A MEMORANDUM

DATE: March 8, 2021
TO: UCCC Members
FROM: Dr. Dana Pomykal Franz, Chair

SUBJECT: UCCC Meeting on Friday, March 19, 2021 at 1:30 p.m.

The agenda and proposals for the meeting on Friday, March 19, 2021 1:30 p.m. are enclosed. The
meeting will be held by WebEx. Please contact the UCCC Office if you are unable to participate.

The link for WebEXx will be sent to you in separate emails.
Thank you.

Enclosures: Course/Curriculum Proposals



AGENDA

UNIVERSITY COMMITTEE ON COURSES AND CURRICULA

1. Welcome

2. Approval of minutes
3. Course proposals by college/school

March 19, 2021

AGRICULTURE AND LIFE SCIENCES

Addition
+Online/Distance

ADS 4883/6883

Contemporary Issues in Meat Processing & Consumption

ARCHITECTURE, ART AND DESIGN

‘ +Online/Distance ‘ ARC 3713

| Assemblages

ART AND SCIENCES

Addition

BI1O 6493

(split level with BIO 4493)

Microbial Ecology

+Online/Distance

BI1O 4514/6514

Animal Physiology

+Online/Distance MA 4373/6373 Introduction to Partial Differential Equations
Modification MA 8463 Numerical Linear Algebra

EDUCATION

+Online/Distance | COE 8763 Counseling the Sexually Abused Client
+Online/Distance | COE 9033 Advanced Seminar

+Online/Distance | EDL 8323 Differentiation of Instruction for Teacher Leadership
+Online/Distance EDL 8333 Ig:ggirrslgigractice and Learning Environment for Teacher
+Online/Distance | EDL 8343 Effective and Reflective Practitioner for Teacher Leadership
+Online/Distance | EDL 8353 Teacher Leadership Internship

Addition EDS 4503/6503 Issues, History and Rationale of Science Education
+Online/Distance

Addition EDS 4513/6513 Informal Science Instruction

+Online/Distance

Addition EDS 4523/6523 Teaching Scientific Inquiry

+Online/Distance

Addition EDS 4533/6533 Teaching Science with Virtual Reality
+Online/Distance

+Online/Distance | EPY 8513 Psychometric Theory

Addition EPY 8713 Experimental Analysis of Behavior

Modification Kl 2023 Foundations of Health Education

+Online/Distance

+Online/Distance | SS 3403 Facility and Event Management in Sport



https://next.catalog.msstate.edu/courseleaf/courseleaf.cgi?page=/courseadmin/8985/index.html&step=tcadiff
https://next.catalog.msstate.edu/courseleaf/courseleaf.cgi?page=/courseadmin/637/index.html&step=tcadiff
https://next.catalog.msstate.edu/courseleaf/courseleaf.cgi?page=/courseadmin/8862/index.html&step=tcadiff
https://next.catalog.msstate.edu/courseleaf/courseleaf.cgi?page=/courseadmin/1277/index.html&step=tcadiff
https://next.catalog.msstate.edu/courseleaf/courseleaf.cgi?page=/courseadmin/6095/index.html&step=tcadiff
https://next.catalog.msstate.edu/courseleaf/courseleaf.cgi?page=/courseadmin/6056/index.html&step=tcadiff
https://next.catalog.msstate.edu/courseleaf/courseleaf.cgi?page=/courseadmin/2133/index.html&step=tcadiff
https://next.catalog.msstate.edu/courseleaf/courseleaf.cgi?page=/courseadmin/2141/index.html&step=tcadiff
https://next.catalog.msstate.edu/courseleaf/courseleaf.cgi?page=/courseadmin/8598/index.html&step=tcadiff
https://next.catalog.msstate.edu/courseleaf/courseleaf.cgi?page=/courseadmin/8597/index.html&step=tcadiff
https://next.catalog.msstate.edu/courseleaf/courseleaf.cgi?page=/courseadmin/8596/index.html&step=tcadiff
https://next.catalog.msstate.edu/courseleaf/courseleaf.cgi?page=/courseadmin/8743/index.html&step=tcadiff
https://next.catalog.msstate.edu/courseleaf/courseleaf.cgi?page=/courseadmin/9259/index.html&step=tcadiff
https://next.catalog.msstate.edu/courseleaf/courseleaf.cgi?page=/courseadmin/9260/index.html&step=tcadiff
https://next.catalog.msstate.edu/courseleaf/courseleaf.cgi?page=/courseadmin/9261/index.html&step=tcadiff
https://next.catalog.msstate.edu/courseleaf/courseleaf.cgi?page=/courseadmin/9262/index.html&step=tcadiff
https://next.catalog.msstate.edu/courseleaf/courseleaf.cgi?page=/courseadmin/3911/index.html&step=tcadiff
https://next.catalog.msstate.edu/courseleaf/courseleaf.cgi?page=/courseadmin/9270/index.html&step=tcadiff
https://next.catalog.msstate.edu/courseleaf/courseleaf.cgi?page=/courseadmin/5730/index.html&step=tcadiff
https://next.catalog.msstate.edu/courseleaf/courseleaf.cgi?page=/courseadmin/7857/index.html&step=tcadiff

ENGINEERING

+Online/Distance | ASE 3233 Aerospace Structural Analysis |

+Online/Distance | CHE 3213 Heat Transfer Operations

FOREST RESOURCES

Addition | FO 4203/6203 \ Computer Application s for Forest Resources Il

4. Degree proposals by college/school

ARTS & SCIENCES

Addition MS Data Science (same proposal as listed under Engineering)
+Distance Education

EDUCATION
Modification MS Educational Psychology/Applied Behavior Analysis
Modification BS Elementary Education/Early Childhood & Middle School

ENGINEERING

Addition MS Data Science (same proposal as listed under Arts & Sciences)
+Distance Education



https://next.catalog.msstate.edu/courseleaf/courseleaf.cgi?page=/courseadmin/8122/index.html&step=tcadiff
https://next.catalog.msstate.edu/courseleaf/courseleaf.cgi?page=/courseadmin/1728/index.html&step=tcadiff
https://next.catalog.msstate.edu/courseleaf/courseleaf.cgi?page=/courseadmin/9282/index.html&step=tcadiff

APPROVAL FORM FOR

DEGREE PROGRAMS

MISSISSIPPI STATE UNIVERSITY

NOTE: This form is a cover sheet that must accompany the degree program change proposal. The actual
proposal should be prepared in accordance with format requirements provided in the Guide and Format for
Curriculum Proposals published by the UCCC. Both cover sheet and proposal should be submitted to UCCC
Mail Stop 9702 (281 Garner Hall), Phone: 325-9410.

Colleges: Arts & Sciences; Engineering Departments: Math & Statistics;
Computer Science & Eng.

Contact Person: Drs. Shahram Rahimi & Mohsen Razzaghi
Mail Stop: x7450 and x7132

E-mail: rahimi@cse msstate.edu; razzaghi@math.msstate.edu
Nature of Change: New Program Date Initiated: 2/2021 Effective Date: 8/2021

New Degree Program Name: Data Science (Starkville and Distance Campus)
Major: MS Concentration: None

Summary of Proposed Changes:
Introduce new interdisciplinary Master of Data Science, jointly administered by

Math/Statistics & Computer Science and Engineering. The program is for Starkville and
Distance campuses.

Approved: Date:
Mohsen ey e el N
Razzaghi i T s 2/12/21
Dspartmant Head
Shahram S e
Rahimi mmwuzuﬁss 2/12/21
Department Head

Chalr, College or'Scr{g'ol Curriculum Committes

.n/’uaﬂ) w ) wdan .3/‘1' r/ 2|



%‘Pﬁu&z 03/03/2021

Chair, College or School Curriculum Committee

Dean of College or School

3/3/2021

i === -

Dean of College or School

100 Sime Unvershty,
L
70670

Thomas Anderson &

Chair, University Committee on Courses and Curricula

Chair, Graduate Council(if applicable)

Chair, Deans Council



1. Catalog Description

The interdisciplinary Master of Science in Data Science degree program will provide students with a broad training
in managing, processing, and extracting valuc from a giant and diverse data sets and allow them to communicate
their findings. The program will prepare students for professional employment in industry, government, and NGOs

and at the same time obtain sufficient skills to continue into more advanced degree programs. Admission to the

Master's program in Data Science is open to graduates from all disciplines with a strong quantitative background
and computational skills. The program of study is a blend of statistical and optimization methodology laced with
data management and computational skills, and it provides graduate students with the opportunity to participate in

data analytics projects.

2. Graduate Degree Curriculum Outline

Italics indicate new courses currently under UCCC review or submitted with this proposal.

PROPOSED New Description

Degree: Data Science
Major: MS (Non-Thesis)

The interdisciplinary Master of Science in Data Science degree program will provide students with broad
training in managing, processing, and extracting value from a giant and diverse data sets and allow them to
communicate their findings. The program will prepare students for professional employment in industry,
government, and NGOs and at the same time obtain sufficient skills to continue into more advanced degree
programs. Admission to the Master's program in Data Science is open to graduates from all disciplines with a
strong quantitative background and computational skills. The program of study is a blend of statistical and
optimization methodology laced with data management and computational skills, and it provides graduate
students with the opportunity to participatc in data analytics projects.

CURRENT CURRICULUM OUTLINE Reiiie

Core Courses

CSE 8423 Data Science: Concepts & Practice
ST 8123 Statistical Thinking

ST 8133 Statistical Modeling

CSE 6503 Databasec Management Systems
8000 Level Graduate Capstone

LW W wwWw

General Electives 15

Students will complete 15 hours in approved Data Science electives. Up to 6 hours of
Directed Individual Study may count towards the degree.

Total Hours: At lcast 13 credit hours of the 30 must be at the 8xxx level. 30

Applicants to the program will demonstrate a satisfactory grasp of acquired breadth in the courses: Linear Algebra
(MA 3113), Calculus T (MA 1723), and Data Structures (CSE 2383), which should be dcterimined by the Graduate
Coordinating Committee of the Data Science Program (GCCDS). The Data Structures requirement may be satisfied
by completing CSE 6753 Fundamentals of Computing with a grade of B or higher post admittance with permission.
Students must submit a satisfactory result on the Graduate Record Exam and have a minimum of 3.00 out of 4.00
Grade Point Average of equivalent, or by the approval of the GCCDS. For students that must demonstrate English
Proficiency, a minimum score of 550 Paper-Based Test (PBT) or 213 Computer-Based Test (CBT) or 79 Internct-
Based Test (iBT) on the Test of English as a Foreign Language (TOEFL) or an International English Language
Testing Systems (IELTS) score of 6.5 is required, or by the approval of the GCCDS.




This degree is a 30 credit, courses-only Master's degree; final evaluation will be performed during the
Comprehensive oral exam.

The Capstone is a final, project-based class to put the data science knowledge into practice. The course is i the
department of the student's major professor or Capstone director if in a department different than the major
professor. At this time, CSE 8080 and S7 8080 will be used for this purpose. The Capstone will include a written
and oral report on the work, evaluated by the student's committee. A brief description of the new courses follows:

e CSE 8423. Three hours lecture. This course introduces the fundamental concepts of data science, covering data
representation and transformation, visual data analysis, statistical modeling, tidy and relational data, functional
data-flow programming, and communicating results. The course introduces the practice of data science using
standard data science tools and languages.

e ST 8080 Directed Project for Data Science: Hours and credits to be arranged. An individual professional project
open only to candidates for the Master of Data Science degree. Formal written and oral project reports are
required.

e ST 8123 Statistical Thinking: Probability Models and Theory of Statistics. (Pre-requisitc MA 1723 or consent
of instructor). Three hours Lecture. This course introduces concepts and theory of statistical inference, focuses
on using data to infer (estimation and testing) about the unknown parameters, and doing so in the most optimal
way; it also covers the basic Bayesian inference theory.

e ST 8133 Statistical Modeling. (Pre-requisite ST 8123 or consent of instructor). Three hours Lecture. It
introduces statistical modeling in a wide variety of situations, modeling univariate data with an appropriate
probability distribution, modeling bivariate and multivanate data using general lincar modeling (regression and
design models), modeling binary data through a logit link function, modeling categorical data.

Electives allow students to focus on a specific domain of data science or its applications and sclect appropriate
classes to support said applications. Currently approved electives are listed below:

CSE 6433 Artificial Intelligence

CSE 4833 Introduction to Algorithms

CSE 8443 Visualization

CSE 8673 Machine Learning

CSE 8833 Algorithms

CSE 9633 Topics in Al

ST 8263 Advanced Regression Analysis

+ ST 8353 Statistical Computing

+ ST 8413 Multivariate Statistical Methods

» ST 8913 Smoothing Methodology

» ST 8923 Time Series

» ST 8214 Design and Analysis of Experiments
Approved CSE 8990 or ST 8990 Special Topics

Other courses or concentrations may be added as the program matures. At this time, ST 8923 Time Series and ST

8913 Smoothing Mcthodology have been submitted for the UCCC approval. Here are their descriptions:

e ST 8913: Smoothing Methodology (Three credit hour, Pre-requisite: ST 8123 or the consent of instructor) Basic
ideas of nonparametric estimation, Kernel-based smoothing methods of univariate density and regression
estimation, mathematical analysis of kernel smoothing, bias reduction, optimal and data-based bandwidth
choices, cstimations of functions related to density and regression functions.

e ST 8923: Time series (Three credit hour, Pre-requisite: ST 8133 or the consent of instructor) This course
introduces and assesses modeling and forecasting for random processes that evolve over time, practical
implemcntation strategics such as model selection and identification, cstimation, and diagnostic checking are
also considered, applications in business, climate, and general science will be discussed.



3. Justification and Student Learning Outcomes

There has been increased interest in the data science program that span statistics, computer science, and other
disciplines. This includes a recent Provost committee on Data Science and proposed MOA with institutions interest
in Data Science. We propose this joint program between the Department of Mathematics and Statistics and the
Department of Computer Science and Engineering to meet this need. Courses will be offered in both departments,
both departments will supervise it, and major professors and committee members may be from both departments
equally. The program will be on the Starkville campus and online.

The learning outcomes are for the new program are:

- Students will demonstrate a depth and breadth in understanding statistical modeling, data management, and
extracting meaning from data. This will be evaluated by their examinations in related courses and their capstone
project.

- Graduates will be able to communicate effectively to a broad range of audiences, demonstrating rescarch
capability and data science application. This will be evaluated by their capstone project and comprehensive exam
defense.

- Graduates will be prepared to serve in data science development and leadership roles in academia, industry, and
government, including possible doctoral studies. This will be evaluated by exit interviews and follow-ups with
alumni.

4. Support

A letter of support from the Department Heads associated with this plan are included.

S. Proposed 4-Letter Abbreviation

DSCI

6. Effective Date

Fall 2021

7. CIP Code

30.7001



Appendix 8: New Degree Program Proposal
(Submit Appendix 8 in PDF format with signatures)

Institution:

Date of Implementation: Incremental, Six-Year Cost of Incremental, Six-Year Per Student Cost of
Implementation: Implementation:

August 2021 $1,905,183 $10,584

Will it attract new students to the Potential Six-Year, New Revenue: Potential New, Six-Year Revenue Per

university? Student:

OX Yes O No $2,957,400 $16,430

Program Title as will Appear on Academic Program Inventory, Diploma, and Transcript; Six-Digit CIP Code:

Data Science 30.7001

Name of Degree(s) to be Awarded: Total Credit Hour Requirements to earn the degree:

Master of Science 30

List any institutions within the state offering similar programs:
There are no other MS Data Science programs in the state. UM has an undergraduate CS emphasis in Data Science.

Responsible Academic Unit(s): Institutional Contact: Drs. Shahram Rahimi & Mohsen
Departments of Math & Stats; Department of Computer Science & Razzaghi
Engineering Phone: x7450 and x7132

Email: rahimid@/cse.msstate.edu and
razzaghi/@math.msstate.edu

Check one of the boxes below related to SACSCOC Substantive Changes.

X Proposed Program s Not a Substantive Change Proposed Program is a Substantive Change
Number of Students Expected to Enroll in First Six Years: Number of Graduates Expected in First Six Years:
Year One 10 Year One O
Year Two 25 Year Two 8
Year Three 35 Year Three 20
Year Four 35 Year Four 28
Year Five 35 Year Five 28
Year Six 40 Year Six 28
Total 180 Total 112

Program Summary:

The interdisciplinary Master of Science in Data Science degree program will provide students with broad training in managing,
processing, and extracting value from a giant and diverse data sets and allow them to communicate their findings. The program will
prepare students for professional employment in industry, government, and NGOs and at the same time obtain sufficient skills to
continue into more advanced degree programs. Admission to the Master's program in Data Science is open to graduates from all
disciplines with a strong quantitative background and computational skills. The program of study is a blend of statistical and optimization
methodology laced with data management and computational skills, and it provides graduate students with the opportunity to participate
in data analytics projects.



Chief Academic Officer Signature Date

Institutional Executive Officer Signature Date

Institution:

1. Describe how the degree program will be administered including the name and title of person(s) who will be responsible for
curriculum development and ongoing program review.

A graduate coordinating committee for the data science (GCCDS) program will be formed consisting of four members. The fout
members include the Graduate Coordinator in Mathematics and Statistics, the Graduate Coordinator in Computer Science and
Engineering (who jointly serve as Chair of this committee), one member appointed by the Department Head of Mathematics and
Statistics, and one member appointed by the Department of Computer Science and Engineering. With the agreement between
both Department Heads, the Chairpersons of the Committee may ask the student’s Department Head of the student’s track to
appoint a faculty member to this committee while discussing issues related to that student.

This committee will be responsible for making admissions decisions, as well as programmatic decisions. The committee will also
hear student petitions, approve or disapprove requirements completed at other institutions, and decide on other matters on a case-
by-case basis. The committee will also be responsible for maintaining the curriculum and keeping it current.

For purposes of paperwork and logistics, the department of the designated Graduate Coordinator of the GCCDS will rotate
between colleges and departments that chair the GCCDS on a three-year term. The initial appointment will be with the
Department of Mathematics and Statistics. The Graduate Coordinator will be responsible for the logistics of handling applications
for admission, admitting students, communicating, and soliciting decisions from the committee. Duties such as meeting with
prospective and current students and advising any students that have not yet selected a major professor will be shared amongst the
GCCDS. The GCCDS approves any related issues for the graduate students.

A student’s graduate committee will consist of 3-5 members of the Departments of Computer Science and Engineering,
Mathematics and Statistics, and other departments and colleges that offer a concentration in the program. A college or department
will be considered participating in the committee if one of its faculty members teaches a course within the degree. One member of
a student’s committee shall be from Computer Science and one member from Math/Stats at minimum.

2. Describe the educational objectives of the degree program including the specific objectives of any concentrations, emphases,
options, specializations, tracks, etc.

Graduated students from our Data Science program will manage, process, and extract value from the giant and diverse data sets,
searching for novel solutions to real-world problems. Data Science plays a significant role in advancing the understanding and
solving the problems in many fields like agriculture, natural resources, engineering, natural and physical sciences, and social
sciences.

Learning outcomes:
o  Students will demonstrate a depth and breadth in understanding statistical modeling, data management, and extracting
meaning from data.
e  Graduates will be able to communicate effectively to a broad range of audiences, demonstrating research capability and
data science application.
o  Graduates will be prepared to serve in data science development and leadership roles in academia, industry, and
government, including possible doctoral studies.

Assessment methods:

Students will be expected to complete an applied data science capstone and present findings throughout their graduate program
work. Their training will be relevant statistics and computer science and a chosen focus. Each student's committee members will
complete an evaluation form assessing the student's effectiveness in their communication and research skills. Graduates will also
be tracked after graduation to determine whether they were employed in data science positions or relevant degree programs.



Describe any special admission requirements for the degree program including any articulation agreements that have been
negotiated or planned.

Admitted applicants to the Data Science program at MSU will meet the University's requirements. Applicants to the program will
demonstrate a satisfactory grasp of acquired breadth in the courses: Linear Algebra (MA 3113), Calculus II (MA 1723), and Data
Structures (CSE 2383), which should be determined by the GCCDS Program. The Data Structures requirement may be satisfied by
completing CSE 6753 Fundamentals of Computing with a grade of B or higher post admittance with permission. Admission into
the program will be determined by a vote of the Graduate Studies Committee.

Describe the professional accreditation that will be sought for this degree program. If a SACSCOC visit for substantive change
will be necessary, please note.

No professional accreditation is currently available or will be sought for this program.

Describe the curriculum for this degree program including the recommended course of study (appending course descriptions for all
courses) and any special requirements such as clinical, field experience, community service, internships, practicum, a thesis, etc.

Students are required to complete 30 credit hours of which at least 15 must be at the 8o level:

Core Courses (15 Credit hours

CSE 8423 Data Science: Concepts & Practice*
ST 8123 Statistical Thinking*

ST 8133 Statistical Modeling*

CSE 6503 Database Management Systems
8000 Level Graduate Capstone**

Specialty Electives (15 Credit hours)

* Under review by UCCC or submitted concurrently.

** The Capstone is a final, project-based class to put the data science knowledge into practice. The course is in the department of
the student's major professor. At this time, CSE 8080 and ST 8080* will be used for this purpose. The capstone will include a
written and oral report on the work, evaluated by the student's committee.

Electives allow students to focus on a specific domain of data science or its applications and select appropriate classes to support
said applications. Currently supported classes are:

CSE 6433 Artificial Intelligence

CSE 6833 Introduction to Algorithms

CSE 8443 Visualization

CSE 8673 Machine Learning

CSE 8833 Algorithms

CSE 9633 Topics in Al

ST 8263 Advanced Regression Analysis

ST 8353 Statistical Computing

ST 8413 Multivariate Statistical Methods

ST 8913 Smoothing Methodology*

ST 8923 Time Series*

ST 8214 Design and Analysis of Experiments
Approved CSE 8990 or ST 8990 Special Topics

Other courses or concentrations may be added as the program matures. At this time, ST 8923 Time Series and ST 8913 Smoothing
Methodology have been submitted for the UCCC approval. After the UCCC approval, these two courses will be added to the
above list of courses.

This degree is a courses-only Master's degree; final evaluation will be performed during the Comprehensive oral exam.



