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14 March 2023

Dr. Thomasson,

COLLEGE OF AGRICULTURAL AND
LIFE SCIENCES

Department of Plant and Soil Sciences

P.O. Box 9555
32 Creelman Street, 117 Dorman Hall
Mississippi State, MS 39762

P. 662.325.2311
F. 662.325.8742
www.pss.msstate.edu

The Department of Plant and Soil Sciences supports the request for curriculum
modification by the Department of Agricultural and Biological Engineering, which requires
Biosystems Engineering students to take the courses, PSS 1313 and 3303/1.

Please let me know how we can assist.

Respectfully submitted,

LA D

Darrin M. Dodds
Professor and Head






T5TATEY MISSISSIPPI STATE DEPARTMENT OF

UNIVERSITY. ANIMAL AND DAIRY SCIENCES
P.O. Box 9815

Mississippi State, MS 39762

P. 662.325.2802

F. 662.325.8873

March 13, 2023
To Whom It May Concern:

The Department of Animal and Dairy Science supports the request for curriculum modification by the
Department of Agricultural and Biological Engineering, which requires Biosystems Engineering students
to take the course, ADS 1114.

Sincerely,

B, /Q/{ i bsda/ nf T Shme e

Dr. Joe Street
Interim Department Head

BUILDING THE FUTURE OF ANIMAL AGRICULTURE






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, along with all required copies, to UCCC, Garner, Room 279,

(Mail Stop 9702).
College or School: Bagley College of Engineering Department: Ag & Biological Engineering
Contact Person: Steve Elder Mail Stop: 9632 E-mail: selder@abe.msstate.edu

Nature of Change: Degree modification Date Initiated: 2/6/2023 Effective Date: Fall '23

New or Current Degree Program Name: Biosystems Engineering

Summary of Proposed Changes:

New curriculum has stronger emphasis on agriculture natural resources; introductory courses have been modified and
expanded to two credit hours; some previously required courses have been replaced by electives.

Approved by: Date:
J. Alex Thomasson oo s osoo 217123
Departmer%Head

, 3/9/23
ha e ool Curriculum Committee
for Jason Keith 3/10/2023

Dean, Coliege or Scheel

Chair, University Committee on Courses & Curricula

Chair, Graduate Council (if applicable)

Chair, Deans Council

@(m%\u MQ il odir e Aol 3 / 7193

A

\

SACS Letter Sent

THL Action Iilequired




T.J. Jankun-Kelly

3/9/23





PROPOSAL TO MODIFY THE
BIOLOGICAL ENGINEERING BACHELOR OF SCIENCE PROGRAM

1. CATALOG DESCRIPTION
See Outline Chart below.

. DEGREE MODIFICATION OUTLINE CHART

CURRENT Degree Description

PROPOSED Degree Description

Degree: Bachelor of Science
Major: Biological Engineering
Concentration:

Degree: Bachelor of Science
Major: Biosystems Engineering
Concentration:

Biological Engineering is that branch of the
engineering profession that deals with
engineering problems encountered in biological
systems. The responsibilities of the Biological
Engineer may include finding solutions to
address the need for more complex food-
producing systems, controlling and monitoring
the deterioration of the earth’s environment,
autonomy in agriculture and biological systems,
the use of new technologies in robotics and
artificial intelligence, and the creation of new
engineering designs based on the inherently
creative characteristics of living systems.

The curriculum in Biological Engineering is
designed to give the student a thorough
grounding in the basic sciences of mathematics,
physics, chemistry, taken with and followed by
a series of courses in the engineering and
biological sciences.

Biosystems Engineering is that branch of the
engineering profession that deals with
engineering problems encountered in biological
systems. The responsibilities of the Biosystems
Engineer may include finding solutions to
address the need for more complex food-
producing systems, controlling and monitoring
the deterioration of the earth’s environment,
autonomy in agriculture and biological systems,
the use of new technologies in robotics and
artificial intelligence, and the creation of new
engineering designs based on the inherently
creative characteristics of living systems.

The curriculum in Biosystems Engineering is
designed to give the student a thorough
grounding in the basic sciences of mathematics,
physics, chemistry, taken with and followed by a
series of courses in the engineering and
biological sciences.

CURRENT CURRICULUM Required PROPOSED CURRICULUM Required
OUTLINE Hours OUTLINE Hours
English Composition 6 English Composition 6
EN 1103 English Comp I OR EN 1103 English Comp I OR
EN 1163 Accelerated Comp I EN 1163 Accelerated Comp I
EN 1113 English Comp II OR EN 1113 English Comp II OR
EN 1173 Accelerated Comp II EN 1173 Accelerated Comp II
Mathematics 6-9 Mathematics 6-9
See Major Core See Major Core
Natural Sciences 6-8 Natural Sciences 6-8
See Major Core See Major Core






Humanities 6 Humanities 6
Any Gen Ed course Any Gen Ed course

Fine Arts 3 Fine Arts 3
Any Gen Ed course Any Gen Ed course

Social/Behavioral Sciences 6 Social/Behavioral Sciences 6
Any Gen Ed course Any Gen Ed course

Major Core Major Core

Math and Basic Science 40 Math and Basic Science 29
MA 1713 Calculus I MA 1713 Calculus I

MA 1723 Calculus I1 MA 1723 Calculus 11

MA 2733 Calculus III MA 2733 Calculus III

MA 2743 Calculus IV MA 2743 Calculus IV

MA 3253 Differential Equations I MA 3253 Differential Equations I

CH 1213 Chemistry I CH 1213 Chemistry I

CH 1211 Investigations in CH 1211 Investigations in

Chemistry I Chemistry I

CH 1223 Chemistry 11 CH 1223 Chemistry 11

CH 1221 Investigations in CH 1221 Investigations in

Chemistry II Chemistry II

CH 2503 Elementary Organic

Chemistry OR

CH 4513 Organic Chemistry 1

CH 2501 Elementary Organic Chem

Lab OR

CH 4511 Organic Chemistry I Lab

PH 2213 Physics I PH 2213 Physics |

PH 2223 Physics 11 PH 2223 Physics 11

BIO 3304 General Microbiology

BCH 4013 Principles of

Biochemistry OR General

Biochemistry

Engineering Topics 39 Engineering Topics 40

ABE 1911 Intro to Engineering in
Life Sciences

ABE 1921 Intro to Engineering
Design

ABE 4803 Biosystems Simulation
ABE 3413 Bioinstrumentation [
ABE 3303 Transport in Biological
Environment

ABE 4423 Bioinstrumentation II
ABE 3813 Biophysical Properties of
Materials

ABE 1912 Computer-Based
Problem Solving in Biological
Engineering

ABE 1922 Intro to Engineering
Design and Manufacturing

ABE 4803 Biosystems Simulation
ABE 3413 Bioinstrumentation [
ABE 3303 Transport in Biological
Environment

ABE 4423 Bioinstrumentation II
ABE 3813 Biophysical Properties of
Materials






ABE 4813 Principles of
Engineering Design

ABE 4833 Practices of Engineering
Design

ABE 4911 Engineering Seminar
MA 3123 Introduction to Statistical
Inference

EM 2413 Engineering Mechanics |
EM 2433 Engineering Mechanics 11
EM 3213 Mechanics of Materials
EM 3313 Fluid Mechanics

ABE 4813 Principles of
Engineering Design

ABE 4833 Practices of Engineering
Design

EM 2413 Engineering Mechanics |
EM 2433 Engineering Mechanics 11
EM 3213 Mechanics of Materials
EM 3313 Fluid Mechanics

ABE 3513 GPS & GIS in Ag &
Eng

Oral Communication Requirement
Fulfilled in GE 3513 and other ABE
courses

Oral Communication Requirement
Fulfilled in GE 3513 and other ABE
courses

Writing Requirement 3 Writing Requirement 3

GE 3513 Technical Writing GE 3513 Technical Writing

Computer Literacy Computer Literacy

Fulfilled in Engineering Topics Fulfilled in Engineering Topics

courses courses

Major Requirements and Major Requirements and

Engineering Electives Restricted Electives

Biological Science Elective* 3 ADS 1113 Animal Science 3

Biological Science Elective** 4 PSS 1313 Plant Science 3
PSS 3303 Soils 3
PSS 3301 Soils Laboratory 1

ABE 4313 Biological Treatment of | 3

Nonpoint Source Pollutants OR

ABE 4323 Physiological Systems in

Biomedical Engineering
Restricted Engineering Electives* | 9

Approved Engineering Electives*** | 9 Approved Engineering Electives** 6

Biological Science OR Engineering

Elective 3

ABE Elective 3 ABE Electives 6

*Bio Sci Elective (3 Credit hours): Math Elective (3000- or 4000-level |3

BIO 1144 Biology II, BIO 2103 MA or ST)

Cell Biology, BIO 3103 Genetics 1,

BIO 3104 Ecology, BIO 3504 Laboratory OR Seminar 1

Comparative Anatomy, BIO 4114






Cellular Physiology, BIO 4204
Plant Anatomy, BIO 4213 Plant
Ecology, BIO 4324 Micro &
Ecology in Soil, BIO 4404
Environmental Micro, BIO 4413
Immunology, BIO 4502 Toxicology,
BIO 4503 Vertebrate Histology, BIO
4504 Compar Verte Embryo, BIO
4513 Ichthyology, BIO 4514 Animal
Physiology, WF 4371 Water Qual
Mgt Lab, WF 4372 Water Quality
Management, WF 3131 Ap Aq &
Ter Ecol Lab, WF 3133 Ap Aq Ter
Ecol

**Bio Sci Elective (4 credit hours):
ADS 1114 Animal Science, BIO
1134 Biology I, BIO 1144 Biology
11, BIO 1504 Principles of Zoology

***Engineering Electives: ABE
2873 Land Surveying, ABE 3513
GPS/GIS - AG. & ENG, ABE 4263
Soil & Water Mgt, ABE 4513
Dynamics Of Aging, ABE 4523
Biomedical Materials, ABE 4533
Rehab Engineering, ABE 4613
Biomechanics, ABE 4624 Exp Met
Mat Res, ABE 4723 Tissue
Engineering, CE 3523 Water Res
Engr, CE 3824 Environmental Engr,
CE 4843 Environ Engineering
Chemistry, CE 4893 Haz Waste
Mgt, CHE 3413 Eng Materials,
CHE 4613 Air Pol Con Design,
CHE 4623 Haz Waste Incineration,
CHE 4990 Special Topic in CHE,
ECE 3714 Digital Devices, EM
4123 Intro Finite Element, EM 4133
Composite Materials, EM 4213 Adv
Mec Of Mat, IE 391 Engr Economy
I, IE 4173 Occup Safety Eng, IE
4233, IE 4613 Eng Statistics I, MA
3113 Intro Linear Algebra, ME
4403 Machine Design, ME 4483,
Computer-Aided Dsgn, ME 4653

*Restricted Engineering Electives
(9 credit hours): ABE 4313
Biological Treatment of NPS
Pollution, ABE 4483 Introduction
to Remote Sensing Technology,
ABE 4990 Geospatial Comput in
Biosys Apps, CE 2803
Environmental Issues, CE 3503
Water Resource Engineering, CSE
4643 Al Robotics, ME 3133
Engineering Analysis, ME 3423
Mechanics of Machinery, ME
3613 System Dynamics, ME 4643
Introduction to Vibrations and
Controls

**Engineering Electives: ABE
2873 Land Surveying, ABE 4263
Soil and Water Management, ABE
4313 Biological Treatment of NPS
Pollution, ABE 4483 Introduction
to Remote Sensing Technology,
ABE 4443 Spectroscopic Sensing
in Biosys, ABE 4463 Intro to
Imaging in Bio Eng Sys, ABE 4990
Geospatial Comput in Biosys
Apps, ASE 4423 Introduction to
Computational Fluid Dynamics,
ASE 4713 Introduction to
Unmanned Aircraft Systems, CE
2803 Environmental Issues, CE
3313 Construction Materials, CE
3413 Soil Mechanics, CE 3503
Water Resource Engineering, CE
3603 Structural Mechanics, CE
3823 Environmental Engineering,
CE 4233 Control, CE 4243 Land
Surveys, CE 4513 Engineering
Hydrology, CE 4523 Open
Channel Hydraulics, CE 4533
Computational Methods in Water
Resources Engineering, CE 4563
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December 19, 2022

Dr. Andy Perkins, Chair

University Committee on Courses and Curricula

Dear Dr. Perkins,

Department of Agricultural and Biological Engineering
P. O. Box 9632, Mississippi State, MS 39762
Phone: 662.325.3282; Website: abe.msstate.edu

We propose to modify the BME Bachelor of Science program to increase our students' elective

choices and to facilitate the creation of new emphases in areas such as biomaterials and

biosensors. The new curriculum will also accommodate the existing pre-medical emphasis

with minor modification.

This modification was partly motivated by feedback from our departmental advisory board.

Sincerely,

Steve Elder

Steven Elder, Ph.D.

Digitally signed by Steve Elder
Date: 2023.01.10 10:58:25 -06'00'

Professor and Biomedical Engineering Curriculum Coordinator

Concurrence:

Digitally signed by Gary D. Chesser, Jr.
Gary D. Chesser, Jr. gauisores wasrss ooes

Daniel Chesser

. Digitally signed by Jessica Drewry
Jessica Drewry gm0 105613 -0600

Jessica Drewry
John Wesley Lowe 5ieara s osoo

John Lowe

Yuzhen Lu
Vitor S. Martins oossrassaose oo
Vitor Martins

P Digitally signed by Prem Parajuli
Prem Parajuli = 535850105 150651 0600

Prem Parajuli

. Digitally signed by Joel O. Paz
= Date: 2023.01.05 16:12:45 -06'00"

Joel Paz
Lauren Priddy  pae e s e

Lauren Priddy

Date: 2023.01.06 09:52:34 -06'00'
LaShan Simpson

Digitally signed by Amirtaha Taebi
Date: 2023.01.09 09:28:59 -06'00"

Amirtaha Taebi
h‘ﬂ/u,f e ﬂuw

Mary Love Tagert

J. Alex Thomasson St ecmonson

J. Alex Thomasson

FilpTo D a3 1370850 0500

Filip To

Digitally signed by David Vandenheever
Date: 2023.01.10 09:38:15 -06'00"

David Vandenheever

Nuwan K. Wijewardane

Digitally signed by Nuwan K. Wijewardane
Date: 20230110 09:41:23 -06'00'

Nuwan Wijewardane

Fei Yu giagti: %;?;ﬁ?a%;j;:i 0600
Fei Yu

Xin Zhang Pt Aol
Xin Zhang

College of Agriculture and Life Sciences and Bagley College of Engineering
Mississippi Agricultural and Foresiry Experiment Station and Mississippi State University Extension Service





Fluid Power Control, ME 4833
Intermed Fluid Mech

***Math/Physics Electives: MA
3113 Introduction to Linear
Algebra, MA 3353 Differential
Equations II, MA 4143 Graph
Theory, MA 4373 Introduction to
Partial Differential Equations, PH
2233 Physics III, PH 3613 Modern
Physics, PH 4113 Elec Circuit Scien

Sedimentation Engineering, CE
4843 Environmental Engineering
Chemistry, CE 4923 Structural
Dynamics, CE 4963 Steel
Structures I, CE 4983 Engineering
of Wood Structures, CHE 3113
Chemical Engineering
Thermodynamics I, CHE 3123
Chemical Engineering
Thermodynamics II, CHE 4163
Nanotech Chem App, CHE 4173
Polymer Science & Technology,
CHE 4613 Air Pollution Control
Design, CHE 4673 Industrial
Microbiology, CHE 4683
Fundamentals of Biofuels
Production, CSE 3713
Introduction to Cybersecurity,
CSE 4153 Data Communications
and Computer Networks, CSE
4243 Information and Computer
Security, CSE 4413 Principles of
Computer Graphics, CSE 4423
Data Visualization, CSE 4503
Database Management Systems,
CSE 4613 Bio-computing, CSE
4623 Computational Biology, CSE
4633 Artificial Intelligence, CSE
4643 Al Robotics, CSE 4683
Machine Learning and Soft
Computing, CSE 4693
Introduction to Machine
Learning, ECE 3283 Electronics,
ECE 3443 Signals and Systems,
ECE 4413 Digital Signal
Processing, ECE 4423
Introduction to Remote Sensing
Technologies, ECE 4783 Vision
Based Guidance for MAVs, ECE
4813 Communications Theory,
ECE 4823 Digital
Communications, ECE 4943
Automation, Data Acquisition,
and PLCs, IE 3323 Manufacturing
Processes, IE 3913 Engineering
Economy I, IE 4113 Human






Factors Engineering, IE 4173
Occupational Safety Engineering,
IE 4333 Production Control
Systems I, IE 4353 Materials
Handling, IE 4513 Engineering
Administration, IE 4533 Project
Management, IE 4553 Engineering
Law and Ethics, IE 4573 Process
Improvement Engineering, IE
4613 Engineering Statistics I, IE
4623 Engineering Statistics II, IE
4653 Industrial Quality Control,
IE 4673 Reliability Engineering,
IE 4683 Machine Learning with
Industrial Engineering
Applications, IE 4713 Operations
Research I, IE 4743 Engineering
Design Optimization, IE 4753
Systems Engineering and Analysis,
IE 4923 Six Sigma Methods and
Project, ME 3133 Engineering
Analysis, ME 3103 Experimental
Measurements and Techniques,
ME 3163 Introduction to
Mechanical Design with Finite
Element Analysis, ME 3313 Heat
Transfer, ME 3403 Materials for
Mechanical Engineering Design,
ME 3423 Mechanics of
Machinery, ME 3513
Thermodynamics I, ME 3523
Thermodynamics II, ME 3613
System Dynamics, ME 4113
Material Selection in Design

ME 4123 Failure of Engineering
Materials, ME 4133 Mechanical
Metallurgy, ME 4193 Automotive
Engineering, ME 4223 Mechanical
Systems Analysis, ME 4233
Fundamentals of Finite Element
Analysis, ME 4343 Intermediate
Heat Transfer, ME 4353 Alternate
Energy Sources, ME 4403
Machine Design, ME 4413 Casting
and Joining, ME 4423 Machining
and Forming, ME 4443






Mechanical Systems Design, ME
4453 Lubrication, ME 4543
Combustion Engines, ME 4623
Control Systems, ME 4643
Introduction to Vibrations and
Controls, ME 4833 Intermediate
Fluid Mechanics

Total Hours 128 Total Hours 128

The proposed modification accommodates emphases such as Natural Resources and
Environment. Students expressing an interest in a Natural Resources and Environment
emphasis will be advised to register for the electives like ABE 2873 Land Surveying, ABE
4263 Soil and Water Management, ABE 4313 Biological Treatment of NPS Pollution, ABE
4483 Introduction to Remote Sensing Technology, and ABE 4990 Geospatial Computing in
Biosystems Applications.

. JUSTIFICATION AND STUDENT LEARNING OUTCOMES

Our newly titled “Biosystems Engineering” program is in the early stages of transitioning
from its former title of “Biological Engineering.” Over the last few decades, the Biological
Engineering program had become dominated by medically oriented students. With the
creation of the Biomedical Engineering program a few years ago, most of the current and
incoming students migrated to Biomedical Engineering, leaving a small number of students
in Biological Engineering, at most 10% of ABE’s engineering students. The new Biosystems
Engineering title is (a) easier to differentiate from the Biomedical Engineering title, (b) easier
to associate with the intended focus areas of agriculture and natural resources, and (¢) more
in line with sister programs at other land grant universities around the country. The change
to Biosystems Engineering concomitantly requires a curriculum that is significantly different
from the Biomedical Engineering curriculum and easily associated with agriculture and
natural resources.

Students will benefit from the curriculum modification by having a curriculum that better
prepares them for (a) careers in the broad area of agriculture and natural resources and (b)
emerging technologies that are the future of engineering for agriculture and natural resources,
such as sensors, analytics, and robotics. It is expected that the clarification of the program’s
goals and benefits will bring additional students into the program. The hope is that the
program will grow from its current number of 20 to 30 total students to 100 within 5 years.
Upon graduation, Biosystems Engineering students will be able to demonstrate the 7
outcomes of ABET-accredited engineering programs:

1. an ability to identify, formulate, and solve complex engineering problems by applying

principles of engineering, science, and mathematics.

2. an ability to apply engineering design to produce solutions that meet specified needs

with consideration of public health, safety, and welfare, as well as global, cultural, social,

environmental, and economic factors.

3. an ability to communicate effectively with a range of audiences.






4. an ability to recognize ethical and professional responsibilities in engineering

situations and make informed judgments, which must consider the impact of engineering

solutions in global, economic, environmental, and societal contexts.

5. an ability to function effectively on a team whose members together provide

leadership, create a collaborative and inclusive environment, establish goals, plan tasks,

and meet objectives.

6. an ability to develop and conduct appropriate experimentation, analyze and interpret

data, and use engineering judgment to draw conclusions.

7. an ability to acquire and apply new knowledge as needed, using appropriate learning

strategies.
Most historical Agricultural Engineering programs do not have a biomedical engineering
component, so a comparison was made to the engineering programs in University of
Nebraska’s Department of Biological Systems Engineering, which does have an emphasis in
biomedical engineering, and is well respected in our disciplinary area. Their two degree
programs are entitled Agricultural Engineering, which has emphases in Machine Design
Engineering, Test Engineering, and Natural Resources and Irrigation Engineering; and
Biological Systems Engineering, which has emphases in Biomedical Engineering, Ecological
and Environmental Engineering, and Food and Bioprocess Engineering. While the degree
titles are different, our newly titled Biosystems Engineering curriculum is similar to UNL’s
Agricultural Engineering degree program. The emphases at UNL bear similarity to the
proposed emphases at MSU, in terms of both the overall direction and the curriculum.

The ABE Advisory Board has discussed the newly titled Biosystems Engineering degree
program at its last four meetings:

* April 9,2021. Advisory Board was in favor of the title change from Biological

Engineering to Biosystems Engineering.

* September 10, 2021. Advisory Board was in favor of emphasis areas for ABE

engineering majors.

* March 4, 2022. Advisory Board expressed the need for some group of engineering

graduates to have stronger mechatronic skills, consistent with the move to emphasize

autonomous systems for agriculture.

* September 23, 2022. Advisory Board expressed the need to market the newly titled

Biosystems Engineering program by tying the emphasis areas to particular industry jobs

and faculty research areas, both of which relate directly to the curricular emphases in

autonomous agricultural systems (under development) and natural resources and

environment.

Responses to specific questions are below.
e Will this program change meet local, state, regional, and national educational and cultural
needs?

Yes, This program modification meets these needs by focusing on the areas of agriculture
and natural resources, which are substantial components of Mississippi’s economy and
which feature prominently in our culture. In fact, agriculture and forestry is Mississippi’s
top industry. Whereas the previous curriculum was extremely broad and had been
designed to accommodate a biomedical engineering emphasis, the modified curriculum





has a strong emphasis on technology designed to promote agricultural production and
manage natural resources.

Will this program change result in duplication in the System?

No. It will remain the only Mississippi engineering bachelor of science program that is
closely associated with agriculture.

Will this program change/advance student diversity within the discipline?

We believe that the modified degree program will be more appealing to all students. As a
department, we fully support a diversified faculty and student body.

Will this program change result in an increase in the potential placement of graduates in
MS, the Southeast, and the U.S.?

Yes. We expect that students who complete the new curriculum will be more
competitive for jobs in the agriculture industry, which is increasingly reliant on
technological innovation (e.g., sensors, analytics, and robotics) to increase productivity
and limit environmental impact. The new curriculum includes more engineering
electives, the careful choice of which will allow students to emphasize in a particular area
of interest such as Natural Resources and Environment. We anticipate adding more
emphases and that they will expand our graduates’ job opportunities.

Will this program change result in an increase in the potential salaries of graduates in MS,
the Southeast, and the U.S.?

Yes. We expect the additional jobs for which graduates of the new program may qualify
will be at the upper end of the salary scale for agricultural/biosystems engineers.

SUPPORT
See attached letter.

. PROPOSED 4-LETTER ABBREVIATION
BE

. EFFECTIVE DATE
August 15, 2023





Department of Agricultural and Biological Engineering
P. O. Box 9632, Mississippi State, MS 39762
Phone: 662.325.3282; Website: abe.msstate.edu

porarey, | MISSISSIPPI STATE

UNIVERSITY.
January 6, 2023

Dr. Andy Perkins, Chair
University Committee on Courses and Curricula

Dear Dr. Perkins,

We seek approval to modify the Biological Engineering Bachelor of Science program, including a name
change to Biosystems Engineering. The new Biosystems Engineering title is (a) easier to differentiate from
the Biomedical Engineering title, (b) easier to associate with the intended focus areas of agriculture and
natural resources, and (c) more in line with sister programs at other land grant universities around the country.
The change to Biosystems Engineering concomitantly requires a curriculum that is significantly different
from the Biomedical Engineering curriculum and easily associated with agriculture and natural resources.
Students will benefit from the curriculum modification by having a curriculum that better prepares them for
careers in the broad area of agriculture and natural resources, as well as emerging technologies that are the
future of engineering for agriculture and natural resources, such as sensors, analytics, and robotics.

Thank your for your assistance.

Sincerely,
Digitally signed by Steve Elder
Steve Elder Date: 2023.01.06 15:05:55 -06'00'
Steven Elder, Ph.D.
Professor and Biological Engineering Curriculum Coordinator
Concurrence:
Gary D. Chesser, Jr. s eyl for el lo— Digtalysnedby Charis Lahansimpson
Daniel Chesser LaShan Simpson
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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.

College: Bagley College of Engineering Department: Mechanical Engineering

Contact Person: Matthew W. Priddy  Mail Stop: 9552 E-mail: mwpriddy@me.msstate.edu
Nature of Change: Minor Change  Date Initiated: 01/30/2023  Effective Date: Fall 2023
Current Degree Program Name: Bachelor of Science

Major: Mechanical Engineering Concentration: n/a

New Degree Program Name: Bachelor of Science

Major: Mechanical Engineering Concentration: n/a

Summary of Proposed Changes:
Modification: The Department of Mechanical Engineering is proposing to modify our curriculum by
replacing Mechanical Systems Design (ME 4443) with Capstone Design and Innovation (ME 4433).
This course replacement will give our curriculum a capstone design course that is focused on
design, innovation, and technological advances — all of which are essential for our students to be
prepared for jobs after graduation.





Approved: Date:

. Digitally signed by
Haitham EI Eai%iitsllysigned by Haitham Ei Haltham EI Haitham EI Kadiri
. e Date: 2023.02.06
- Date: 2023.02.06 11:48:01
Kadiri o Kadiri 11:48:17 -06/00"

_l_)rgpartment Head < ~ - 3! g -
AP PR nﬁeu 7,74“—;{-/\(! ()UJ |23
Tt 3/9/23

Chair, College ofsthool Curriculum Committee

m for Jason Keith 3/10/2023

Dean of\Cﬁlege or School

Chair, University Committee on Courses and Curricula

Chair, Graduate Council (if applicable)

Chair, Deans Council



T.J. Jankun-Kelly

3/9/23





Degree Modification Proposal

1. Catalog Description
No changes

2. Curriculum Outline

Use the chart below to make modifications to an existing undergraduate degree outline. If any General
Education (Core) course is acceptable in the category, please indicate by saying “any Gen Ed course”.
There is no need to type in the whole list. All deleted courses and information should be shown in za/ics
and all new courses and information in bold. Include the course prefix, number, and title in both

columns. Expand this table as needed.

CURRENT Degree Description

PROPOSED Degree Description

Degree: Bachelor of Science
Major: Mechanical Engineering
Concentration: n/a

Degree: Bachelor of Science
Major: Mechanical Engineering
Concentration: n/a

Mechanical Engineering is the application of science and
mathematics to the design, development, and operation
of mechanical and energy systems. Examples of these
systems include mechanical devices ranging from simple
linkages and gears to complex automated robots and
energy systems ranging from basic water pumps to high-
performance jet engines. Since the range of applications
is so broad, virtually all industries employ Mechanical
Engineers in various capacities. Some of the major areas
of employment are the manufacturing, chemical, paper,
aerospace, utility, construction, transportation,
petroleum, electronics, and computer industries.

The mission of the Department of Mechanical
Engineering is to educate students in fundamental
engineering principles, thus enabling the understanding
of existing and next generation technologies relevant to
research and engineering practice. All graduates will
receive a broad education that will enable them to be
successful in industry or academia, the profession and
the community.

To carry out this mission, the Mechanical Engineering
faculty, with input from other constituencies, has
established the following objectives that describe the
expected accomplishments of graduates during the first
few years following graduation:

1. Apply fundamental engineering knowledge,
industry perspective and research skills to
become experts or leaders within a chosen
engineering career path.

2. Exhibit life-long learning and develop personal
and teamwork skills in order to effectively
solve real-life problems and clearly
communicate their results.

3. Practice ethical responsibility and
accountability in professional activities and
actively participate in professional
development.

Mechanical Engineering is the application of science and
mathematics to the design, development, and operation
of mechanical and energy systems. Examples of these
systems include mechanical devices ranging from simple
linkages and gears to complex automated robots and
energy systems ranging from basic water pumps to high-
performance jet engines. Since the range of applications
is so broad, virtually all industries employ Mechanical
Engineers in various capacities. Some of the major areas
of employment are the manufacturing, chemical, paper,
aerospace, utility, construction, transportation,
petroleum, electronics, and computer industries.

The mission of the Department of Mechanical
Engineering is to educate students in fundamental
engineering principles, thus enabling the understanding
of existing and next generation technologies relevant to
research and engineering practice. All graduates will
receive a broad education that will enable them to be
successful in industry or academia, the profession and
the community.

To carry out this mission, the Mechanical Engineering
faculty, with input from other constituencies, has
established the following objectives that describe the
expected accomplishments of graduates during the first
few years following graduation:

1. Apply fundamental engineering knowledge,
industry perspective and research skills to
become experts or leaders within a chosen
engineering career path.

2. Exhibit life-long learning and develop personal
and teamwork skills in order to effectively
solve real-life problems and clearly
communicate their results.

3. Practice ethical responsibility and
accountability in professional activities and
actively participate in professional
development.






The Mechanical Engineering curriculum is designed to
meet these objectives. The basic courses in mechanics,
materials, thermodynamics, electrical engineering
systems, and dynamics prepare the student for the
comprehensive design courses in the senior year
culminating in major design experiences in energy
systems and in mechanical systems. Throughout the
curriculum there is significant use of the computer to
solve realistic engineering problems. All entering ME
juniors are required to have a portable computer that
they will use interactively in the classroom. The ME
laboratory sequence stresses the planning, design, and
operation of experiments. The curriculum also places a
strong emphasis on technical communications. Senior
technical electives allow the student to study particular
areas of interest.

The Mechanical Engineering Program is accredited by
the Engineering Accreditation Commission of ABET,
http://www.abet.org.

The Mechanical Engineering curriculum is designed to
meet these objectives. The basic courses in mechanics,
materials, thermodynamics, electrical engineering
systems, and dynamics prepare the student for the
comprehensive design courses in the senior year
culminating in major design experiences in energy
systems and in mechanical systems. Throughout the
curriculum there is significant use of the computer to
solve realistic engineering problems. All entering ME
juniors are required to have a portable computer that
they will use interactively in the classroom. The ME
laboratory sequence stresses the planning, design, and
operation of experiments. The curriculum also places a
strong emphasis on technical communications. Senior
technical electives allow the student to study particular
areas of interest.

The Mechanical Engineering Program is accredited by
the Engineering Accreditation Commission of ABET,
http://www.abet.org.

CURRENT CURRICULUM OUTLINE Rilqo‘ﬁf:d PROPOSED CURRICULUM OUTLINE R;%‘ﬂrr:d
ME 1111 Introduction to Mechanical 1 ME 1111 Introduction to Mechanical 1
Engineering Engineering

EN 1103 English Composition I

EN 1103 English Composition I

MA 1713 Calculus I

MA 1713 Calculus I

CH 1213 Chemistry I

CH 1213 Chemistry I

CH 1211 Investigations in Chemistry

CH 1211 Investigations in Chemistry

Humanities Elective

Humanities Elective

Fine Arts Elective

Fine Arts Elective

PH 2213 Physics I

PH 2213 Physics I

EN 1113 English Composition II

EN 1113 English Composition II

MA 1723 Calculus II

MA 1723 Calculus II

CH 1223 Chemistry 11

CH 1223 Chemistry 11

CSE 1233 Computer Programming with C

CSE 1233 Computer Programming with C

EM 2413 Engineering Mechanics |

EM 2413 Engineering Mechanics |

ME 2133 Modeling and Manufacturing

ME 2133 Modeling and Manufacturing

PH 2223 Physics 11

PH 2223 Physics 11

MA 2733 Calculus III

MA 2733 Calculus III

MA 3113 Intro to Linear Algebra

MA 3113 Intro to Linear Algebra

EM 2433 Engineering Mechanics 11

EM 2433 Engineering Mechanics 11

ME 3513 Thermodynamics |

ME 3513 Thermodynamics |

MA 2743 Calculus IV

MA 2743 Calculus IV

MA 3253 Differential Equations I

MA 3253 Differential Equations I

GE 3513 Technical Writing

GE 3513 Technical Writing

EM 3213 Mechanics of Materials

EM 3213 Mechanics of Materials

EM 3313 Fluid Mechanics

EM 3313 Fluid Mechanics

Social/Behavioral Science Elective

Social/Behavioral Science Elective

ME 3113 Engineering Analysis

ME 3113 Engineering Analysis

ME 3523 Thermodynamics |

ME 3523 Thermodynamics |

WIWIWIA|WIWIWIWIWIWIWIWIWIWIWIWIWIWIWIWIWIWIN|— W W|W

ECE 3413 Introduction to Electronic
Circuits

WIWIWIA|WIWIWIWIWIWIWIWIWIWIWIWIWIWIWIWIWIWIN|—|W|W|W

ECE 3413 Introduction to Electronic
Circuits

ME 3313 Heat Transfer

W

ME 3313 Heat Transfer

W






ME 3403 Mat for Mech Eng Design 3 ME 3403 Mat for Mech Eng Design 3
ME 3423 Mechanics of Machinery 3 ME 3423 Mechanics of Machinery 3
ME 3103 Exp Measurements and 3 ME 3103 Exp Measurements and 3
Techniques Techniques

IE 3913 Engineering Economy 3 IE 3913 Engineering Economy 3
ME 3613 System Dynamics 3 ME 3613 System Dynamics 3
ME 4301 Thermo-Fluids Laboratory 1 ME 4301 Thermo-Fluids Laboratory 1
ME 4403 Machine Design 3 ME 4403 Machine Design 3
ME 4333 Energy Systems Design 3 ME 4333 Energy Systems Design 3
ME 4443 Mechanical Systems Design 3 ME 4433 Capstone Design and Innovation | 3
ME 4643 Intro to Vibrations and Controls 3 ME 4643 Intro to Vibrations and Controls 3
ME 4111 Professional Seminar 1 ME 4111 Professional Seminar 1
ME 4401 Solid Mechanics Laboratory 1 ME 4401 Solid Mechanics Laboratory 1
Technical Elective 9 Technical Elective 9
Total Hours 128 Total Hours 128

3.

Justification and Student Learning Outcomes

The program is requesting one (1) course replacement by replacing ME 4443 Mechanical Systems Design
with ME 4433 Capstone Design and Innovation. The modification requested will allow the program to
offer students a capstone design course that allows for a focus on hands-on design projects similar to those
they will experience in industry after graduation. ME 4433 is a 2 credit lecture, 1 credit lab course where
the students will be required to work on an engineering design project that is motivated by projects
commonly found in industry.

The ME Undergraduate Curriculum Committee proposed the creation of ME 4433 Capstone Design and
Innovation to better execute the capstone design experience we wish for our students and to provide
transparency to interested students that we have a dedicated capstone design course. The Committee
recommended the proposed modifications/addition to the faculty and they voted unanimously to proceed
with the modifications.

Student Learning Outcomes

The one (1) course replacement will not affect the overall program learning objectives. The modifications
in the program meet the standards of the Accreditation Board for Engineering and Technology, Inc.
(ABET). ABET is the accreditation body for all engineering degree programs.

1. Will this program change meet local, state, regional, and national educational and cultural
needs? If so, please describe.
Yes. There has been a recent recommendation for B.S. program curriculums, particularly in STEM, to
include more experiential learning. The addition of a dedicated capstone design course will improve
our ability to satisfy that recommendation.

2. Will this program change result in duplication in the System? If so, please describe.
No.

3. Will this program change/advance student diversity within the discipline? If so, please describe.
There is a possibility that the visibility of a capstone design course could change or advance student
diversity within the ME B.S. degree program (particularly if some of the socially-responsible capstone
design projects are properly advertised), but we would expect that to be a very minor change in student
demographics since this is only one course in the program.

4. Will this program change result in an increase in the potential placement of graduates in MS, the
Southeast, and the U.S.? If so, please describe.






There is a possibility that engineering companies might be more likely to recruit our students because
our curriculum has a dedicated capstone design course. The presence of a capstone design course
makes it more likely that we are able to recruit industry mentors and sponsors for the capstone design
course, which historically has led to an increased interest in the hiring of our graduates. However, this
would most likely be limited to companies located in the region, including MS and the surrounding
states.

5. Wil this program change result in an increase in the potential salaries of graduates in MS, the
Southeast, and the U.S.? If so, please describe.
No.

Support
Letter Attached. Written and signed by the ME Undergraduate Curriculum Committee

Effective Date
Fall 2023

Contact Person

Matthew W. Priddy, Assistant Professor
(662) 325-7322
mwpriddy@me.msstate.edu





MISSISSIPP] STATE UNIVERSITY: DEPARTMENT OF
JAMES WORTH

ISTATER BAGLEY MECHANICAL ENGINEERING

P.O. Box 9552
COLLEGE OF ENGINEERING 479-1 Hardy Road

210 Carpenter Hall
Mississippi State, MS 39762

P. 662.325.3260
F. 662.325.7223

www.me.msstate.edu

January 24, 2023

To: University Committee on Course and Curricula:
Re: Addition of Technical Elective to ME Curticulum

The ME Undergraduate Curriculum Committee considered a proposal to update the ME curticulum by
replacing Mechanical Systems Design (ME 4443) with Capstone Design and Innovation (ME 4433). The votes
below from the members of the ME UG curriculum committee reflect their suppott for the proposal ME

curriculum change.

Name and Title (Voting Members) Signature

Kip Barrett, Assistant Professot (chair) % M

Alta Knizley, Associate Clinical Professot

Heejin Cho, Associate Professor % ) -
S .
Shanti Bhushan, Associate Professor %‘k W M

Hongjoo Rhee, Associate Professor

Matthew Priddy, Assistant Professor T/\ W

Aaron Smith, Associate Clinical Professor /{» LM

Shane Brauer, Assistant Clinical Professor @ Z“"—
NG Vi,

Morgan Green, Instructor

Ross Smith, Instructor

Omar Es-Sahli, Instructor

Alejandro Mattinez-Castellon, Instructor QMWA’ AL
T S 4 = <
Jennie Daigler, Instructor Q ¢ U\/V\/—L( /l/\/\ h 4 EM
J =1

Please feel free to contact me with any questions or concetns.

Sincerely,

Matthew Priddy, Ph.D.
Assistant Professor
Teaching Cootdinator










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, along with all required copies, to UCCC, Garner, Room 279,
(Mail Stop 9702).
College or School: Bagley College of Engineering Department: Ag & Biological Engineering
Contact Person: Steve Elder Mail Stop: 9632 E-mail: selder@abe.msstate.edu
Nature of Change: Degree modification Date Initiated:2/6/2023 Effective Date: Fall '23

New or Current Degree Program Name: Biomedical Engineering

Summary of Proposed Changes:

In the new curriculum, the introductory courses have been modified and expanded to two credit hours; some
previously required courses have been replaced by electives, which provides the opportunity to emphasize in an area of
interest. The increased flexibility will also facilitate course scheduling.

Approved by: Date:
2/7/23
Department Head
3/9/23
Chair, College or School Curriculum Committee
Kari Babski-Reeves for Jason Ketih g e s v o seins sooo 0 oson ket 3/10/2023

Dean, College or School

Chair, University Committee on Courses & Curricula

Chair, Graduate Council (if applicable)

Chair, Deans Council
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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, along with all required copies, to UCCC, Garner, Room 279,

(Mail Stop 9702).
College or School: Bagley College of Engineering Department: Ag & Biological Engineering
Contact Person: Steve Elder Mail Stop: 9632 E-mail: selder@abe.msstate.edu

Nature of Change: Degree modification Date Initiated:2/6/2023 Effective Date: Fall '23

New or Current Degree Program Name: Biomedical Engineering

Summary of Proposed Changes:

In the new curriculum, the introductory courses have been modified and expanded to two credit hours; some
previously required courses have been replaced by electives, which provides the opportunity to emphasize in an area of
interest. The increased flexibility will also facilitate course scheduling.

Approved by: Date:

Digitally signed by J. Alex Thomasson

J. Alex Thomasson pe 20230207 11:48:12-0600 2/7/23
Department Head

Chair, College or School Curriculum Committee

Dean, College or School

Chair, University Committee on Courses & Curricula

Chair, Graduate Council (if applicable)

Chair, Deans Council
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. CATALOG DESCRIPTION

See Outline Chart below.

. DEGREE MODIFICATION OUTLINE CHART

CURRENT Degree Description

PROPOSED Degree Description

Degree: Bachelor of Science
Major: Biomedical Engineering
Concentration:

Degree: Bachelor of Science
Major: Biomedical Engineering
Concentration:

Biomedical Engineering is a growing
interdisciplinary field of engineering that
integrates engineering and life sciences to solve
problems associated with the human body and
human health. The curriculum is built on a core
of fundamental math/physics/engineering
courses which is similar across all engineering
disciplines. It is distinguished by a wide range
of life science courses and specialized
biomedical engineering courses such as
computational modeling, biomechanics,
biomaterials, and bioinstrumentation. The
curriculum also includes a two-semester
capstone design course. It is designed to comply
with current requirements for ABET
accreditation. Apart from preparing students to
work in biomedical industry, the B.S. in
Biomedical Engineering is an excellent
foundation for graduate study in many fields,
including further study of biomedical
engineering. It is also good preparation for
entry into professional schools, including
medical school, dental school, veterinary school,
and law school.

Biomedical Engineering is a growing
interdisciplinary field of engineering that
integrates engineering and life sciences to solve
problems associated with the human body and
human health. The curriculum is built on a
core of fundamental math/physics/engineering
courses which is similar across all engineering
disciplines. It is distinguished by a wide range
of life science courses and specialized
biomedical engineering courses such as
computational modeling, biomechanics,
biomaterials, and bioinstrumentation. The
curriculum also includes a two-semester
capstone design course. It is designed to
comply with current requirements for ABET
accreditation. Apart from preparing students to
work in biomedical industry, the B.S. in
Biomedical Engineering is an excellent
foundation for graduate study in many fields,
including further study of biomedical
engineering. It is also good preparation for
entry into professional schools, including
medical school, dental school, veterinary
school, and law school.

CURRENT CURRICULUM Required PROPOSED CURRICULUM Required
OUTLINE Hours OUTLINE Hours
English Composition 6 English Composition 6
EN 1103 English Comp I OR EN 1103 English Comp I OR
EN 1163 Accelerated Comp I EN 1163 Accelerated Comp I
EN 1113 English Comp II OR EN 1113 English Comp II OR
EN 1173 Accelerated Comp II EN 1173 Accelerated Comp II
Mathematics 6-9 Mathematics 6-9
See Major Core See Major Core
Natural Sciences 6-8 Natural Sciences 6-8
See Major Core See Major Core






Humanities 6 Humanities 6
Any Gen Ed course Any Gen Ed course

Fine Arts 3 Fine Arts 3
Any Gen Ed course Any Gen Ed course

Social/Behavioral Sciences 6 Social/Behavioral Sciences 6
Any Gen Ed course Any Gen Ed course

Major Core Major Core

Math and Basic Science 44 Math and Basic Science 33
MA 1713 Calculus I MA 1713 Calculus I

MA 1723 Calculus I1 MA 1723 Calculus 11

MA 2733 Calculus III MA 2733 Calculus III

MA 2743 Calculus IV MA 2743 Calculus IV

MA 3253 Differential Equations I MA 3253 Differential Equations I

CH 1213 Chemistry I CH 1213 Chemistry I

CH 1211 Investigations in CH 1211 Investigations in

Chemistry I Chemistry I

CH 1223 Chemistry 11 CH 1223 Chemistry 11

CH 1221 Investigations in CH 1221 Investigations in

Chemistry II Chemistry II

CH 2503 Elementary Organic

Chemistry OR

CH 4513 Organic Chemistry 1

CH 2501 Elementary Organic

Chem Lab OR

CH 4511 Organic Chemistry I Lab

PH 2213 Physics | PH 2213 Physics |

PH 2223 Physics II PH 2223 Physics II

BIO 1134 Biology I BIO 1134 Biology I

BIO 3304 General Microbiology

BCH 4013 Principles of

Biochemistry OR General

Biochemistry

Engineering Topics 42 Engineering Topics 43

ABE 1911 Intro to Engineering in
Life Sciences

ABE 1921 Intro to Engineering
Design

ABE 4803 Biosystems Simulation
ABE 3413 Bioinstrumentation I
ABE 3303 Transport in Biological
Environment

ABE 1912 Computer-Based
Problem Solving in Biological
Engineering

ABE 1922 Intro to Engineering
Design and Manufacturing

ABE 4803 Biosystems Simulation
ABE 3413 Bioinstrumentation I
ABE 3303 Transport in Biological
Environment






ABE 4323 Physiological Systems
in Biomedical Engineering

ABE 4423 Bioinstrumentation II
ABE 3813 Biophysical Properties
of Materials

ABE 4813 Principles of
Engineering Design

ABE 4833 Practices of Engineering
Design

ABE 4911 Engineering Seminar
MA 3123 Introduction to Statistical
Inference

EM 2413 Engineering Mechanics |
EM 2433 Engineering Mechanics 11
EM 3213 Mechanics of Materials
EM 3313 Fluid Mechanics

ABE 4323 Physiological Systems
in Biomedical Engineering

ABE 4423 Bioinstrumentation II
ABE 3813 Biophysical Properties
of Materials

ABE 4813 Principles of
Engineering Design

ABE 4833 Practices of Engineering
Design

MA 3123 Introduction to
Statistical Inference OR

IE 4613 Engineering Statistics I
EM 2413 Engineering Mechanics I
EM 2433 Engineering Mechanics 11
EM 3213 Mechanics of Materials
EM 3313 Fluid Mechanics

Oral Communication Requirement
Fulfilled in GE 3513 and other
ABE courses

Oral Communication Requirement
Fulfilled in GE 3513 and other
ABE courses

Writing Requirement 3 Writing Requirement 3
GE 3513 Technical Writing GE 3513 Technical Writing
Computer Literacy Computer Literacy
Fulfilled in Engineering Topics Fulfilled in Engineering Topics
courses courses
Restricted Electives Restricted Electives
Biological Science Elective * 3 Biological Science Elective* 3
Engineering Elective (at least 6 12 Engineering/Technical Elective** | 10
hours must be ABE electives)** Engineering Elective 6
Engineering Elective OR 3 Engineering OR Math/Physics 3
Math/Physics Elective®** Elective***

ABE Elective**** 6

*Bio Sci Electives: BIO 2103 Cell
Biology, BIO 3004 Human
Anatomy, BIO 3014 Human
Physiology, BIO 3103 Genetics I,
BIO 3504 Comparative Anatomy,
BIO 3524 Biology of Vertebrates,
BIO 4113 Evolution, BIO 4114
Cellular Physiology, BIO 4133
Human Genetics, BIO 4143
Population Genetics, BIO 4405
Pathogenic Microbiology, BIO

*Bio Sci Electives: BIO 2103 Cell
Biology, BIO 3004 Human
Anatomy, BIO 3014 Human
Physiology, BIO 3103 Genetics I,
BIO 3443 Biology of Cancer, BIO
3504 Comparative Anatomy, BIO
3524 Biology of Vertebrates, BIO
4113 Evolution, BIO 4133 Human
Genetics, BIO 4143 Population
Genetics, BIO 4405 Pathogenic
Microbiology, BIO 4413






4413 Immunology, BIO 4433
Principles of Virology, BIO 4503
Vertebrate Histology, BIO 4504
Comparative Vertebrate
Embryology, BIO 4514 Animal
Physiology, ADS 4613 Physiology
of Reproduction, BCH 4113
Essentials of Molecular Genetics,
CVM 2443 Essentials of
Biotechnology

**Engineering Electives: ABE 4523
Biomedical Materials, ABE 4613
Biomechanics, ABE 4723 Tissue
Engineering and Regeneration,
ABE 4624 Experimental Methods in
Materials Research, ABE 4513
Dynamics of Aging, ABE 4533
Rehabilitation Engineering, EM
4123 An Introduction to the Finite
Element Method, EM 4133
Mechanics of Composite Materials,
EM 4213 Advanced Mechanics of
Materials, ME 3113 Engineering
Analysis, ME 3533
Thermodynamics, ME 4123 Failure
of Engineering Materials, ME 4743
Labview, ME 4833 Intermediate
Fluid Mechanics, EG 1143 Graphic
Communication, CSE 4613 Bio-
computing, CSE 4623
Computational Biology, IE 3913
Engineering Economy, IE 4113
Human Factors Engineering, /E
4173 Occupational Safety
Engineering, 1E 4553 Engineering
Law and Ethics, IE 4733 Linear
Programming, IE 4743 Engineering
Design Optimization, ECE 3714
Digital Devices and Logic Design ,
ECE 3443 Signals and Systems

Immunology, BIO 4433 Principles
of Virology, BIO 4503 Vertebrate
Histology, BIO 4504 Comparative
Vertebrate Embryology, BIO 4514
Animal Physiology, ADS 4613
Physiology of Reproduction, BCH
2023 Molecular Mechanisms of
Human Diseases, BCH 4113
Essentials of Molecular Genetics,
BCH 4443 Introduction to
Human Health, CVM 2443
Essentials of Biotechnology, CVM
4193 Medical Pharmacology

**Engineering/Technical
Electives: ABE 4911 Engineering
Seminar, ASE 3213 Mechanics of
Deformable Structures, BIO 3304
General Microbiology, BCH 4013
Principles of Biochemistry, CH
2503 Elementary Organic
Chemistry, CH 2501 Elementary
Organic Chemistry — Lab, CH
4331 Practical Mass
Spectrometry, CH 4341 Practical
Materials Characterization, CH
4461 Practical Optical
Spectroscopy, CH 4513 Organic
Chemistry I, CH 4511 Organic
Chemistry Lab I, CH 4523
Organic Chemistry 11, CH 4521
Organic Chemistry Lab II, CHE
3413 Engineering Materials, CHE
4143 Advanced Poly/Composite
Materials, CSE 1233 Computer
Programming — C, CSE 1273
Computer Programming — Java,
CSE 4613 Bio-Computing, CSE
4623 Computational Biology, CSE
4683 Machine Learning and Soft
Comp, ECE 3213 Solid State
Electronics, ECE 3413
Introduction to Electronic
Circuits, ECE 3283 Electronics,
ECE 3423 Circuits I, ECE 3421
Circuits I Lab, ECE 3424






***Math/Physics Electives: MA
3113 Introduction to Linear
Algebra, MA 3353 Differential
Equations II, MA 4143 Graph

Intermediate Electronic Circuits,
ECE 3443 Signals and Systems,
ECE 3714 Digital Devices, ECE
4273 Microelectronics Device
Design, ECE 4293 Nano-
electronics, IE 3121 Industrial
Ergonomics Laboratory, EM
3413 Vibrations, EM 4123
Introduction to Finite Elements, EM
4133 Composite Materials, EM
4143 Engineering Design
Optimization, EM 4213 Advanced
Mechanics of Materials, IE 3123
Industrial Ergonomics, IE 3913
Engineering Economy, IE 4113
Human Factors Engineering, IE
4553 Engineering Law & Ethics, IE
4623 Engineering Statistics 11, IE
4683 Machine Learning with IE
Applications, IE 4733 Linear
Programming, IE 4743 Engineering
Design Optimization, IE 4753
Systems Engineering & Analysis,
EG 1143 Graphic Communication,
ME 3113 Engineering Analysis,
ME 3163 Introduction to Design
with Finite Element Analysis, ME
3403 Materials for Mechanical
Engineering Design, ME 3423
Mechanics of Machinery, ME
3513 Thermodynamics I, ME
3613 System Dynamics, ME 4113
Material Selection in Design, ME
4123 Failure of Engineering
Materials, ME 4233 Fundamentals
of Finite Element Analysis, ME
4643 Introduction to
Vibration/Controls, ME 4723
Labview, ME 4833 Intermediate
Fluid Mechanics, SBP 3133
Mechanics of Biomaterials

***Math/Physics Electives: MA
3113 Introduction to Linear
Algebra, MA 3353 Differential
Equations II, MA 4143 Graph






Theory, MA 4373 Introduction to Theory, MA 4373 Introduction to

Partial Differential Equations, PH Partial Differential Equations, PH
2233 Physics 11, PH 3613 Modern 2233 Physics III, PH 3613 Modern
Physics, PH 4113 Elec Circuit Physics, PH 4113 Elec Circuit
Scien Scien

**** ABE Elective: ABE 3773
Current Topics in Biomedical
Engineering, ABE 4443
Spectroscopic Sensing in
Biosystems, ABE 4463
Introduction to Imaging in
Biological Systems, ABE 4523
Biomedical Materials, ABE 4613
Biomechanics, ABE 4723 Tissue
Engineering

Total Hours 128 Total Hours 128

3. JUSTIFICATION AND STUDENT LEARNING OUTCOMES

The current BME curriculum is highly prescriptive and offers students little
opportunity to specialize in a particular area. It serves the pre-medical students well, but it
does not have the flexibility that would allow students interested in an industry position or
graduate school a chance to tailor the curriculum to their needs. The proposed modification
still accommodates the pre-medical emphasis while offering all students a much wider range
of courses from which to choose. For example, students interested in developing new
medical technology will be able to choose engineering courses in place of some currently
required natural science courses (e.g. Elementary Organic Chemistry and Biochemistry).
Furthermore, during 2021 and 2022 meetings of the ABE Advisory Board, members reported
that recent graduates may have been less competitive than they could have been for industry
positions had they been able to demonstrate deeper knowledge in at least one area of
specialization. They suggested that we consider a curriculum modification that facilitates
students emphasizing in a particular area of interest. Finally, we have noticed that the current
rigid curriculum frequently creates course scheduling difficulties. Therefore, we propose a
modified base curriculum with fewer “hard-wired” courses and more electives.

Students will benefit from the curriculum modification by having a curriculum that
better prepares them for (a) careers in the broad area of medical device design and
manufacturing (b) graduate study in biomedical engineering or related engineering discipline.
Through a deliberate and judicious selection of electives, a student will be able to create a
curriculum with emphasis in a particular area of interest, for example Biosensors or
Biomaterials, in addition to Pre-Medical. Concentrations within BME programs are quite
common, almost the rule rather than the exception. For example, students in the University
of Alabama at Birmingham’s BME program can concentrate in Biomechanics, Biomaterials,
or Tissue Engineering, and students in Duke’s BME program (ranked 7™ nationally) may
learn specific knowledge in Biomedical Imaging and Instrumentation, Biomolecular and





Tissue Engineering, Biomechanics, and Electrobiology. The proposed new base curriculum
supports the creation of concentrations, which we intend to add in the future.

While the proposed curriculum modification offers students much wider choice than

they have currently, the learning outcomes have not changed and are aligned with the student
outcomes of ABET-accredited engineering programs as listed below.

Upon graduation, Biomedical Engineering students will be able to demonstrate:

1. an ability to identify, formulate, and solve complex engineering problems by applying
principles of engineering, science, and mathematics.

2. an ability to apply engineering design to produce solutions that meet specified needs
with consideration of public health, safety, and welfare, as well as global, cultural, social,
environmental, and economic factors.

3. an ability to communicate effectively with a range of audiences.

4. an ability to recognize ethical and professional responsibilities in engineering
situations and make informed judgments, which must consider the impact of engineering
solutions in global, economic, environmental, and societal contexts.

5. an ability to function effectively on a team whose members together provide
leadership, create a collaborative and inclusive environment, establish goals, plan tasks,
and meet objectives.

6. an ability to develop and conduct appropriate experimentation, analyze and interpret
data, and use engineering judgment to draw conclusions.

7. an ability to acquire and apply new knowledge as needed, using appropriate learning
strategies.

Responses to additional questions are below.

Will this program change meet local, state, regional, and national educational and cultural
needs?

Yes. Improving our nation’s health and lowering healthcare costs are national priorities.
Biomedical engineers develop devices and procedures that solve medical and health-
related problems by combining their knowledge of biology and medicine with
engineering principles and practices. They develop and evaluate systems and products
such as artificial organs, prostheses (artificial devices that replace missing body parts),
instrumentation, medical information systems, and health management and care delivery
systems. According the Bureau of Labor Statistics the job outlook for biomedical
engineers is a faster-than-average 10% over the next decade. The aging of the population
and a growing focus on health issues will drive demand for better medical devices and
equipment designed by biomedical engineers.

Will this program change result in duplication in the System?
No. MSU began offering a formal concentration in Biomedical Engineering in 2008,

which evolved into its own ABET-accredited bachelor of science program in 2017. The
proposed change does not affect its delineation from other engineering disciplines.





e Will this program change/advance student diversity within the discipline?

Yes, especially in terms of gender diversity. It is expected to have a positive impact on
enrollment, and BME attracts a much higher percentage of women than most other
engineering disciplines; women currently make up 57% of students enrolled in the MSU
BME B.S. program (170 out of 298).

e Will this program change result in an increase in the potential placement of graduates in
MS, the Southeast, and the U.S.?

Yes. Because most students’ curricula will include more engineering electives, we
expect that graduates will generally be more competitive for jobs in the biomedical
industry.

e Will this program change result in an increase in the potential salaries of graduates in MS,
the Southeast, and the U.S.?

Yes. We expect the new curriculum will qualify our graduates for additional jobs, and
the 2021 median pay for biomedical engineers was $97,410 per year.
SUPPORT

See attached letter.

. PROPOSED 4-LETTER ABBREVIATION
BME

. EFFECTIVE DATE
August 15, 2023





Department of Agricultural and Biological Engineering
rerarey | MISSISSIPPI STATE

P. O. Box 9632, Mississippi State, MS 39762
UNIVERSITY. Phone: 662.325.3282; Website: abe.msstate.edu

December 19, 2022

Dr. Andy Perkins, Chair
University Committee on Courses and Curricula

Dear Dr. Perkins,

We propose to modify the BME Bachelor of Science program to increase our students' elective
choices and to facilitate the creation of new emphases in areas such as biomaterials and
biosensors. The new curriculum will also accommodate the existing pre-medical emphasis

with minor modification.

This modification was partly motivated by feedback from our departmental advisory board.

Sincerely,
Steven Elder, Ph.D.
Professor and Biomedical Engineering Curriculum Coordinator
Concurrence:
Daniel Chesser LaShan Simpson
Jessica Drewry Amirtaha Taebi
John Lowe Mary Love Tagert

J. Alex Thomasson
Yuzhen Lu

Filip To
Vitor Martins

David Vandenheever
Prem Parajuli -

Nuwan Wijewardane
Joel Paz

Fei Yu
Lauren Priddy

Xin Zhang

College of Agriculture and Life Sciences and Bagley College of Engineering
Mississippi Agricultural and Foresiry Experiment Station and Mississippi State University Extension Service
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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.

College: Bagley College of Engineering Department: Computer Science
Contact Person: T.J. Jankun-Kelly Mail Stop: 9637 E-mail: tik@cse.msstate.edu
Nature of Change: Modify Program Date Initiated: 3/23 Effective Date: 8/23

Current Degree Program Name:

Major: Computer Science, PhD Concentration:
Summary of Proposed Changes:

The required hours for MS admit PhDs were changed to better match requirements enforced by
SACS.

Approved: Date:

M@o/{v\/ 3/3/2023

Department Head

See attached page

Director of Academic Quality

Zts 3/9/23

Chair, College or School Curriculum Committee

)@ for Jason Keith 3/10/2023

Dean of College or School

Chair, University Committee on Courses and Curricula

Chair, Graduate Council(if applicable)

Chair, Deans Council



T.J. Jankun-Kelly

See attached page



T.J. Jankun-Kelly

3/9/23
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1. Catalog Description

Graduate study is offered in the Department of Computer Science and Engineering leading to the degrees
of Master of Science in Computer Science, Master of Science in Cyber Security and Operations, and
Doctor of Philosophy in Computer Science.

The program of study of a Master of Science in Computer Science degree includes advanced courses in
computer science that are selected according to the goals of the student. Masters students may choose
between a professional degree General concentration or a more specialized Research concentration. The
program of study of a Doctor of Philosophy (Ph.D.) in Computer Science degree includes advanced
courses in computer science and significant scholarly research in computer science, presented in a
dissertation. Applicants with bachelor degrees can apply for direct admission to the Ph.D. program.
Applicants with master’s degrees are also welcome.

The department’s core research areas include the following.

* Artificial intelligence

» Computational science

* Graphics

* Human centered computing

* Software engineering

* Systems and Security

These core competencies support research applications in areas such as bioinformatics, visualization,
computer security and forensics, human-computer interactions and high performance computing. Faculty,
research assistants, thesis students, and dissertation students participate in a wide variety of research
projects. Many research projects are multi-disciplinary or multi-specialty in nature.

2. Graduate Degree Curriculum Outline

Deletions in italics and additions in bold.

CURRENT Degree Description PROPOSED Degree Description
Degree: Computer Science Degree: Computer Science
Major: PhD Major: PhD

Concentrations: None Concentrations: None






Graduate study is offered in the Department of
Computer Science and Engineering leading to the
degrees of Master of Science in Computer Science,
Master of Science in Cyber Security and Operations,
and Doctor of Philosophy in Computer Science.

Masters and PhD in Computer Science

The program of study of a Master of Science in
Computer Science degree includes advanced courses
in computer science that are selected according to
the goals of the student. Masters students may
choose between a professional degree General
concentration or a more specialized Research
concentration. The program of study of a Doctor of
Philosophy (Ph.D.) in Computer Science degree
includes advanced courses in computer science and
significant scholarly research in computer science,
presented in a dissertation.

The department’s core research areas include the
following.

« Artificial intelligence

» Computational science

+ Graphics

* Human centered computing

* Software engineering

* Systems & Security

These core competencies support research
applications in areas such as bioinformatics,
visualization, computer security and forensics,
human-computer interactions, robotics, and high
performance computing. Faculty, research
assistants, thesis students, and dissertation students
participate in a wide variety of research projects.
Many research projects are multi-disciplinary or
multi-specialty in nature.

An entering PhD student with an MS degree should
have a 3.50/4.00 grade point average on MS work,
while a PhD student entering with only a BS degree
is expected to have a 3.50/4.00 on overall
undergraduate work. A student with a lower GPA
may still be eligible for admission based on
outstanding qualifications in other areas. A student
must complete the GRE with a competitive score
before admission; graduates of Mississippi State
University with a 3.5 GPA do not have to take the
GRE. International students require a suitable
demonstration of English proficiency. Candidates
for the PhD degree must have completed all
prerequisite courses or their equivalent. Finally, a
student must possess those qualifications and
research interests that indicate to the Computer
Science and Engineering Graduate Studies
Committee that the applicant will be successful in
the doctoral program. For additional details, consult
the CS Department’s Graduate Handbook.

(No Change)






CURRENT CURRICULUM
OUTLINE

Required
Hours

PROPOSED CURRICULUM
OUTLINE

Required
Hours

Core Courses

The CS Core ensures students are
prepared for graduate study and have a
background in computer theory suitable
for a graduate degree in computer
science.

* CSE 8011: Seminar

* Two of CSE 8833: Algorithms, CSE
8813: Theory of Computation, or CSE
8843: Complexity of Sequential and
Parallel Algorithms.

Classes designated as theory in advance
by the faculty can be used to substitute
for the theory requirement on a case-by-
case basis.

3-7

(No Change)

Depth Requirement

Students will complete /5 hours in a
research area approved by their
committee.

Students with a previous MS must
complete 6 hours in a research area

approved by their committee.

Breadth Requirement

Students will complete an additional 9
hours outside of their research area.
These hours should be from 3 different
areas.

Students with a previous MS must
complete an additional 3 hours from any
area.

Depth Requirement

Students will complete 12 hours in a
research area approved by their
committee.

Students without a previous MS must
complete 3 additional hours in their
depth requirement.

Breadth Requirement

Students will complete an additional 6

hours outside of their research area. These

hours should be from 2 different areas
and outside their depth area.

Students without a previous MS must
complete an additional 3 hours from a
different breadth area from the other
breadth courses.

12-15

6-9






Additional Coursework 0-12 | Additional Coursework 10-12

For direct admit students, students must For direct admit students, students must

complete 12 additional graduate credit complete 12 additional graduate credit

hours. No additional coursework hours graded hours. For MS admit students,

are required for previous MS students. 10 additional graduate credit hours
(some mix of graded and dissertation

For direct admit students, a minimum of hours) must be completed at

21 credit hours of the courses in the total Mississippi State (they cannot be

program of study must be at the full transferred). Up to 12 hours of the

graduate level (numbered 8000 or 9000). Core, Depth, and Breadth may be

For previous MS students, 6 hours must transferred in (up to 6 hours may be

be at the full graduate level. These totals transferred in the Depth area). Direct

exclude dissertation hours. Coursework admit students may transfer Additional

outside CSE may count only at a Coursework hours up to a total 50% of

student’s committee’s discretion. The coursework hours.

majority of non-dissertation hours must

come from CSE. Students must take an appropriate

number of 8000 level graded course
hours as detailed by their Graduate
Catalog and the CSE Graduate
Handbook. Coursework outside CSE
may count only at a student’s committee’s
discretion. The majority of non-
dissertation hours must come from CSE.

Dissertation Hours 20 (No Change) 20

+ CSE 9000 Dissertation Research/
Dissertation in Computer Science and
Engineering

Total Hours 32-63 | Total Hours 55-63

3. Justification and Student Learning Outcomes

After the approval of the PhD in CS in 2019, it became apparent from SACS that the curriculum for PhD students
with an MS admit was in violation of the MSState Catalog: A PhD program must have 24 required graded hours, 20
hours of dissertation, and 10 additional hours of either graded or dissertation hours. The CS program was defined
with the assumption that most of these hours would have been completed previously during the MS, but that was not
explicitly encoded nor allowed. To address this issue, the CS MS Admit PhD is now explicitly 25 required graded
hours, 20 hours of dissertation, and 10 additional hours of either graded or dissertation hours with the expectation
that half of the required graded coursework would be transferred in from their previous MS degree. Students that are
direct admit are unchanged other than some language for clarification.

The learning outcomes are the same for our current PhD program and will not be changed:

- Mastery of a computer-science knowledge Students will demonstrate mastery of a computer- science body of
knowledge at appropriate depth for support of research in the student's area of interest within computer science.
Measured via technical competency at the Qualifying Exam, Preliminary Exam, and our Core classes.

- Conduct and communicate advanced research Students will demonstrate ability to conduct and communicate
advanced level research that contributes to a field in computer science. Measured via publication or submission
counts, presentation quality, and Dissertation Defenses.

- Readiness for professional careers Students will demonstrate readiness for professional careers in the field of





computing. Measured via job acceptance and classroom teaching experience.
4. Support
A letter of support from the Courses & Curriculum Committee of the Department of Computer Science and
Engineering is attached.
5. Proposed 4-Letter Abbreviation
The MSU registrar has adopted CS as the abbreviation of Computer Science degrees.
6. Effective Date

Fall 2023





MISSISSIPPI STATE UNIVERSITYw DEPARTMENT OF
JAMES WORTH COMPUTER SCIENCE & ENGINEERING

[STATER BAGLEY

COLLEGE OF ENGINEERING

February 27, 2023.

Dr. George Trawick, Chair

CSE Committee on Courses and Curricula
PO Box 5268

Mississippi State, MS 39762

Dr. Perkins:
On February 3, 2023, the faculty of the Computer Science and Engineering department and the Committee on

Courses and Curricula reviewed and approved the change to the MS admit PHD program presented by Dr. Jankun-
Kelly.

Please feel free to contact me if there are any questions or concerns.

Sincerely,

4 /-
eorgg/] Trawick, PhD

CSE Courses and Curricula Committee Chair
Associate Professor

%;D bo %@L*_CA&’&'\
Jingdao Chen, Ph.D. JosHua Crowson

CSE Courses and Curricula Committee Member CSE Courses and Curricula Committee Member
Assistant Professor Instructor

Kol

Kottni Neal
CSE Courses and Curricula Committee Member
Instructor

665 George Perry Street | 313 ButlerHall | P.O.Box 9637 | Mississippi State, MS 39762 | P. 662.325.2757 | GJI25@Mssstate.edu









