
  

 

 

elements rently in place within the department.  ETS exams are utilized within Computer 

 

Program Requirements 

4. Provide a list of courses with title, semester credit hours and course descriptions, along with
a description of program requirements

As discussed previously, the curriculum is divided into framework components designed to 
deliver against key objectives and goals.  Details specific to each framework component are 
provided below.  Course descriptions are provided in the Program Summary section. 

Data Science Foundation (12 credits, all required) 
Data Science foundation courses are designed to build on one another, and to develop the full 
data science lifecycle expertise while investigating a variety of application areas.  While the rank 
order varies across review sources, the top three programming languages for data scientists 
consistently include R, Python, and Java.  Data Science foundation courses make use of the R 
statistical computing environment as it is well suited for full data science lifecycle, 



  

 

reproducibility, and seamless integration of communication with analysis and modeling steps. 
Python and Java skills are developed through the Computational Science Foundations courses.  
The Data Science foundation fulfills the primary goal of developing technical skills of students 
from a variety of discipline interests side by side. 

Foundation courses are heavily project focused, and provide an opportunity for students to 
experience data science projects aligned to a variety of topic areas.  This enables students to 
develop consistent data science skillsets while exploring specific application areas.  All courses 
stress written and oral communication skills throughout, and challenge students to consider data 
science concepts not only from technical perspective but also from ethical implications within 
application areas.  

Three 1-credit special topics to be completed in the sophomore or junior years keep data science 
skills (R, Python, Java) current after completion of foundation courses, and allow students the 
opportunity to explore potential areas of interest for application area study in future.   

Required courses include: DATA200, DATA201, DATA210, DATA220 (12 credits) 

Computational Science Foundation (16 credits, all required) 
Computational Science foundation courses are designed to develop critical computational skills 
consistently leveraged throughout data science: algorithmic thinking, programming confidence, 
and foundational mathematics skills through linear algebra.  Computational Science foundation 
courses make use of Python (CMSCI120) and Java (CMSCI125) ensuring all data science majors 
have experience with the top Data Science languages.  The Computational Science foundation 
fulfills the primary goal of developing technical skills of students from variety of discipline 
interests side by side. 

Required courses include: CMSCI120, CMSCI125, CMSCI254, MATH247, MATH364 (16 
credits) 

Data Skills Development (3 credits) 
Data skills development focuses on developing student’s understanding of digital data storage, 
organization, retrieval, and utilization at a deeper level than can be achieved in foundational 
courses.  Data specific skills are developed through selection of one course; the remaining 
courses in the Data Skills area are available for study in the Computational Science focus area.  

Select one course from: CMSCI359, DATA320, DATA330, DATA340 (3 credits) 

Application Area (select 5; 3+ at 300 level or above, 15 credits)  
The Application Area aligns courses to specific discipline domains, thus helping formulate a 
direction for student focus.  As data science continues to expand into other disciplines, new 
application areas can be introduced by using existing as well as creating some new courses 
without requiring changes to structure or intent of major. This provides flexibility to introduce 
new application areas with minimal curricular and resource impacts.   



  

 

The initial Data Science degree curriculum includes four application areas: Computational 
Science, Operations Research, Data Engineering, and Analytics for Business.  A student 
designed application area provides an option for interested students to pick courses from a 
combination of existing application areas, with a minimum of three courses from a common 
applications area. 

Student Designed Focus Area 
With program permission, select five courses from across focus areas to combine into area of 
interest for individual student 

Capstone Course (3 credit project) 
The capstone course provides an opportunity to demonstrate mastery of concepts completed 
throughout the major.   

The full major is 49 credit hours, scaled sufficiently to enable students within some programs to 
complete double majors.  Students from other majors who are unable to double major with Data 
Science will still have option to complete the Data Science minor which contains overlapping 
technical elements to the overall major. 

Program Summary 

Course Mapping to Foundational Skills 
Foundational Concepts Skills Development Demonstrate 

Proficiency 
Course Data Science Computational 

Science 
Data Capstone 

CMSCI120 (3cr) Required 
CMSCI125 (3cr) Required 
CMSCI254 (3cr) Required 
CMSCI359 (3cr) Select 1 
DATA200 (3cr) Required 
DATA210 (3cr) Required 
DATA220 (3cr) Required 
DATA201 (3cr) Required 
DATA320 (3cr) Select 1 
DATA330 (3cr) Select 1 
DATA340 (3cr) Select 1 
DATA475 (3cr) Required 
MATH247 (4cr) Required 
MATH364 (3cr) Required 

Application Areas (select 5 within 1 area) 
Course Computational 

Science 
Data Engineering Operations Research Analytics for 

Business 
CMSCI349 x x 
CMSCI359 x x 
CMSCI449 x 
CMSCI459 x 
DATA320 x 
DATA330 x x 
DATA340 x x 
DATA350 x x 
DATA410 x 
DATA420 x 



  

 

DATA430 x x 
DATA492 x 
MATH228 x x 
MATH332 x 
MATH387 x x 
MATH388 x x 
MATH389 x x 
MATH390 x 
MATH464 x 
MATH488 x 
MATH/CMSCI489 x x 
ACCT311 x 
ACCT312 x 
ACCT413 x 
BUS250 x 
BUS344 x 
BUS350 x 
ECON211 x 
ECON402 x 
ECON403 x 

Course List and Descriptions 

Computer Science courses 
CMSCI120: Introduction to Computer Science I (3 credits) 

• This is an entry-level course in computer science that covers problem-solving methods
and the development of algorithms.  Students are taught how to design, write, edit, test,
debug and document simple computer programs.  Principles of modularity and
information hiding, good programming style and elementary data representation are
covered.

CMSCI125: Introduction to Computer Science II (3 credits) 
• A continuation of programming techniques from CMSCI120, this course emphasizes the

object-oriented paradigm.  Students learn about class design, inheritance, input and
output to files, and arrays.

CMSCI254: Data Structures and Algorithms (3 credits) 
• The study and implementation of computer algorithms that utilize data structures are

examined in detail.  Such structures include linked lists, stacks, queues, trees, heaps and
graphs.  Searching and sorting algorithms are discussed.  Students learn about recursion
and running-time analysis.

CMSCI349: Software Engineering (3 credits) 
• This is an introductory course in software engineering.  Techniques in software design

and development are studied.  Topics include structured design, structured programming,
top-down design and development, segmentation and modularization techniques, iterative
enhancement, design and code inspection techniques and correctness.  Principles of
object-oriented design and the Unified Process are stressed.  Includes experience in
applying techniques through the development of a large software project.



  

 

CMSCI359: Database Management Systems (3 credits) 
• The design, organization, and implementation of database systems are studied.  Topics

include the relational model, entity-relationship modeling, normalization, SQL, and
database programming.

CMSCI449: Introduction to Artificial Intelligence (3 credits) 
• The concepts and applications of artificial intelligence are examined.  Topics may include

knowledge representation, searching state space, heuristic search, expert systems, natural
language processing, propositional logic, learning and cognitive models, and computer
vision.

CMSCI459: Database Implementation new (3 credits) 
• Topics include physical and logical database design and schemas; file organization, local

and distributed; buffer management; hash tables; advanced querying and query
optimization; device management; database security.

Data Science courses 
DATA200: Introduction to Data Science (3 credits) 

• This course presents an overview of the discipline of data science: its goals, methods,
tools, and scope.  Descriptive and inferential statistics for univariate categorical and
quantitative data is included.  Writing intensive course focused on communicating with
data for data manipulation, statistical analysis, visualization, and report writing.  Ethical
issues surrounding data collection and use are discussed.

DATA210: Exploratory Data Analysis (3 credits) 
• Focus of course is the acquisition, cleaning, manipulation, transformation, and analysis of

data obtained from variety of sources.  Descriptive and inferential statistics for bivariate
categorical and quantitative data is included.  Higher dimension data relationships and
visualizations are explored for summarizing data numerically and
graphically.  Communication intensive course expanding abilities specific to describing
statistical significance of data patterns identified.

DATA220: Machine Learning Models (3 credits) 
• This course is an overview of supervised and unsupervised data science models, and their

application.  These include regression, classification, and clustering algorithms.  Course
seeks to examine the assumptions, capabilities, limitations, and advantages of these
models within the context of application areas.  Communication intensive course
demonstrating full data science lifecycle and reproducibility of results.  Ethical issues
surrounding application of data models are discussed.

DATA201: Special Topics in Data Science (3 1 credit courses) 
• Students work on advanced projects or study in some area of data science. Examples

include machine learning, data mining, natural language processing, network science,
interactive visualizations, and specific applications of data science. This course is offered
at the discretion of the department with regard to the needs and aptitudes of the students



  

 

with preference to completion of DATA200 prior to enrollment.  New skills are 
developed while building on skills learned in DATA200, DATA210, and DATA220. 

DATA320: Data Architecture new (3 credits) 
• Topics include Map-Reduce architectures selected from current technologies such as:

Spark, Hive, Pig, Kafka, Hadoop, HBase, Flume, MongoDB, Cassandra; Cloud
Analytics; container architectures; streaming, real-time platforms; Data as a Service
(DaaS); data organization and security.

DATA330: Data Wrangling new (3 credits) 
• Expansion of data exploration topics covered in DATA210 to include expanded data

query access (relational databases), NoSQL, HTML, XML, JSON, RESTful and SOAP
services, OAuth and social media, web scraping, text mining, image processing.
Advanced techniques for data filtration and summarization are included.

DATA340: Advanced Data Visualization new (3 credits) 
• Topics include geographical mapping; choropleth maps; integrating time elements;

creating interactive visualizations; implementing web visualizations; network
visualizations and social media; data dashboards; integrating with web application
technologies like HTML, CSS, and JavaScript.

DATA350: Natural Language Processing new (3 credits) 
• Topics include bag of words text classification and sentiment analysis, topic modeling,

language modeling, speech recognition, n-grams and correlation.

DATA410: Advanced Machine Learning new (3 credits) 
• Topics include bootstrapping, bagging, boosting; regression regularization techniques;

dimensionality reduction; support vector machines; semi-supervised and reinforcement
learning; deep learning; time series modeling.

DATA420: High Performance Computing new (3 credits) 
• Topics include algorithm design for multicore and core shared memory, for distributed

memory such as clusters and supercomputers and for parallel computing.  Additional
topics include grid computing, GPU and co-processor computing.

DATA430: Network Science new (3 credits) 
• Topics include random networks, scale-free property, evolving networks, degree

correlation, network robustness, communities, spreading phenomena, applications within
social media and science.

DATA475: Data Science Capstone new (3 credits) 
• The capstone project leverages specific technology skills taught throughout the major,

aligning with the data science lifecycle, and utilizing a domain mentor to complete a
specific problem application.



  

 

DATA492: Practicum new (3 credits) 
• Practicum presents an opportunity to gain practical experience through a one semester

internship.  The nature of the work experience and the number of credits must be
approved in advance by the department chair.  (As needed)

Mathematics courses  
MATH228: Discrete Mathematics (3 credits) 

• This course introduces the basic techniques and methods of reasoning for discrete
problem solving.  Topics include induction, set theory, elementary combinatorics, and
graph theory.  Applications to computer science are emphasized.

MATH247: Calculus I (4 credits) 
• Introduction to fundamental concepts of differential and integral calculus with an

emphasis on limits, continuity, derivatives and integrals of elementary functions.
Applications to curve sketching, max-min values, related rates and areas.  Derivatives
and integrals of elementary transcendental functions are developed.

MATH332: Graph Theory (3 credits) 
• The theory and practical applications of graph theory are studied.  Topics include paths

and cycles, bipartite graphs, digraphs, spanning trees, connectivity, matchings, coloring,
planarity, Hamiltonian cycles, and graph classes.

MATH364: Linear Algebra (3 credits) 
• This course examines the mathematics of matrices and determinants with applications to

systems of linear equations, vector spaces, linear transformations, eigenvalues and
eigenvectors, and canonical forms.

MATH387: Probability (3 credits) 
• An introduction to the theory of elementary probability.  Topics include Kolmogorov’s

axioms of probability, conditional probability and independence, finite combinatorics,
discrete and continuous distributions, moment, jointly distributed random variables, limit
theorems, generating functions, Markov chains and random walks.

MATH388: Operations Research (3 credits) 
• An introductory course in operations research.  Topics are selected from linear

programming, network models, project scheduling, stochastic processes, game theory,
queuing theory, decision analysis, non-linear programming, dynamic programming,
simulation, and forecasting.

MATH389: Numerical Methods (3 credits) 
• This course examines a variety of numerical methods for applications of mathematics.

Topics include the numerical solution to nonlinear equations, interpolation, numerical
differentiation and integration, and the numerical solution to differential equations.



  

 

MATH390: Mathematical Statistics (3 credits) 
• The course provides the mathematical foundations of statistics.  Topics include functions

of random variables, transformations of random variables, order statistical, sampling
theory and distributions, introduction to the theory of point estimation and statistical
inference, confidence intervals, hypothesis testing, likelihood ration tests, regression,
correlation, analysis of variance and analysis of enumerative data.

MATH/CMSCI489: Modeling and Simulation (3 credits) 
• This course develops mathematical models and techniques for constructing mathematical

models.  Topics may include population growth, epidemics, scheduling problems,
predator-prey interaction, transportation, economics and stochastic models.

MATH464: Advanced Linear Algebra new (3 credits) 
• This course provides the linear algebra background for advanced work in algebra and

analysis.  Topics expand on vector spaces, linear transformations, matrix factorizations,
projections, canonical forms, eigenvalues, determinants, infinite dimensional linear
spaces.  Possible applications to approximation theory, computation, spectral theory, and
numerical methods for eigenvalues.

MATH488: Stochastic Processes new (3 credits) 
• An introduction to random processes and their applications with focus on discrete-time

point of view with some discussion related to continuous-time.  Common random
processes including white noise, random walks, Gaussian processes, Markov processes,
and Poisson processes are discussed.  Instructor discretion to include more advanced
statistical concepts including signal processing and spectrum estimation.

Business courses 
ACCT311: Forensic Accounting and Fraud Examination 

• This course is an introduction to the practice of forensic accounting and will examine the
role of the forensic accountant in investigating fraudulent financial reporting and
misappropriation of assets including the various schemes involves in financial statement
fraud, theft, embezzlement, procurement and disbursements fraud, and money laundering.
The course will emphasize the tools and techniques used by forensic accountants to
detect and investigate these various frauds including digital analysis and other computer-
based applications.  Students will also ready and study actual case studies and apply the
principles learned in this course to the fraud schemes perpetrated.

ACCT312: Forensic Account and Litigation Advisory Services 
• This course explores the litigation advisory services discipline of forensic accounting,

including the various litigation support services and expert testimony provided by
forensic accountants.  The course will focus on the US civil court system; commercial
claims, torts, and intellectual property dames; and how forensic accountants compute
economic losses and damages.  In addition, the course will examine the forensic
accountant’s role in conducting business valuations and analysis.  The course also
explores proper evidence management, including a brief introduction to investigating
electronic evidence, performing digital forensic analysis, and the role of the digital



  

 

forensic specialist.  Students will study actual case studies and apply the principles 
learned related with these forensic disciplines. 

ACCT413: Introduction to Forensic Data Analytics and Electronic Evidence 
• This course examines the use of the computer and technology by both the perpetrators of

fraud and other crimes along with how forensic accountants use the computer and
technology as a means to detect and prosecute fraud and abuse.  Students will learn and
utilize modern forensic tools, techniques and computer-based applications used by
forensic accountants in fraud investigations and other forensic work.  Students will work
with case studies and related data sets using certain forensic applications to uncover
potential fraudulent transactions and information to aid in forensic investigations.

BUS250: Introduction to Business and Decision Making 
• An exploration into the world of contemporary business from entrepreneurship and small

business development, to organizational structure, finance, going global, data science,
management, marketing, operations, and more.  Students discover how problem solving
and critical thinking are applied to decision making.

BUS344: Operations and Supply Chain Management 
• An examination of the transformation process that converts inputs into outputs, and how

it adds value to the outputs.  Also investigates the concepts, insights, practical tools and
decision support systems that are important for the effective management of supply
chains.  Long-term strategic design issues, shorter-term tactical and operational issues are
closely examined.  State-of-the-art concepts of globally optimal decision making, often
across traditional organizational boundaries are emphasized.

ECON211: Intermediate Macroeconomic Theory 
• Genesis of national income, consumption function, multiplier and the effect of money

and credit conditions on output, prices and employment.  Attention to public and
stabilization policy, international trade, federal budgetary problems and the supply side of
the economic model.  Students are required to track the performance of the U.S.
macroeconomy for one semester.

ECON402: Applied Economic Analysis 
• Course introduces students to a practical economic analysis.  Applied analysis in

economics is on the cutting edge of economic research and it is necessary for making
decisions.  The knowledge of theoretical models, the application of those and the use of
relevant information are critical to understanding how a project or policy initiative might
impact a business, an industry, public policy or the public at large.  This course has three
main goals: learning basic theoretical models; applying economic analysis in the areas of
Micro Theory, Economic Growth, Development, Poverty and Inequality, Spatial
Econometrics, Experimental Economics, Behavioral Economics, Neuroeconomics and
Public Policy.



  

 

ECON403: Econometrics 
• Introduces students to some of the basic quantitative and statistical techniques used in

empirical research in Economics.  Students will learn how to formulate, estimate,
evaluate, and interpret relationships between variables in the form of regression models
with the help of Econometrics software, Stata.  Topics covered include the classical linear
regression model, hypothesis testing and evaluation of estimation results, specification of
functional forms, implications of the violations of classical assumptions, introduction to
time series data models, and introduction to binary dependent variable models.  As part of
the course requirements, students will apply some of the techniques learned in class to a
research project of interest to produce a term paper.

Sample Four Year Data Science Major Sequence 
Fall Spring 

Courses Credits Courses Credits 
Freshman Year 

First Year Symposium 3 Origins of the West 3 
World Languages I 3 World Languages II 3 
Social Science 3 Foundations of Philosophy 3 
Intro to Computer Science I 3 Intro to Computer Science II 3 
Intro to Data Science 3 Exploratory Data Analysis 3 

15 15 

Sophomore Year 
The Western Imagination 3 Belief in Today’s World 3 
Philosophy in the Modern Age 3 America in the World 3 
Data Structures and Algorithms 3 Mathematical Thinking 3 
Machine Learning Models 3 Linear Algebra 3 
Calculus I 4 

16 
Data Skills Elective 
Data Science Special Topics 

3 
1 
16 

Junior Year 
Modernity Lit/Art/Music/Theater 3 Ethics and the Human Good 3 
Encountering Christ 3 Global Encounters 3 
Application Area Elective 3 Application Area Elective 3 
Application Area Elective 3 Elective 3 
Elective 
Data Science Special Topics 

3 
1 
16 

Lab Science 4 
16 

Senior Year 
Application Area Elective 3 Data Science capstone 3 
Application Area Elective 3 Elective 3 
Data Science Special Topics 
Elective 
Elective 

1 
3 
3 

Elective 
Elective 
Elective 

3 
3 
3 

13 15 



  

 

Total credits 122 

Sample Four Year Data Science/Mathematics Double Major Sequence 
Fall Spring 

Courses Credits Courses Credits 
Freshman Year 

First Year Symposium 3 Origins of the West 3 
World Languages I 3 World Languages II 3 
Social Science 3 Foundations of Philosophy 3 
Calculus I 4 Calculus II 4 
Intro to Data Science 3 Exploratory Data Analysis 3 

16 16 

Sophomore Year 
The Western Imagination 3 Belief in Today’s World 3 
Philosophy in the Modern Age 3 America in the World 3 
Intro to Computer Science I 3 Mathematical Thinking 3 
Machine Learning Models 3 Linear Algebra 3 
Calculus III 4 

16 
Intro to Computer Science II 
Data Science Special Topics 

3 
1 
16 

Junior Year 
Modernity Lit/Art/Music/Theater 3 Ethics and the Human Good 3 
Encountering Christ 3 Global Encounters 3 
Data Structures and Algorithms 3 DS Application Area Elective^ 3 
DS Application Area Elective^ 3 Discrete Math 3 
Math Elective 
Data Science Special Topics 

3 
1 
16 

Differential Equations 
Math Seminar I 

3 
1 
16 

Senior Year 
Lab Science 4 Data Science capstone 3 
DS Application Area Elective^ 3 DS Application Area Elective^ 3 
DS Application Area Elective^ 
Elective or Math Elective^ 
Data Science Special Topics  

3 
3 
1 
14 

Algebraic Structures 
Elective 
Math Seminar II 

3 
3 
1 

13 

Total credits 122 



  

 

^MATH387, MATH388, MATH389, and MATH489 count as Data Science electives within the 
Computational Science or Operations Research application areas as well as Math electives.  Two 
of the selected Data Science Application area electives can be counted toward both degrees. 

Sample Four Year Data Science/Computer Science Double Major Sequence 
Fall Spring 

Courses Credits Courses Credits 
Freshman Year 

First Year Symposium 3 Origins of the West 3 
World Languages I 3 World Languages II 3 
Social Science 3 Foundations of Philosophy 3 
Intro to Computer Science I 3 Intro to Computer Science II 3 
Intro to Data Science 3 Exploratory Data Analysis 3 

15 15 

Sophomore Year 
The Western Imagination 3 Belief in Today’s World 3 
Philosophy in the Modern Age 3 America in the World 3 
Data Structures and Algorithms 3 Mathematical Thinking 3 
Machine Learning Models 3 Principles of Software Dev 3 
Calculus I 4 

16 
Discrete Math 
Data Science Special Topics 

3 
1 
16 

Junior Year 
Modernity Lit/Art/Music/Theater 3 Ethics and the Human Good 3 
Encountering Christ 3 Global Encounters 3 
Computer Architecture 3 DS Application Area Elective^ 3 
DS Application Area Elective^ 3 CS elective 3 
CMSCI 442, 453, or 485 
Data Science Special Topics 

3 
1 
16 

CS elective 
Data Science Special Topics 

3 
1 
16 

Senior Year 
Lab Science 4 Data Science capstone 3 
DS Application Area Elective^ 3 DS Application Area Elective^ 3 
DS Application Area Elective^ 
CMSCI 442, 453, or 485 
CS Senior Project Proposal 

3 
3 
1 
14 

CS Senior Project 
CS elective 

3 
3 
1 

13 

Total credits 122 



^DATA220 counts as a Computer Science elective, leaving three additional electives to 
complete.  CMSCI349 and CMSCI359 along with DATA330, DATA340, DATA350 count for 
both Computational Science or Data Engineering application areas as well as Computer Science 
electives.  At most one of the remaining three CS electives can be counted toward both degrees 
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