobs_apply&utm_source=google_jobs_apply&utm_medium=organic
https://jobs.whnt.com/jobs/cybersecurity-data-scientist-hybrid-hampton-virginia/699199096-2/?utm_campaign=google_jobs_apply&utm_source=google_jobs_apply&utm_medium=organic
https://jobs.khon2.com/jobs/cybersecurity-data-scientist-hybrid-hampton-virginia/699199096-2/?utm_campaign=google_jobs_apply&utm_source=google_jobs_apply&utm_medium=organic
https://jobs.kdvr.com/jobs/cybersecurity-data-scientist-hybrid-hampton-virginia/699199096-2/?utm_campaign=google_jobs_apply&utm_source=google_jobs_apply&utm_medium=organic
https://jobs.ksnt.com/jobs/cybersecurity-data-scientist-hybrid-hampton-virginia/699199096-2/?utm_campaign=google_jobs_apply&utm_source=google_jobs_apply&utm_medium=organic






https://www.glassdoor.com/job-listing/data-scientist-systems-planning-and-analysis-inc-JV_IC1130306_KO0,14_KE15,48.htm?jl=1007749496284&utm_campaign=google_jobs_apply&utm_source=google_jobs_apply&utm_medium=organic
https://www.linkedin.com/jobs/view/data-scientist-at-systems-planning-and-analysis-inc-3040505962?utm_campaign=google_jobs_apply&utm_source=google_jobs_apply&utm_medium=organic
https://www.ziprecruiter.com/c/Systems-Planning-and-Analysis,-Inc./Job/Data-Scientist/-in-Norfolk,VA?jid=b9961341f1c34615&utm_campaign=google_jobs_apply&utm_source=google_jobs_apply&utm_medium=organic
https://m/c/Systems-Planning-and-Analysis,-Inc./Job/Data-Scientist/-in-Norfolk,VA?jid=b9o.ce-9a3_sope?utm_campaoogle_jobs_applnle_job-virginia/699198338-2/ic
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