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ACADEMIC & STUDENT AFFAIRS COMMITTEE
June 26, 2025
Roaden University Center, Room 282
MINUTES

Meeting was streamed live via link found on this web page:
https://www.tntech.edu/board/board-and-board-committee-meetings.php

AGENDA ITEM 1 - CALL TO ORDER

The Tennessee Tech Board of Trustees Academic & Student Affairs Committee met on
June 26, 2025 in Roaden University Center, Room 282. Chair Rhedona Rose called the meeting
to order at 8:09 a.m.

Chair Rose asked Mr. Lee Wray, Secretary, to call the roll. The following members were present:

e Rhedona Rose
e Barry Wilmore
e Jeannette Luna
e Claire Myers

e Camron Rudd

Other board members also in attendance were Trudy Harper, Thomas Lynn, Fred Lowery, Tom
Jones, and Johnny Stites. Tennessee Tech faculty and staff and members of the public were also
in attendance.

AGENDA ITEM 2 — APPROVAL OF MINUTES
Chair Rose asked for approval of the minutes of the March 6, 2025 Academic & Student Affairs
Committee meeting. Trustee Luna moved to recommend approval of the March 6, 2025

Academic & Student Affairs Committee minutes. Trustee Rudd seconded the motion. Chair
Rose called a voice vote. The motion carried unanimously.
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AGENDA ITEM 3 - Enroliment Update

Karen Lykins, vice president for enrollment and communication, provided a comprehensive
update on Fall 2025 enrollment trends and compared those trends with Fall 2022, 2023, and
2024 data. She began her presentation by sharing Fall 2025 total enrollment progression
numbers and compared those numbers to the previous three fall semesters. Next, Ms. Lykins
highlighted Fall 2025 undergraduate headcount enrollment by class classification, again
comparing those numbers to the previous three fall semesters. She then shared the graduate
headcount enrollment by classification for the same years and spoke briefly about a new
graduate marketing campaign.

Next, Mrs. Lykins shared enrollment progression for Fall 2025 new freshmen to date, as
compared to the previous three fall semesters. She also spoke about freshmen SOAR
registration numbers, and its impact on new freshmen numbers.

Next, Mrs. Lykins highlighted the all-university recruitment committee, sharing information
about how often this committee meets, the members, and what they are currently working on
to increase enrollment. She then showcased what the incoming freshman class currently looks
like academically. She shared the average high school GPA, the average ACT scores, and the
number of national merit semifinalists. She also provided a demographic breakdown of the
incoming class and compared it with data from Fall 2022, Fall 2023, and Fall 2024. Mrs. Lykins
concluded her presentation with data on which colleges and majors incoming freshmen are
entering, before answering several questions from Board members.

AGENDA ITEM 4 - Provost’s Report

Interim Provost John Liu gave an update on academic affairs for the Provost’s Report. He began
his presentation by recognizing the 2025 recipients of the Outstanding Faculty Award for
Professional Service, the Caplenor Faculty Research Award, and the Outstanding Faculty Awards
for Teaching.

Next, Interim Provost Liu gave an update on the university’s SACSCOC accreditation
reaffirmation, including a timeline of the process, an overview of required documents, and
recognition of the faculty and staff who are preparing these documents and serving on various
committees. He then gave an overview of the proposed Quality Enhancement Plan (QEP) which
is named “Elevate” and shared details regarding the timeline and main goals.

Interim Provost Liu concluded his presentation by providing Board members with an overview
of the university’s planned updates to the undergraduate general education requirements. He
shared information on Tennessee Tech’s general education committees and their tasks,
including a timeline of the process and key committee recommendations. He recognized the
faculty and staff who led this effort and answered several questions from Board members. A
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few Board members voiced concerns about these changes and Interim Provost Liu and
President Oldham answered questions and talked through concerns.

AGENDA ITEM 5 — General Education History Requirement

Interim Provost John Liu continued his discussion on general education requirements by
bringing the general education history requirement to the Board for approval. He explained
that this proposed change would allow the Board of Trustees to authorize Tennessee Tech to
require a minimum of three credit hours of American history in the General Education
requirements if the student successfully completed an American history course in high school
or six credit hours of American history in the General Education requirements otherwise.

Chair Rose asked for a motion to discuss the general education history requirement further.
Trustee Luna filed a motion and Trustee Wilmore seconded the motion to open the agenda
item up for discussion. Dr. Kent Dollar, chair of the history department, was also recognized to
make comments on the proposed reduction of the history requirements. His comments
showcased an opposition to this proposed reduction by himself and the department.

There were many questions and concerns from Board members about the proposed reduction.
A motion was made to send the general education history requirement to the Board for
approval by roll call vote. The committee unanimously voted “Nay”, and the motion failed to
pass at the committee level.

AGENDA ITEM 6 — Academic Program Updates

Interim Provost John Liu shared an update on Tennessee Tech’s academic programs in terms of
accreditations, additions, deletions, and major revisions. He informed Board members that the
year was very successful in terms of accreditations, reaccreditations, and program reviews. He
concluded his presentation by highlighting a few of the new programs and how these new
programs will have a positive impact.

Board members asked questions about some of the changes. Dr. Liu and President Oldham
answered questions and explained some of the changes.

AGENDA ITEM 7 — TTU Policy 205 (Faculty Tenure)

Interim Provost John Liu shared that Policy 205 (Faculty Tenure) is a policy that requires Board
approval for its scheduled revisions before implementation. He explained that the revisions
were mostly verbiage changes for clarity and consistency. Board members asked a few
guestions about this policy before Chair Rose asked for a motion and a second. Trustee Luna
moved to send Policy 205 (Faculty Tenure) to the consent agenda for the full Board and Trustee
Wilmore seconded the motion. Secretary Wray called a roll call vote and the policy passed
unanimously.
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AGENDA ITEM 8 — Other Business
There was no other business.
AGENDA ITEM 9 — Adjournment

There being no further business, the Academic & Student Affairs Committee adjourned at 10:05
a.m.

Approved,

Lee Wray, Secretary
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Agenda Item Summary

Date: September 25, 2025

Agenda Item: Enrollment Report

|:| Review I:l Action No action required

PRESENTER(S): Vice President for Enrollment and Communication, Karen Lykins

PURPOSE & KEY POINTS: Vice President for Enrollment and Communication, Karen Lykins, will
provide an update on enrollment numbers for the Fall 2025 semester.
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Agenda Item Summary

Date: September 25, 2025

Agenda Item: Provost’s Report

|:| Review I:l Action No action required

PRESENTER(S): Interim Provost John Liu and Dean Mike Gotcher

PURPOSE & KEY POINTS: Interim Provost John Liu will provide current and historical data for
first year student retention rates, four-year and six-year graduation rates, student earnings
power upon graduation, and the Carnegie designation of Tennessee Tech as an Opportunity
University with higher access and higher earnings.

The Provost is also including a focused update on the College of Emerging and Integrative
Studies to be presented by Dean Gotcher.
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Agenda Item Summary
Date: September 25, 2025

Agenda Item: Expedited New Academic Program Proposal (ENAPP) for the Master of Science

(MS) in Industrial and Systems Engineering

|:| Review Action |:| No action required

PRESENTERS: Interim Provost John Liu

PURPOSE & KEY POINTS:

The new degree program for which approval is sought is a Master of Science in Industrial and
Systems Engineering (MSISE). Faculty in the Department of General and Industrial Engineering
in the College of Engineering are leading this proposal.

The Tennessee Higher Education Commission’s (THEC) Academic Supply and Demand Report
identifies industrial engineering as an “in-demand occupation.” In recent years, industrial
engineering has accounted for the largest share of engineering jobs in Tennessee. Nationwide,
the Bureau of Labor Statistics projects strong growth in industrial engineering employment
between 2023 and 2033. However, there are fewer academic programs and graduates available
to support these demands. The proposed MSISE will enable a faster response to address this
need by preparing graduates with industrial and systems engineering knowledge and skills in
approximately eighteen months to two years. This graduate program will be centered on
industrial engineering, but will also include a foundation of systems engineering, which is
supported by coursework in data analysis and modeling, engineering economics, human
factors, and engineering or project management.

The proposed program will require 31 credit hours and support both practitioner and research-
focused students with a project option and a thesis option, respectively, and will be offered on
campus and online. The program will accommodate students who have earned a Bachelor of
Science in any accredited engineering degree program or a similar course of study. The degree
will provide knowledge and experience to enable engineering graduates, including those from
different disciplines, to work more effectively in industrial engineering jobs.
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The proposed implementation date is Fall 2026. The enrollment in the program is projected to
begin with about 10 students in year one, growing to approximately 30 by year five.

The estimated costs of delivering the proposed program include both one-time and recurring
expenses. One-time costs are projected at $60,000 during the initial year to equip laboratories
for human factors simulation courses and research, as well as additional software purchases.
Recurring expenses begin at $441,051 in the first year and increase to $502,728 by year five.
The recurring expenditures include hiring two new faculty members: one full or associate
professor to serve as Program Coordinator and one assistant professor. Projected revenue,
driven by enrollment growth, is expected to increase from $268,795 in Year One to $575,693 in
Year Five, more than offsetting program expenses.
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EXPEDITED NEW ACADEMIC PROGRAM PROPOSAL
for the

Master of Science in Industrial and Systems Engineering

Submitted by

Tennessee Technological University

June 2025
Updated September 2025
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EXPEDITED NEW ACADEMIC PROGRAM PROPOSAL (ENAPP)
Master of Science in Industrial and Systems Engineering

SECTION 1. EXPEDITED LETTER OF NOTIFICATION (ELON)

OVERVIEW

Institution, Program, Degree, CIP Code, and SOC Codes

Institution Name: Tennessee Technological University

Proposed Academic Program:  Master of Science in Industrial and Systems Engineering

Degree Designation: MS in ISE
CIP Code and Title: 14.3501 Industrial Engineering
SOC Codes and Titles: 11-3051 Industrial Production Managers

11-9041 Architectural and Engineering Managers
17-2112 Industrial Engineers
25-1032 Engineering Teachers, Postsecondary

Academic Program Liaison Name and Contact Information

Dr. Chris Wilson, Chair

Dept. of General and Industrial Engineering
College of Engineering

931-372-3216

chriswilson@tntech.edu

Implementation Timeline

Proposed date for the external site visit: July 28, 2025
Estimated date of submission of the external review report to THEC: = August 2025
Estimated date of institution’s response to external review: August 2025

Estimated timeline for proposed programs that will seek Not Applicable
programmatic accreditation:

Proposed date of the institutional governing board’s meeting to September 25,
consider the proposed academic program for approval: 2025
Proposed date of the THEC meeting to consider the proposed November 13,
academic program for approval: 2025
Proposed implementation date when students will enroll in the August 1, 2026

proposed academic program:

Tennessee Tech MS in ISE ENAPP Page 1
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BACKGROUND AND OVERVIEW

Background Narrative

Tennessee Technological University is proposing the development of a new degree program,
the Master of Science in Industrial and Systems Engineering (MS in ISE). Although Tennessee
Tech has previously had both Master of Science and Bachelor of Science programs in Industrial
Engineering (IE), those programs were terminated with phase-outs in 2010 and 2012,
respectively. Since that time, industrial engineering has become one of the fastest growing
engineering disciplines nationally, serving manufacturing, logistics, healthcare, and
government.

Explanation of Prior Program Terminations. The MS in Industrial Engineering was terminated
in 2010. Prior to termination, the faculty offering the program recommended in Spring 2003
that the degree program be placed on inactive status and enrollment suspended for a year to
allow study and planning to attract a larger number of students. During the year of study, a plan
was developed with input from industry and alumni. However, two vacant Industrial
Engineering faculty positions were also moved to other programs with higher priorities at the
time, so the University administration decided that the MS should remain on inactive status
rather than reopen as planned in Fall 2005. The program remained on inactive status until a
decision was made to terminate both the BSIE and MSIE programs in 2010 to satisfy a budget
reduction in the College of Engineering. The rationale in the College of Engineering was to cut a
single engineering discipline rather than harm all engineering disciplines with significant cuts.
The sixty-plus students enrolled in the BSIE in 2010 either transferred to other universities or
continued to graduation, with the last class graduating in Fall 2012.

Changes on Campus Since the Prior Program Terminations. The current administration has
encouraged program growth to enhance the technological mission of the University, as well as
economic development. The proposed MS in ISE supports both aspects of the University’s
mission. In addition, the new Ashraf Islam Engineering Building had its grand opening in
October 2024, and a second new engineering building, the Advanced Construction and
Manufacturing Engineering building, is in the planning stages with a groundbreaking scheduled
for October 2025. The MS in ISE is being designed as a degree with coursework that can support
other graduate programs in the College of Engineering, with a focus that includes systems
engineering and the data analysis and modeling methods needed by Tennessee industry, and
with minimum prerequisites for a target enrollment of BS graduates in engineering or related
disciplines. The features of the proposed program differ substantially from the previous MS in
Industrial Engineering, as explained in this proposal.

1 The THEC ELON evaluation requested information about “why these programs were terminated” and “what
has changed on the campus since the termination.”

Tennessee Tech MS in ISE ENAPP Page 2
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Need and Rationale for Program. Industrial engineering has been identified as an “in-demand

occupation” in Tennessee [1]. Employers have told Tennessee Tech administrators that they

need industrial engineers and are forced to hire other majors because Tennessee Tech no

longer offers this academic program. 5.3

To address the growing demand for industrial and systems engineers and the needs of
Tennessee employers, a Master of Science (MS) program is proposed. An MS program enables a
faster response to produce initial graduates with industrial and systems engineering knowledge
and skills, approximately eighteen months or two years after implementation versus three to
four years for a Bachelor of Science (BS) degree program. Other advantages for beginning with
an MS program versus a BS program include the following:

= Students in the MS program will facilitate the research activities of tenure-track faculty.

= The coursework planned in the proposed program will support other MS programs in
the College of Engineering.

= An opportunity for research collaboration and shared faculty support of instruction can
help to strengthen the new MS in Engineering Management program, which began in
2020.

= A smaller faculty and fewer laboratories are needed for an MS program than for a BS
program, reducing start-up costs.

The MS degree in ISE can be targeted to BS graduates in other engineering disciplines or related
technical fields who may be working as industrial engineers without the knowledge they would
get from a BS in ISE degree. BS engineering students in other disciplines sometimes develop an
interest in ISE through co-operative education experience; however, having earned extensive
credits in another major prior to the co-op experience, it is not attractive to change majors as
an undergraduate. The MS in ISE will enable BS engineering and technical graduates to earn an
advanced degree with less time than for a second BS degree. Students in the program will gain
a broad knowledge of ISE as well as depth in data analysis and modeling. The depth in analytical
methods addresses industry needs in Tennessee and will be at a level beyond that typically
attained in a BS program because the MS in ISE program can build on undergraduate
coursework.2

A successful MS implementation will be followed by a proposal for a BS degree program if
resources and demand prove sufficient.

MS in ISE Program Overview. This section summarizes the goals for development of the
program, the focus on industrial and systems engineering, and details of the proposed program.

2 The THEC evaluation of the ENAPP requested an explanation of “why a master's degree is the preferred
approach to address workforce needs rather than reestablishing a bachelor's program.” This paragraph
provides reasons in addition to those previously provided above.

Tennessee Tech MS in ISE ENAPP Page 3
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Program Development Goals

Development of the proposed MS in ISE program has been guided by several goals, as follows:
= Develop an efficient program without extensive prerequisite coursework to attract 5.3
students from other engineering disciplines who want to build on their BS engineering
knowledge to gain technical competence in industrial and systems engineering.
= Design a program based on program objectives and student learning outcomes that
include breadth in graduate-level industrial and systems engineering topics and depth in
analytical methods.
= Develop a program with coursework that will support other graduate programs in the
College of Engineering at Tennessee Tech.
= Develop a flexible program that will attract and effectively serve diverse students, both
on-campus and online, full-time and part-time.

Related to the first goal, the MS in ISE program will be focused on attracting graduates from
other engineering disciplines who would be interested in an advanced degree in industrial and
systems engineering but would not be interested in seeking a graduate degree in their
undergraduate discipline. This approach supports the spirit of stackable credentials, a goal
identified in the THEC Master Plan Update of 2020 [2], as explained later in this document.

Because of the initial target student population, the second goal specifies that the program
emphasis will be to provide breadth across the discipline of industrial and systems engineering
and depth in data analysis and modeling. This focus serves the needs of Tennessee employers
for both industrial engineers and operations research analysts, occupations identified as “in-
demand” in Tennessee [1]. In addition, the degree emphasis on analytical methods and systems
engineering is related to the third goal to provide courses that will support other graduate
programs in the College of Engineering.

The fourth goal is aimed at flexibility to meet the needs of traditional students interested in on-
campus coursework along with working engineers who need the ability to take courses online.
It also acknowledges a commitment to seek and serve diverse students.

These goals have been applied in the design of the proposed program described later in this
section.

Industrial and Systems Engineering

The proposed program is a Master of Science in Industrial and Systems Engineering. Industrial
engineering (IE) and systems engineering (SE) are represented by two different CIP codes. Table
1 shows the instructional content specified in The Classification of Instructional Programs [3] for
industrial engineering and systems engineering programs.

Tennessee Tech MS in ISE ENAPP Page 4
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Table 1. Instructional Content - Industrial Engineering and Systems Engineering Programs [4]

Industrial Engineering (CIP 14.3501)

Systems Engineering (CIP 14.2701)

A program that prepares individuals to apply
scientific and mathematical principles to the
design, improvement, and installation of
integrated systems of people, material,
information, and energy. Includes instruction
in applied mathematics, physical sciences,
the social sciences, engineering analysis,
systems design, computer applications, and
forecasting and evaluation methodology.

A program that prepares individuals to apply
mathematical and scientific principles to the
design, development, and operational
evaluation of total systems solutions to a
wide variety of engineering problems,
including the integration of human, physical,
energy, communications, management, and
information requirements as needed, and the
application of requisite analytical methods to

specific situations.

Although the CIP codes differ, Table 1 shows that the instructional content has a substantial
overlap. In practice, job titles tend to vary by industry and focus. Systems engineers tend to
work in the military and in defense and aerospace industries where the systems of concern are
large-scale hardware or software systems. Industrial engineers are employed by a more diverse
set of employers operating in systems that involve hardware, software, and people but are
focused on processes such as transportation and logistics, healthcare, government, and
manufacturing. Job titles for industrial engineers in these industries are also diverse, including
titles such as quality engineer, data analyst, management engineer, and operations engineer,
among others. Because industrial engineering generally is defined as including a more
comprehensive domain than systems engineering, the CIP code for the proposed MS in ISE
program is that for industrial engineering.

In recognition of the significant overlap in content, industrial and systems engineering is
defined as one discipline by the Institute of Industrial and Systems Engineers, which states [5]:

“Industrial and systems engineering is concerned with the design, improvement, and
installation of integrated systems of people, materials, information, equipment, and
energy. It draws upon specialized knowledge and skill in the mathematical, physical, and
social sciences together with the principles and methods of engineering analysis and
design, to specify, predict, and evaluate the results to be obtained from such systems.”

Approximately a quarter of accredited undergraduate industrial engineering programs in the
U.S. are accredited as “industrial and systems engineering” programs, meeting the program
requirements for both disciplines as specified by the Engineering Accreditation Commission
(EAC) of ABET. ISE baccalaureate programs accredited by the EAC of ABET include programs at
Auburn University, Lehigh University, The University of Alabama at Huntsville, The Ohio State
University, University of Florida, University of Oklahoma, University of Southern California, and
Virginia Tech, among others. Except for programs at the military academies, engineering
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master’s programs in the United States rarely seek accreditation by the EAC of ABET. In

addition, master’s programs related to ISE are typically focused on either industrial engineering

or systems engineering, not both. However, Auburn University offers an MS in ISE degree, and

the program proposed for Tennessee Tech is an MS in ISE degree. 5.3

Program Design Details

The development of the proposed program has been guided by the program learning outcomes
listed in Table 2 and the student learning outcomes in Table 3.

Table 2. Program Learning Outcomes

Graduates of the MS in ISE program will . . .

= Apply advanced expertise, leadership, and scholarship in industrial and systems
engineering to create value for their employers in Tennessee and beyond;

= Demonstrate a commitment to professional development and continued learning
through participation in further graduate studies, continuing education, training
programs, or self-study; and

= Use industrial and systems engineering methods to serve the profession, community,
or society.

Table 3. Student Learning Outcomes

At the time of graduation, students will be able to . . .

= Demonstrate subject knowledge, technical competence, and professional skills
associated with the human factors, economic, analytical modeling, and systems
aspects of industrial and systems engineering;

= Conduct research or apply advanced analytical methods in the development of
solutions to industrial and systems engineering problems; and

= @Give professional presentations or write scholarly documents worthy of publication in
conference proceedings and/or peer reviewed journals.

The MS in ISE degree will be centered on industrial engineering but will also include a
foundation in systems engineering, which is supported by the emphasis on data analysis and
modeling, along with courses on engineering economics, human factors, and engineering
management or project management.

The program will require 31 credit hours and support both practitioner and research-focused
students with a project option and a thesis option, respectively. Courses will be offered on
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campus to encourage enrollment by full-time students and online to attract enrollment, often

part-time, by working professionals.

Table 4 provides a summary of the requirements planned for the project and thesis options in

the program. All students will have three core topics courses (9 credits) and one core

professionalism course (1 credit). Other requirements will include a selection of courses from
four focused elective areas for the project option and three or four areas for the thesis option.

The focused elective areas guarantee breadth of knowledge in industrial and systems

engineering for students who may not have an undergraduate background in ISE. The technical
electives will be mathematics courses selected to build strength in data analysis and modeling.

Table 4. Planned Courses for the MS in ISE Program

Project Credit

Thesis Credit

Course Type Requirements | Requirements
ISE Core 9 9
Professionalism Course 1 1
Project or Thesis 3 6-9*
Focused Elective Areas 12 9-12*
Technical Electives 6 3

Total 31 31

*For 6 credits of thesis, 12 focused elective credits will be required.

For 9 credits of thesis, 9 focused elective credits will be required.

Justification for Consideration of Expedited Policy

Demand for Industrial Engineers Nationally and in Tennessee. Although the proposed MS

program is in industrial and systems engineering, the data reported here to address demand
and need represent only industrial engineering (IE) jobs because pure systems engineering

employment data are not reported separately for Tennessee in all the cited sources.

In the In-Demand_Data_3-12-2025 spreadsheet [1] downloaded from THEC's Academic Supply
and Demand Report webpage2, industrial engineering is cited as an “in-demand occupation”
that is key to all nine industry clusters in Tennessee, including the following:

= Food and agriculture

= Healthcare and life sciences
= Rubber, ceramics, and glass

3 The THEC evaluation of the ENAPP stated: “Please provide more recent data to supplement the 2019-2022
figures. Given the time that has elapsed since the initial data collection, updated projections would help
ensure the market analysis reflects current industry conditions and employment trends.” This section has
been updated with the most recent published data. References have been updated to reflect 2025 data

sources.
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= Automotive

= Electrical equipment and appliances

= Headquarters, finance, and tech

= Distribution and logistics 5.3
= Aerospace and defense

= Chemicals

Although the “Distribution and Logistics” cluster was omitted as a key industry sector for
industrial engineering in a previous version of the database, industrial engineering is now
included as an in-demand occupation for distribution and logistics organizations such as UPS,
FedEx, Amazon, and other companies operating the numerous distribution centers in
Tennessee. In addition, industrial engineering is cited as in-demand in five of the nine
Tennessee regions.

As noted previously, the MS in ISE program will provide depth in data analysis and modeling,
and MS in ISE (and MS in |IE) graduates with these skills are often hired as operations research
analysts. The operations research analyst occupation is cited in [1] as key to four industry
clusters in Tennessee.

Nationally, the Bureau of Labor Statistics predicts a strong growth rate in industrial engineering
employment between 2023 and 2033, as shown in Table 5.4 Among engineering disciplines, the
metrics of projected total employment in 2033 and employment percentage change from 2023
to 2033 are greatest for industrial engineering as an engineering employment subgroup.

Table 5. Engineering Disciplines with Greatest U.S. Employment (Employment Subgroups) [6]

X —
c € € < * | e m C <o %
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29 |E5n|E%| 98 288 sBS2
Occupation Title 28 |89 |88 |36 26h 3SE W T

29 |ax|ax| ol 8cal 38a 2

S £ £ €Yol 293 808 ¢
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Industrial engineers, including 17-2110 | 359.7 | 401.8 42.1 11.7% 26.8
health and safety
Electrical and electronics 17-2070 | 287.8 | 313.9 26.2 9.1% 19.0
engineers, not computer
Civil engineers 17-2051 | 341.8 | 363.9 22.1 6.5% 22.9
Mechanical engineers 17-2141 | 291.9 | 323.9 32.1 11.0% 19.8
Computer hardware engineers | 17-2061 | 84.1 | 90.2 6.1 7.2% 5.0
Aerospace engineers 17-2011 | 68.9 73.0 4.1 6.0% 4.2

*Employment numbers in thousands

4Table 5 has been updated with the most recent employment projections, i.e., 2023-2033 rather than 2020-
2030.

Tennessee Tech MS in ISE ENAPP Page 8

59



September 25, 2025 Academic & Student Affairs Committee Agenda and Materials - ENAPP for the MS in Industrial & Systems Engineering

Data from the U.S. Bureau of Labor Statistics shown in Table 6 indicates that industrial

engineering employment is greater than other engineering employment in Tennessee. In

addition, IE jobs have a higher location quotient than most other engineering disciplines. The

higher location quotient indicates that IE jobs have a greater representation in Tennessee than 5.3
nationally, perhaps due to the demand for IEs in manufacturing, logistics, and healthcare, three

major employment sectors in Tennessee.2

Table 6. Engineering Disciplines with Greatest Tennessee Employment in 2024 [7]
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Industrial engineers 17-2112 7,200 4.1 2.200 0.97
Mechanical engineers 17-2141 3,680 7.4 1.124 0.60
Civil engineers 17-2051 4,660 7.9 1.424 0.62
Electrical and electronics engineers, | 17-2071 & 2,570 9.2 0.785 0.64
not computer 17-2072 720 12.9 0.221 0.36
Environmental engineers 17-2081 840 15.0 0.258 1.05

Demand Versus Academic Supply. Even though industrial engineering employment represents
the greatest number of engineering jobs in Tennessee, fewer academic programs and graduates
are available to support this employment, as shown in Table 7.2 Anecdotal evidence from
employers and alumni indicates that engineering graduates of other disciplines are employed in
industrial engineering jobs without having had the specialized education offered by an
industrial engineering degree.

These data provide support for the addition of another program in Tennessee focused on
industrial engineering, and the MS in ISE program at Tennessee Tech is being proposed to
address this need.

°> Table 6 has been updated with the most recent employment data for Tennessee.
6 Table 7 has been updated with the most current employment and academic supply data.
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Table 7. 2022-23 Engineering Degree Production Versus 2024 Total Employment in Tennessee
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Mechanical engineers 17-2141 3,680 388 29 417 11.33%
Civil engineers 17-2051 4,660 202 44 246 5.28%
Electrical and electronics 17-2071 & 3,290 143 29 172 5.23%
engineers, not computer 17-2072
Industrial engineers 17-2112 7,200 63 32 95 1.32%

* Source: [7]
** Source: [8]

Existing Programs of Study at the Institution

The proposed MS in ISE program does not emerge from an existing minor or certificate program
at the graduate level. However, some ISE-associated courses are currently offered in support of
other BS and MS programs in the College of Engineering at both the undergraduate and
graduate levels. Since Fall 2022, an undergraduate minor in Industrial and Systems Engineering
has been available. Because of financial aid restrictions on funding for a student to take minor
courses not in the student’s major program of study, the expected enrollment has not occurred
for this minor or most others. Although no students are currently reported in a database search
for students enrolled in the ISE minor, one student has indicated an intention to enroll in the
ISE minor during the Fall 2025 semester.Z It is expected that the number of students enrolled
should increase as scholarships are now available, effective Fall 2025, for students in the ISE
minor. Students may enroll in a minor at any time.

Additionally, students do take the courses specified for the ISE minor when the courses can be
used as part of their degree programs. These students would be a natural market for the MS in
ISE. Further, graduate students in other engineering disciplines and computer science often
take existing courses that are proposed for the MS in ISE degree. Table 8 provides enrollments
for the past four academic years in both the undergraduate courses that are part of the ISE
minor and the existing graduate courses that are part of the proposed MS in ISE program.&

7 The THEC evaluation of the ENAPP stated: “If possible, please provide Fall 2025 enrollment figures in the ISE

minor to demonstrate increased student interest.”

8 The THEC ELON evaluation requested “current enrollment figures for the undergraduate minor.” Table 8 has
been updated to include enrollments in ISE minor courses for 2024-25.
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Table 8. Enrollment in ISE Undergraduate Minor Courses and Existing MS in ISE Courses

Enrollment
Course Type Course 2021- | 2022- | 2023- | 2024-
22 23 24 25
ISE Under- ENGR 3300 Human Factors Engineering NA* NA NA NA
graduate ENGR 3400 Operations Research NA NA NA NA
Minor ENGR 3710 Principles of Engr. Economy 109 90 90 86
ENGR 3720 Principles of Engr. Statistics 35 23 17 43
ENGR or VE 4500 Reliability & Quality Engr. 13 NA 16 16
ENGR 4510 Engineering Management 14 14 12 18
ME 4450 Design for Manufacturability NA NA NA 16
Existing ENGR or CEE 6200 Statistical Inference for 10 8 10 13
Courses in Engineers
Proposed MS | EMGT 6100 Intro to Engineering Mgmt. 5 14 10 11
in ISE EMGT 6210 Project Management | 14 15 14 9
EMGT 6300 Decision Analysis 3 4 5

*Entries of NA indicate that the course was not offered during the time period shown.

At other institutions, graduate programs in industrial and systems engineering have grown in
recent years. For example, the graduate ISE programs at the University of Alabama in Huntsville
grew 82.4% from Fall 2021 to Fall 2024 [9], and the graduate ISE programs at Virginia Tech grew
38.1% from Fall 2020 to Fall 2024 [10]. These examples are evidence of growing student
demand for the program.2

Community and Industry Partnerships

Letters of Support from Industry. Six letters of support from industry are submitted in Appendix

A.12 These letters show support for the degree program from a wide variety of employers,
including the following:

= ATC

= Atmus Filtration
=  FedEx

= JR Automation
= Nissan

= Tenneco

®The THEC ELON evaluation suggested including enrollment trends in comparable programs in other states to
substantiate demand.
10 The THEC ELON evaluation requested updated letters, all properly dated and showing support for an MS in
ISE program rather than a BSISE program as some of the letters had specified. The letters of support have
been updated or replaced. The letter of support from Cummins Filtration is now from Atmus Filtration, the
company’s new name. An additional letter of support from Nissan is also included.
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Employer Surveys. In addition, a survey was sent in November 2022 to 171 employer

representatives who had recruited engineering students at a Tennessee Tech career fair during

the period from Fall 2021 through Fall 2022. The survey resulted in 35 survey responses for a

response rate of 20.5%. To update the employer results, a slightly revised survey was sent in 5.3
August 2025 to 169 employer representatives who had recruited engineering students at a

career fair in 2024 or 2025.22 The survey resulted in 20 responses, some incomplete, for a

response rate of 11.8%. Table 9 provides a summary of the positive survey responses from both

surveys and demonstrates employer support.

In the 2022 survey, the percentage of respondents who indicated that their organization hires
industrial engineers was 42.4%, and the same percentage indicated that they were definitely or
probably interested in interviewing industrial engineering students from Tennessee Tech if a
program is developed and approved. Another 24.2% of the employers responded that they
might be interested in interviewing students from the program. The survey results indicate
excellent potential for additional partnerships with industry beyond those found in the letters
of support.

The percentage of respondents in 2025 who indicated that their organization hires industrial
engineers was slightly lower than in 2022 (37.5% in 2025 versus 42.4% in 2022), so it is not
surprising that the percentage interested in interviewing industrial engineers was also
somewhat lower (46.7%) than in 2022 (66.7%). Still, almost half of the respondents showed
interest in interviewing IEs from Tennessee Tech.

Table 9 shows a new question asked in 2025. After explaining the MS in ISE program proposal
and target market, as well as the requirement for THEC approval, employers were asked if any
of their employees would benefit from the new degree program. Over half responded “Yes” or
“Maybe.” The survey results provide additional evidence of potential engineering employer
support of the MS in ISE program.

1 The THEC ELON evaluation requested information on when the surveys were conducted.

2 The THEC evaluation of the ENAPP stated: “Given the time gap since the last survey, could you provide
additional recent demand data to support this program?” Another employer survey was conducted as
reported here.
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Table 9. Employer Survey Results (2022 and 2025 Surveys)

Question Positive Percentage Percentage
Response 2022 Survey | 2025 Survey

Does your organization currently employ Yes 42.4% 37.5%
industrial engineers?

Would your organization be interested in Definitely yes 18.2% 6.7%
interviewing Tennessee Tech University

industrial engineering students for potential
employment, either for internships or Maybe 24.2% 20.0%
permanent positions?

Probably yes 24.2% 20.0%

Total 66.7% 46.7%
Does your company have employees who Yes NA* 14.3%
could benefit from this new program? (A

Maybe NA* 42.9%

statement describing the proposed MS in ISE
program and the THEC approval process Total NA* 57.1%
preceded this question.)

(Optional) We welcome your comments Selected comments related to industrial
regarding the potential for an industrial engineering are listed below.
engineering program at Tennessee Tech

University.

= We have hired several industrial engineers from Tech (back in the day). Currently a
number of MEs and METs work here as well. An Industrial Engineering program
would be very helpful and useful for us in automotive manufacturing.

= We use MEs and EEs as IEs from time to time. Process improvements, time studies,
understanding of routings for product builds, etc. are all helpful concerning
operational efficiencies. An IE program at TTU would definitely interest our company
from a Co-op and full-time employment experience. Likely, IEs would go into other
areas of operations like continuous improvements and six sigma.

= We have hired many engineers from TN Tech and look forward to hiring many more.

* Not asked in 2022 survey

ACCREDITATION

Although the Engineering Accreditation Commission (EAC) of ABET supports the evaluation of
engineering master’s programs for accreditation, few engineering MS programs in the U.S. opt
to seek this accreditation. Institutions in the U.S. generally focus their engineering accreditation
efforts on their BS programs. Likewise, the MS in ISE program at Tennessee Tech will not
initially seek accreditation by the EAC of ABET for two reasons.
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e Accreditation by the EAC of ABET at the master’s level is best supported by restricting
enrollment to graduates of EAC of ABET-accredited BS engineering programs in the
major discipline to be accredited. This approach would require restricting admission .
and enrollment to graduates of EAC of ABET-accredited BS in ISE programs, which would 5.3
limit enrollment and require a change in the direction of the proposed program. To
meet accreditation requirements at the master’s level and support admission of BS
graduates of other (non-ISE) engineering disciplines, applicants without an ISE
background would need to take several undergraduate ISE courses as prerequisites to
the graduate program. Such a change in direction would be counter to the basic
premise of providing a graduate ISE experience for non-ISE degreed engineers.
e After the MS in ISE is established, the program faculty will seek to develop an ISE
concentration within a BS Engineering program, which will be an accredited degree
path. Enrollment growth in this concentration will provide support for a BS in ISE
program, which would seek EAC of ABET accreditation.

The external reviewer of the proposed program suggested that ABET accreditation would
uniquely distinguish the MS in ISE program and help in marketing the program. If the decision is
made not to pursue a BS path in ISE, the suggestion to seek accreditation for the MS in ISE
degree program will be explored.

ADMINISTRATIVE STRUCTURE

Figure 1 provides the organization chart proposed for the MS in ISE program. A new academic
department is not required. The program will be offered by faculty in the General and Industrial
Engineering (GIE) Department, one of seven departments in the College of Engineering. The
department name was changed in Fall 2024 to reflect the new undergraduate ISE minor and the
MS in Engineering Management (MSEM, often associated with ISE programs), as well as to
prepare for the proposed new MS in ISE program, if approved. Other programs offered through
faculty in the GIE Department are included in Figure 1.

The MS in ISE program will be led by a program coordinator, who will be a new hire. The search
for this coordinator will begin after THEC approval of the new MS in ISE program. Following the
proposed timeline in the Overview, the projected search is expected to begin in December
2025.12

13 The THEC ELON evaluation requested information on when the search will begin.
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College of Engineering,
Dr. Joseph Slater,
Dean

Civil & Environmental
Engineering
Department

Electrical & Computer
Engineering
Department

Manufacturing &
Engineering Tech.
Department

Chemical Engineering
Department

Computer Science
Department

General & Industrial
Engineering Dept.,
Dr. Chris Wilson, Chair

Mechanical
Engineering
Department

MSEM,

Dr. John Tester,
Program Coordinator

First-Year Engr. for
Undecided Majors,
Dr. Chris Wilson

Joint TTU-ETSU BSE,
Dr. Kris Craven,
Prog. Site Coordinator

MS in ISE,
New Hire,
Program Coordinator

Figure 1. Organization Chart for the Proposed MS in ISE Program

ENROLLMENT AND GRADUATION PROJECTIONS

Table 10 shows projected enrollments and graduates for the first five full academic years of the
MS in ISE program. To assist in completing Table 10, the Office of Institutional Assessment,
Research, and Effectiveness (IARE) at Tennessee Tech provided persistence and graduation
data, along with time-to-degree, for the past five years for all MS programs in the College of
Engineering. Because the MS in ISE program is planned for both on-campus and online
students, the IARE data were analyzed for the five on-campus MS programs separately from the
data for the MS in Engineering Management (MSEM) program, which was the only fully online
MS program offered by the College of Engineering.

Table 10. Projected Enrollments and Graduates

Projected Fall Enrollment Projected Projected
Year | Academic Year _ Total Total

On-Campus Online Total Attrition Graduates

1 2026-27 6 3 9 2 0

2 2027-28 12 5 17 2 2

3 2028-29 17 8 25 3 6

4 2029-30 18 10 28 3 8

5 2030-31 20 11 31 3 10
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Data for attrition and number of graduates for on-campus students in the MS in ISE program

were based on the historical persistence and graduation rates, along with time-to-degree, for

the five existing on-campus MS programs. Data for attrition and number of graduates for online

students in the MS in ISE programs were based on the persistence and graduation rates for the 5.3
MSEM. Projections for the on-campus and online students were then combined, resulting in the

estimates for attrition and graduates shown in Table 10. Appendix B includes the underlying

data and analysis that resulted in the Table 10 projections. The projection for number of

graduates has been revised in this proposal based on an adjustment to the unusually high

attrition rate for online students during the pandemic used in the original ELON.

Table 10 includes both full-time and part-time students? with enrollment and graduation rates
typical for MS programs in the College of Engineering. Enrollment plans were projected for all
entering students to yield the historical average time to degree for each student category, i.e.,
two years for on-campus and more than three years for online students.

e Most students will be on-campus students. The two-year on-campus average time to
degree reported by IARE included College of Engineering students in other MS
programs who graduate in a year because they are in fast-track options that allow them
to earn graduate credit as undergraduates. The MS in ISE will not initially have a fast-
track option, so the average time-to-degree will likely exceed two years. Most students
were assumed to be full-time until the last semester when they would not typically
need a full schedule of courses to complete graduation requirements. In addition, some
on-campus students in the thesis option often take extra part-time or full-time
semesters for thesis research and more than the minimum thesis credits. Thus, Table 10
enrollments and graduates reflect some additional part-time semesters for a few
students to yield the appropriate time-to-degree average.

e Graduate research assistants (GRAs) are on-campus students usually enrolled in less
than nine credits per fall or spring semester but are considered full-time if enrolled for
six credits each term during the academic year. Table 10 includes one GRA enrolled in
the first year and two enrolled in each year following the first year. All GRAs were
assumed to be full-time except for the final semester when full-time enrollment was
not needed to complete graduation requirements.

e Based on historical experience with the MSEM, all online students are assumed to be
part-time, most taking only one course per term, and these students are included in the
enrollment and graduation data in Table 10.

It is noted that the enrollment projections over the five-year period yield more than the
number of graduates to satisfy THEC’s minimum productivity threshold for master’s degrees.12

14 The THEC evaluation of the ENAPP states: “The ELON mentions part-time enrollment, please provide these
figures in the enrollment and graduation table.” Part-time students were already included in Table 10, but an
explanation of part-time enrollment has been added.
> The THEC ELON evaluation noted that the enrollment projections are at THEC’'s minimum productivity
threshold and requested information in the ENAPP “to address concerns in relation to the THEC definition of
low-producing program.”
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In addition, the faculty members plan to develop certificate programs using selected MS in ISE
courses, which should encourage additional enrollment.

INSTITUTIONAL ALIGNMENT AND DEMAND
Alignment with State Master Plan and Institutional Mission Profile
Alignment with the THEC Master Plan. Enabling the Competitive Edge: THEC Master Plan

Update 2020 [2] identifies the following two goals and metrics related to building the future
workforce:

= Increase enrollment in majors leading to high-demand jobs: The proportion of students
enrolling in degree programs that lead to employment in high-need fields, as
determined by THEC's annual Academic Supply and Occupational Demand report, will
increase by at least 5% annually (N = 500) over the next five years.

* Increase Computer Science and Data Analytics offerings: THEC will encourage higher
education institutions, via funding opportunities and pilot initiatives, to increase
offerings in Computer Science and Data Analytics to all students, not only those who are
pursuing either field as a major.

The proposed MS in ISE degree program addresses both goals. As previously noted, the MS in
ISE is designed to prepare students for employment as industrial and systems engineers and
operations research analysts. The occupations of industrial engineer and operations research
analyst are included in the Tennessee In-Demand Occupations data file [1] as “in-demand
occupations.” In addition, the proposed MS in ISE program’s emphasis on data analysis and
modeling addresses the second goal to increase offerings in data analytics. The coursework in
data analytics and modeling will support other graduate programs in the College of Engineering,
extending the benefits of this program to other students as suggested in the second goal.

The THEC Master Plan Update 2020 [2] also notes that stackable credentials are important for
building the future workforce, stating that “A student’s ability to accumulate credentials in a
given field over his or her working life is critical to the success of Tennessee’s economy.” The
MS in ISE program is designed to permit students with BS degrees in engineering or technical
disciplines to earn an advanced degree without the requirement for significant prerequisite
work. The degree will provide instruction and experiences to enable engineering graduates,
perhaps with a degree in a different discipline, to work more effectively in industrial
engineering jobs.

These program aspects demonstrate that the proposed MS in ISE degree is aligned with the
THEC Master Plan.

Alignment with Tennessee Tech’s Institutional Mission. The proposed MS in ISE program is
strongly supportive of the mission of Tennessee Tech University [11], which is stated below.
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Tennessee’s technological university creates, advances, and applies knowledge to expand
opportunity and economic competitiveness. As a STEM-infused, comprehensive institution,
Tennessee Tech delivers enduring education, impactful research, and collaborative service.

Alignment with the mission is evident from the following points.

= The MSin ISE is a STEM degree with strength in data analysis and modeling, which
supports Tennessee Tech’s mission “as a STEM-infused” institution and a technological
university.

= The MS in ISE is focused on system design and operation for efficiency and
effectiveness. The program will require a course in engineering economics, i.e.,
economic decision-making with a system perspective. These features of the program
support the mission of applying “knowledge to expand economic competitiveness.”

= MSin ISE student thesis research and other faculty research projects will create and
advance “knowledge to expand opportunities and economic competitiveness” and will
deliver “impactful research.”

= The MS in ISE project option will require application of program knowledge to a real-
world problem to improve efficiency and effectiveness, and thus economic
competitiveness. Projects involving collaborative service will be encouraged.

= The program will be offered in two modalities: on campus to support full-time students
and online to support working professionals. These modalities support the delivery of an
“enduring education.”

Student Interest

Three Qualtrics surveys were conducted to assess student interest in a graduate ISE degree.
One survey focused on students who had participated in the Cooperative Education Program,
the second survey focused on recent engineering alumni, and the last survey focused on
current students.

Cooperative Education Students Survey. Incoming first-year engineering undergraduate
students often have a very limited understanding and knowledge of industrial and systems
engineering. BSISE programs often attract greater numbers of sophomore or junior engineering
majors who change their major from another engineering discipline rather than transferring out
of engineering. These transfers occur when the students have gained a greater understanding
of industrial and systems engineering as well as their previous majors. With no BS in IE or ISE
program in place at Tennessee Tech to provide context, surveying undergraduate engineering
students’ interest in a potential MS in ISE program is problematic. However, students who have
participated in employment through Tennessee Tech’s Cooperative Education Program have
potentially gained some knowledge of ISE through their employment experience. Hence, in
October 20221¢, a Qualtrics survey was sent to 72 current BS and MS students who had
participated in at least one semester of co-op employment.

6 The THEC ELON evaluation requested information on when the surveys were distributed.

Tennessee Tech MS in ISE ENAPP Page 18

69



September 25, 2025 Academic & Student Affairs Committee Agenda and Materials - ENAPP for the MS in Industrial & Systems Engineering

When the survey was closed at the end of October 2022, responses had been received from 21

students (with 3 incomplete responses) for a 29.2% response rate. Students were asked about

their experience with topics in the ISE Body of Knowledge and could select as many responses

as applicable from the following choices: 5.3

= | learned about this topic during my co-op term

= | already knew about this topic from previous coursework or experience
= | participated in co-op work related to this topic

= | aminterested in working in this area

Table 11 summarizes some of the results from the 2022 survey, as well as results from a new
survey in 2025.

The results showed that 71.4% of the students in the 2022 survey learned about some ISE
topics during their co-op assignment, 57.1% gained experience in some of those topics, and
52.4 % of the students checked that they had an interest in working in an area related to one or
more of the ISE topics. The interest indicates potential student demand for ISE topics.

It was not surprising that the 2022 survey question to undergraduate co-op students on
whether the students planned to enroll in a master’s degree after graduation resulted in only
four positive responses, none for the MS in ISE. Since the survey was administered
anonymously, the characteristics of the sample respondents are unknown. The respondents
could have been several semesters from graduation, or they could have been graduating
seniors who already had offers for employment.

In August 2025, another survey was sent to 72 students who had participated in at least one
semester of co-op. A total of 20 students responded (with 2 responses incomplete), which
represents a 27.8% response rate. Of the 17 students who responded to a question about their
current degree program, 2 were MS students and 15 were BS students. Including all 20
respondents, 70% indicated that they had learned about one or more ISE topics during their co-
op experience, 60% gained experience in one or more ISE topics, and 45% indicated an interest
in working in the area related to one or more topics in the ISE body of knowledge.

In 2025, students were more definite about plans for enrolling in a master’s degree within five
years after graduation with 57.1% of the BS student respondents indicating plans to enroll. Of
the BS student respondents with plans to enroll, 62.5% indicated potential interest in enrolling
in an MS program with topics related to ISE. In addition, one of the MS student respondents
indicated potential interest in such a degree program. The updated survey provides additional
evidence of demand for ISE topics and the potential to attract students to the MS in ISE degree
program.
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Table 11. Co-op Student Experience Survey from 2022 (2025 results in parentheses) *

C
8 E a ©
= = g | x 53
IS IS 82 | %, '
o -~ O -
Industrial & Systems Engineering = S s E 23
3 o o w - 9 £ 9
Body of Knowledge Topic = = & 9 % S 5
> © — L S
© T 0O 3] +
2o [£2 |55 |83
c @ s 9 5 g
$8 |85 |[&2 | ¢
Data analysis, modeling, and/or simulation 9 11 4 8
(8) (7) (9) (7)
Economic analysis (time value of money, present 6 5 6 5
worth of alternatives, make/buy analysis, (5) (3) (6) (4)
replacement analysis, etc.)
Ergonomics and human factors (safety, physical & 9 3 2 2
cognitive ergonomics, displays and/or controls design) (7) (1) (7) (3)
Facilities engineering (location analysis, layout, 6 3 3 5
material handling, warehousing) (8) (0) (7) (2)
Inventory planning and control or lean systems 9 2 3 3
(6) (1) (1) (1)
Manufacturing engineering (design for 12 9 7 5
manufacturing, manufacturing processes selection (5) (2) (6) (2)
and management)
Operations engineering (material or personnel flow 7 3 3 2
planning, scheduling, balancing, perf. metrics) (8) (1) (6) (4)
Quality and reliability engineering (control charts, 9 2 5 3
acceptance sampling, quality mgmt. or planning) (5) (2) (6) (5)
Supply chain management and/or logistics (supply 8 3 1 3
chains from suppliers through customers) (4) (1) (1) (2)
Industrial and systems engineering (process or 11 6 4 3
procedures design, life-cycle analysis, integrated (3) (0) (3) (5)
system requirements analysis incl. equipment,
information, energy, materials, and/or people)
Work design and/or work measurement (methods 7 5 4 5
engineering, standards, productivity analysis, etc.) (9) (1) (6) (4)
Percentage of respondents who checked one or more | 71.4% | 57.1% | 57.1% | 52.4%
topics (70.0%) | (55.0%) | (60.0%) | (45.0%)

*Number of respondents: 21 in 2022 survey (3 incomplete), 20 in 2025 survey (2 incomplete)
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College of Engineering Recent Alumni Survey. A different survey was sent in October 2022

through an e-mailed link to 2,236 alumni of the Tennessee Tech College of Engineering who had
graduated within the past five years.X2 The number of alumni who opened the e-mail was 750
for a 33.5% open rate, which is above average for an e-mail message of this type. The click rate
was 5% with 112 clicks, which is about average, and 105 alumni completed the survey within
four weeks. Table 12 provides a summary of the survey results.

Table 12. Survey of Recent Tennessee Tech College of Engineering Alumni

S 3 5 8
Question Response 35 40‘:_,' S
EG &
S 0| 0o O
Z x| o o
Please select the major in Chemical Engineering 10 9.5%
which you earned your BS Civil Engineering 18 | 17.1%
degree. Computer Engineering 5 4.8%
Computer Science 14 | 13.3%
Electrical Engineering 14 | 13.3%
Engineering Technology 11 | 10.5%
Mechanical Engineering 33 | 31.4%
Engineering (joint program with ETSU) 0 0.0%
Do your plans during the next | Yes 37 |35.2%
five years include enrolling for N 8 | 64.8%
a graduate degree? ° e
If yes, what is your planned Master’s degree in Chemical Engineerin 1 1.8%
yes, your p g g g
graduate degree, assuming all | Master’s degree in Civil Engineering 2 3.7%
of the following degrees are | Master’s degree in Computer Science 4 | 7.4%
available? Master’s degree in Electrical and Computer 5 9.3%
‘ Engineering
(Note: Multiple answers Master’s degree in Engineering Management 8 14.8%
could .be selected, and 54 Master’s degree in Industrial and Systems 2 3.7%
selections were made by the Engi .
37 alumni who responded nineernns
~» Master’s degree in Mechanical Engineering 3 5.6%
Yes” to plans for a graduate - - - —
Master’s degree in an engineering field not 6 11.1%
degree.) .
listed above
Master’s degree in a different field, not 1 1.8%
engineering or computer science
MBA — Master of Business Administration 11 | 20.4%
Another type of graduate degree (e.g., MD, 9 16.7%
DO, DDS, JD, PhD)
Uncertain 2 3.7%
17 The THEC ELON evaluation requested information on when the surveys were distributed.
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Table 12 shows that the number of alumni who indicated their planned graduate degree is a

master’s in ISE is the same as the number indicating a master’s in civil engineering and only one

less than the number indicating a master’s in mechanical engineering even though none of the

respondents had an undergraduate degree in ISE. These results indicate that the MS in ISE, with 5.3
appropriate marketing, could be successful in enrolling a sustainable number of students for a

quality degree program.

Current Students Survey. More than 2300 undergraduate students in the College of Engineering
were surveyed immediately after the Spring 2023 Semester.18 There were only 37 responses
(36 complete responses) as the survey was sent during the intersession break. To update the
results, the survey was sent again to 671 students who were enrolled in July 2025 with 29
responses (28 complete responses) within one week. Two questions were asked, as shown
below along with the results from both surveys.

1. If the M.S. in Industrial Systems Engineering is available at TTU, how likely is it that you
will consider pursuing it in the future?

Responses May 2023 July 2025
Extremely Likely: 2 (06%) 4 (14%)
Very Likely: 10 (28%) 7 (25%)
Somewhat Unlikely: 14 (39%) 14 (50%)
Extremely Unlikely: 10 (28%) 3(11%)

2. Obtaining an M.S. in Industrial Systems Engineering will enhance my employment
prospects and professional growth opportunities.

Responses May 2023 July 2025
Extremely Likely: 5(14%) 6 (21%)
Very Likely: 22 (61%) 15 (54%)
Somewhat Unlikely: 5(14%) 5(18%)
Extremely Unlikely: 4 (11%) 2 (07%)

This survey indicates that over one-third of the student respondents (34% in May 2023 and 39%
in July 2025) thought it likely that they would pursue a master’s in ISE. Additionally, three-
fourths of the student respondents in both surveys acknowledged that obtaining a master’s in
ISE would be beneficial to their career and professional growth. While the overall response
rates were only 1.6% in May 2023 and 4.3% in July 2025, the responses are very favorable. As
with the other surveys, these results indicate that the MS in ISE, with appropriate marketing,
could be successful in enrolling a sustainable number of students for a quality degree program.

18 The THEC ELON evaluation requested information on when the surveys were distributed.
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Enrollment Strategies and Student Recruitment Initiatives.:2 It has been noted that the

previously terminated MS in IE program, which ceased admitting students in 2003, had some

enrollment challenges, but the proposed MS in ISE differs substantially from the previous

program in five important ways: 5.3

e Campus Environment: As noted earlier in this document, the environment on campus is
very supportive of new degree programs that address Tennessee needs. In addition, the
College of Engineering recognizes the value of and supports the return of a program in
industrial and systems engineering.

e Target Market: The target market for the proposed MS in ISE is students who have BS
degrees in engineering or related fields, who are working in Tennessee, and who are in
jobs (or want to move to jobs) requiring industrial engineering knowledge and skills. The
target market in the prior degree was BSIE graduates, and the student body was
primarily international students.

e Required Prerequisites: The required prerequisite coursework is minimal for students
with BS in engineering or related degree programs. The previous degree program
required at least three undergraduate courses as prerequisites for students who did not
have BSIE degrees.

e Program Courses: The required courses in the proposed MS in ISE program provide
breadth in ISE and depth in analytical modeling and are aligned with the current needs
of Tennessee employers of ISE graduates. The curriculum in the previous MS in |E
program lacked opportunities to focus on the area of data analysis and modeling. Some
courses existed but were not taught on a regular basis. The knowledge and skills that
will be acquired in the program courses are needed in manufacturing, logistics, and
healthcare. In addition, the courses that have been proposed are supportive of other
graduate programs in the College of Engineering.

e Faculty: The faculty who were teaching in the previous MS in |IE program have either
retired or moved to another university. For the MS in ISE degree, two new faculty will be
hired with expertise to support the new emphasis on analytical modeling, and current
faculty in other programs but with ISE backgrounds will share teaching responsibilities.

In summary, in contrast to the previously terminated program, the proposed MS in ISE program
has been designed to be more aligned with student interests and industry needs and to
accommodate a different target market with reasonable prerequisite requirements within a
supportive campus environment. These differences will provide opportunities for a new
marketing approach.

As part of the approach, Tennessee Tech and College of Engineering marketing personnel will
assist with a plan for reaching the target market. Marketing will address current students on

9 The THEC evaluation of the ENAPP stated: “Given the previous enrollment challenges in this field, what
enrollment strategies and student recruitment initiatives does TTU plan to implement to ensure the success of
this new program?” This section has been added to provide details on these topics.
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campus, Tennessee Tech alumni, and engineering employers. Some current plans include the
following:

e To promote awareness of ISE on campus, the GIE Department will celebrate the first
annual ISE Day on-campus on September 15, 2025. ISE Day is a new national initiative,
sponsored by the Institute for Industrial and Systems Engineers, aimed at improving the
public’s understanding of ISE contributions to society. An alumni panel will be invited to
help with this celebration event.

e Monthly events such as information sessions or guest speakers are planned to increase
awareness on campus of Industrial and Systems Engineering.

e The Office of Alumni Affairs will be asked to assist in promoting awareness of the new
degree program to Tennessee Tech alumni.

e The College of Engineering industrial liaison will be asked to help the GIE department
chair and the ISE program coordinator in establishing relationships with Tennessee
employers interested in MS in ISE graduates.

Existing Programs Offered at Public and Private Tennessee Universities
Existing Tennessee Academic Programs with the Same or Similar CIP Code. This section provides

information on existing Tennessee programs in Industrial Engineering, Systems Engineering,
and Engineering Management.

Industrial Engineering Programs (CIP 14.3501)

Currently, only the University of Tennessee at Knoxville (UTK) offers degrees with the same CIP
code, i.e., BS, MS, and PhD degrees in Industrial Engineering. No institution offers a degree in
Systems Engineering alone or in Industrial and Systems Engineering. Both THEC’s searchable
Academic Program Inventory [12] and the UTK 2025-26 Graduate Catalog [13] list Systems
Engineering and Automotive Manufacturing concentrations for the MS in IE at UTK. The UTK
2025-26 Graduate Catalog [13] refers students to the Industrial and Systems Engineering
Department’s Graduate Handbook [14] for details on these concentrations. The Department’s
Graduate Handbook online lists the following “three areas of study for the Master of Science
program in the Department of Industrial and Systems Engineering” [14]:

® Industrial Engineering
= Engineering Management Concentration
= Reliability and Maintainability Engineering

The Graduate Handbook [14] provides no information on concentrations in either Systems
Engineering or Automotive Manufacturing, and neither does the Industrial and Systems
Engineering Department’s website for the Master’s program [15]. These concentrations appear
as “Active” in a search of the THEC Academic Program Inventory database, but UTK does not
seem to provide details on these concentrations.
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THEC's searchable Academic Program Inventory [12] lists “Active” concentrations in Industrial

Engineering and Manufacturing Engineering for the Bachelor of Science in Engineering (BSE)

program at the University of Tennessee at Martin (UTM). However, neither the UTM website

[16] nor the UTM 2025-26 Undergraduate Catalog [17] lists the Industrial Engineering 5.3
concentration for the BSE degree. It appears that the Industrial Engineering concentration is not

currently offered.

Systems Engineering Programs (CIP 14.2701)

According to THEC's searchable Academic Program Inventory [12], no institution offers a degree
in Systems Engineering alone or in the combined Industrial and Systems Engineering. As noted
previously, Systems Engineering is listed as a concentration for the MSIE at UTK.

Engineering Management (CIP 15.1501) and Other Programs

Faculty with ISE backgrounds often offer degree programs or certificates related to Engineering
Management or to Risk and Reliability, so these programs are also reported here.

In addition to Tennessee Tech University [18], Master of Science in Engineering Management
(MSEM) degrees are offered at multiple public institutions in Tennessee, as follows.

e The University of Memphis offers a Master of Science in Engineering Management
(MSEM or MS) degrees with a choice of no concentration [19] or one of three
concentrations: Biomedical Engineering [20], Manufacturing [21], Transportation [22].

e The University of Tennessee Chattanooga offers a Master of Science degree in
Engineering Management [23], which also offers concentrations in Construction
Management, Engineering Analytics, and Power.

o As of Fall semester 2022, the University of Tennessee at Knoxville has offered a Master
of Science in Engineering Management. UTK’s Industrial and Systems Engineering
Department also offered the MSIE degree with a concentration in Engineering
Management [14] prior to Spring 2024. The THEC Academic Program Inventory
Comprehensive Report for UTK [24] shows that this concentration was phased out that
semester.

e The UTK ISE Department participates in offering a related interdisciplinary degree, the
Master of Science in Reliability and Maintainability Engineering [25].

e Middle Tennessee State University offers a Master of Science in Professional Science
with an Engineering Management concentration [26].

Private universities offering ISE-related programs include Vanderbilt University and Christian
Brothers University.

e Vanderbilt offers a Master of Engineering degree in two related areas: Engineering
Management [27] and Risk, Reliability, and Resilience Engineering [28]. An engineering
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management minor [29] is available to undergraduate engineering students at

Vanderbilt.
e Christian Brothers University offers both BS [30] and MS [31] degrees in engineering 53
management. The BS degree [30] has four concentrations for selection: data analytics, .

engineering studies, packaging, or game design.

Number of Degrees Awarded by Existing Programs. Table 14 provides a summary of the number
of graduates from industrial engineering and similar programs at other institutions for which
the data could be obtained.2? It should be noted that there is a discrepancy between the
number of MSIE graduates shown for 2021-22 in the table, i.e., 32, versus the Academic Supply
for Occupational Demand 2024 report [32], which lists 29. The data in Table 14 came from data
reporting dashboards found on the websites of the institutions. The Academic Supply for
Occupational Demand Report for 2024 noted that 66% of the MSIE graduates remained in
Tennessee for employment, another indication of potential demand and benefit to Tennessee
for the proposed program.

Table 14. Number of Graduates in Programs at Other Institutions

Total or
University Degree Concentration, s s s Notes
2022 2023 2024
If Any
UTK [33] MS, Industrial Total 32 36 34
Engineering Systems 15 16 18
Engineering
Engineering 10 9 1 Phased out
Management 01/2024
MS, Engineering Degree 6 6 Began
Management not Fall 2022
available
MS, Reliability & All 6 3 3
Maintainability Departments
Engineering Total
TTU [34], MS, Engineering New 6 6
[35] Management
University of | MS, Engineering Total 1 2 3 Began
Memphis Management Manufacturing 0 2 1 Fall 2020
[36] Transportation 1 0 1
UTC [37] Engineering 9 13 18
Management
MTSU [38], Professional Engineering 10 9 Data not
[39] Science Management available

20 The THEC ELON evaluation requested that the updated ELON provide the number of degrees awarded in
each MS program listed for each of the last three years.
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Differences in the Proposed Program as Compared to Existing Programs. This section explains

how the proposed MS in ISE is unique in comparison to other Tennessee programs with the

same or similar CIP codes. Because bachelor’s programs are significantly different in focus and

credit hours than master’s degree programs, only programs at the master’s level are compared. 5.3

MS in ISE Programs versus MS Programs in Engineering Management

Although MSEM degrees include a selection of engineering topics, instruction in these degrees
also covers business and management topics. An MS in ISE degree that is not an engineering
management concentration has far greater emphasis on quantitative topics and data analytics.
The content of the MSEM degree differs substantially from the content of an MS in ISE or MSIE
degree program. Thus, the proposed MS in ISE is different from existing MSEM programs in
Tennessee.

Proposed Tennessee Tech MS in ISE versus MS Programs in Risk and Reliability Engineering

Although some overlap exists in statistics and data analysis courses with the proposed MS in ISE
program, the MS programs in risk and reliability engineering at UTK and Vanderbilt are much
more narrowly focused on the reliability of equipment or on risk and reliability applications in
other disciplines such as civil, electrical, or mechanical engineering. The breadth of the
proposed MS in ISE at Tennessee Tech is critical to ensure that students with undergraduate
degrees in other disciplines gain a clear understanding of industrial and systems engineering
rather than a portion of the discipline.

Proposed Tennessee Tech MS in ISE versus UTK’s MS in IE

As noted previously, Tennessee Tech’s proposed MS in ISE program will provide breadth in
industrial and systems engineering and depth in data analysis and modeling. The primary
differences in the proposed MS in ISE program and the MS in IE program at UTK are as follows:

= The UTK degree is the MS in Industrial Engineering, not the MS in ISE. The Tennessee
Tech MS in ISE program will have required content in systems engineering. UTK’s
program permits inclusion of this content but does not require it.

= The Tennessee Tech program will be designed to facilitate engineering graduates in
other disciplines to achieve a breadth of knowledge related to ISE while also gaining
depth in data modeling and analysis. The UTK program permits this approach but allows
other emphases as well. To guarantee breadth in ISE, the Tennessee Tech program will
require focused electives in three or four areas for the thesis option and in four areas
for the project option. The electives listed for the UTK MSIE program in the Graduate
Handbook [14] do not guarantee this breadth.

= Based on the UTK core courses and listed electives, both programs have strength in data
modeling and analysis. Students in the proposed MS in ISE at Tennessee Tech will earn a
minimum of 15 or 18 credits in courses focused on these topics. Students in UTK’s
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program may earn a similar or greater number of credits, depending on the electives
selected in their programs of study.

Table 15 provides a comparison of the proposed MS in ISE program with the UTK MSIE

program.

Articulation and Transfer

The proposed program is an MS degree, not a BS degree, so this section is not applicable.
However, transfer credit for the MS in ISE degree will be evaluated in compliance with existing

policies for graduate transfer credit at Tennessee Tech.

Table 15. Comparison of Proposed MS in ISE with UTK’s MS (Industrial Engineering Track)

Program
Features

Tennessee Tech’s
Proposed MS in ISE

UTK’s
MS in |IE

Degree Name

MS in Industrial and Systems
Engineering

MS in Industrial Engineering

Concentrations | None Automotive Engineering
Systems Engineering
Engineering Management
(terminated Spring 2024)
Credit Hours 31 32

Options

Thesis or Project

Thesis or Project

Prerequisites

Calculus-based Probability and
Statistics
Linear Algebra

IE 200 Engineering Statistics
IE 301 Operations Research in IE |
IE 405 Engineering Economic

Engineering Economy (or graduate Analysis
course will be required)
Core Courses 9 ISE credits 9 IE credits

Electives 9 credits in 3 focused areas or 9 credits for thesis option;
12 credits in 4 focused areas for 12 credits for project option
thesis option;
12 credits in 4 focused areas for
project option
Technical 3 credits for thesis option; 6 elective credits, usually
Electives 6 credits for project option; Computer Science, Math, or
all credits in selected mathematics Statistics, selected with major
courses professor
Seminar 1 credit for professionalism course 2 credits
Thesis or 6-9 credits for thesis option; 6 credits for thesis option;
Projects 3 credits for project option 3 credits for project option
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INSTITUTION’S RESPONSE TO THE ELON AND ENAPP EVALUATIONS

Responses to the items cited by THEC in the ELON evaluation have been embedded in the
revised ELON of Section | and other sections as required. Responses to items cited by THEC in )
the ENAPP evaluation have also been embedded in the appropriate sections of this document.

For ease of reference, all THEC comments requesting further explanation are shown as

footnotes. In addition, Appendix C provides a copy of the ELON evaluation with corresponding

responses, and Appendix D provides a copy of the ENAPP evaluation with corresponding

responses.
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SECTION II. CURRICULUM

Section |, the revised ELON, briefly summarized the planned curriculum, and this section of the
ENAPP provides further detailed information about the curriculum options for the MS in ISE )
degree program.

CATALOG DESCRIPTION

The proposed catalog description is provided below.

The Department of General and Industrial Engineering offers advanced studies leading to
the degree of Master of Science in Industrial and Systems Engineering (MS in ISE). The goals
of the MS in ISE program are to prepare graduates with breadth across the discipline of
industrial and systems engineering (ISE) and depth in data analysis and modeling. This focus
serves the needs of Tennessee employers for both industrial and systems engineers and
operations research analysts, occupations that have been identified as “in-demand” in
Tennessee.

The program accommodates students who have earned a Bachelor of Science in any
accredited engineering degree program or a similar course of study. The MS in ISE degree
prepares graduates to apply advanced engineering data analysis and modeling skills and
knowledge in industry or in advanced studies towards the Ph.D. The MS in ISE degree
program can be pursued with either a thesis option or a non-thesis option and is offered
online. Faculty advisors assist graduate students in developing individual programs of study
depending on their career goals and research interests. The student's advisory committee
assists the student in the development and execution of the program of study and monitors
and evaluates the student's work towards the degree.

Degree Options

Students may choose either a thesis or non-thesis (project) option.

e Thesis Option:
This option requires 31 credit hours, which includes 22 to 25 credit hours of coursework
and 6-9 credit hours of thesis research.

e Non-thesis (Project) Option:
This option requires 31 credit hours, which includes 28 credit hours of coursework and a
3-credit professional project.

As stated above, both options require a minimum of 31 credit hours for degree completion.2! In
the thesis option, a student who completes 6 credit hours of thesis research will register for 25
credit hours of other coursework whereas a student who completes 9 credit hours of thesis

21 The THEC evaluation of the ENAPP stated: “Please confirm that all students in this program will complete 31
credit hours, even with variable credits within categories.”
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research will register for 22 credit hours of other coursework. Either path requires a minimum
of 31 credit hours. Some students in the thesis option may register for more than the minimum

credit hours for thesis research.

PROGRAM LEARNING OUTCOMES

As noted in Table 2 of the ELON, graduates of the MS in ISE program will achieve three program
learning outcomes:

Graduates of the MS in ISE program will

1. Apply advanced expertise, leadership, and scholarship in industrial and systems
engineering to create value for their employers in Tennessee and beyond;

2. Demonstrate a commitment to professional development and continued learning
through participation in further graduate studies, continuing education, training
programs, or self-study; and

3. Use industrial and systems engineering methods to serve the profession, community, or
society.

STUDENT LEARNING OUTCOMES

As noted in Table 3 of the ELON, three specific and measurable student outcomes will verify
that learning has occurred.

Students in the MS in ISE program will

1. Demonstrate subject knowledge, technical competence, and professional skills
associated with the human factors, economic, analytical modeling, and systems aspects
of industrial and systems engineering;

2. Conduct research or apply advanced analytical methods in the development of solutions
to industrial and systems engineering problems; and

3. Give professional presentations or write scholarly documents worthy of publication in
conference proceedings and/or peer reviewed journals.

These student learning outcomes 1 through 3 directly align with the program learning
outcomes 1 through 3, respectively, as listed above.

ACADEMIC PROGRAM REQUIREMENTS

The MS in ISE degree program offers both a thesis option and a non-thesis project option. The
core courses are the same for both options. The primary differences are explained in the
following sections.
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Thesis Option
Table 16 shows the courses in the MS in ISE degree program for the thesis option. The thesis 53
option is designed for those students who want a research experience and for those who might .

want to pursue a doctoral degree after graduation. The program offers flexibility in the number
of credit hours devoted to the thesis, with a requirement of either six or nine credits of thesis
research. For the six-credit thesis option, the student will choose four Elective courses, one
from each Elective area for a total of twelve credits. For the nine-credit option, the student will
choose one course from each of three Elective areas for a total of nine credits. Thesis-option
students take only three credits of a technical elective. The required number of credits for the
thesis option is 3122, but some thesis students may take more than the minimum number of
thesis research credits.

Table 16. Planned Courses for the MS in ISE Program — Thesis Option

Thesis
Course Type Course Number and Title Credit
Hours
Core EMGT 6300 Decision Analysis 3
Core ENGR 6200 Statistical Inference for Engineers 3
Core ISE 6500 Human Factors in Systems Design 3
Core ISE 6920 ISE Professionalism 1
Thesis ISE 6990 Research and Thesis 6-9
Management Elective | EMGT 6100 Engineering Management
Area or EMGT 6210 Project Management |
Economics Elective ISE 5710 Economic Evaluation of Engr. Projects*
Area or ISE 6800 Systems Engr. and Life-Cycle Economics
Modeling Elective ISE 5410 Systems Simulation 9-12%**
Area or ISE 6460 Optimization Methods
Application Elective ISE/ENGR 5500 Reliability & Quality Engineering.
Area or ME 5450 Design for Manufacturability
or ISE 6970 Special Topics in ISE
Technical Elective — MATH 6070 Applied Linear Statistical Methods | 3
Thesis Option or MATH 6170 Experimental Design |
Total Minimum Requirements*** 31

*|ISE 5710 is required for both project and thesis options if the student’s

undergraduate curriculum did not include a course in Engineering Economics.
**For the thesis option, one 3-credit course from each of three areas (a total of 9

credits) is required if the student’s program specifies 9 credits of thesis coursework.
One 3-credit course from each of the four areas (a total of 12 credits) is required if

the student’s program specifies 6 credits of thesis coursework.
**%¥A maximum of nine credits of 5000-level coursework is permitted.

credit hours, even with variable credits within categories.”

22 The THEC evaluation of the ENAPP stated: “Please confirm that all students in this program will complete 31
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Project Option

Table 17 shows the courses in the MS in ISE degree program for the project option. The project
option is designed for students who are interested in applying industrial and systems 5.3
engineering methods as a practitioner in industry or other organizations after graduation or in

their current job. A three-credit professional project course is required, along with one course

from each of four Elective areas, a total of twelve credits, and six credits of technical electives.

The required number of credits for the project option is 3123,

Table 17. Planned Courses for the MS in ISE Program — Project Option

Project
Course Type Course Number and Title Credit
Hours

Core EMGT 6300 Decision Analysis 3
Core ENGR 6200 Statistical Inference for Engineers 3
Core ISE 6500 Human Factors in Systems Design 3
Core ISE 6920 ISE Professionalism 1
Project ISE 6950 Professional Project 3
Management Elective | EMGT 6100 Engineering Management
Area or EMGT 6210 Project Management |
Economics Elective ISE 5710 Economic Evaluation of Engr. Projects*
Area or ISE 6800 Systems Engr. and Life-Cycle Economics
Modeling Elective ISE 5410 Systems Simulation 12%*
Area or ISE 6460 Optimization Methods
Application Elective ISE/ENGR 5500 Reliability & Quality Engineering.
Area or ME 5450 Design for Manufacturability

or ISE 6970 Special Topics in ISE
Technical Electives— | MATH 6070 & 6080 Applied Linear Statistical 6
Project Option Methods | & Il

or MATH 6170 & 6180 Experimental Design | & Il

or MATH 6070 Applied Linear Statistical Methods | &

MATH 6170 Experimental Design |
Total Minimum Requirements**** 31

*ISE 5710 is required for both project and thesis options if the student’s

undergraduate curriculum did not include a course in Engineering Economics.

**For the project option, one 3-credit course from each of the four areas is required

for a total of 12 credits.
*** A maximum of nine credits of 5000-level coursework is permitted.

credit hours, even with variable credits within categories.”

23 The THEC evaluation of the ENAPP stated: “Please confirm that all students in this program will complete 31
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Table 18 shows requirements for both the project and thesis options in one table. New courses
are highlighted in green. The program requires the development of five unique 3-credit courses,
which have already been proposed and approved on campus through appropriate channels.

Table 18. Planned Courses for Project and Thesis Options in the MS in ISE Program

Project | Thesis
Course Type Course Number and Title Credit Credit
Hours Hours

Core EMGT 6300 Decision Analysis 3 3
Core ENGR 6200 Statistical Inference for Engineers 3 3
Core ISE 6500 Human Factors in Systems Design 3 3
Core ISE 6920 ISE Professionalism 1 1
Project ISE 6950 Professional Project 3 --
Thesis ISE 6990 Research and Thesis -- 6-9
Management EMGT 6100 Engineering Management
Elective Area or EMGT 6210 Project Management |
Economics ISE 5710 Economic Evaluation of Engr. Projects*
Elective Area or ISE 6800 Systems Engr. and Life-Cycle Economics
Modeling ISE 5410 Systems Simulation 12%* | 9-12%**
Elective Area or ISE 6460 Optimization Methods
Application ISE/ENGR 5500 Reliability & Quality Engineering
Elective Area or ME 5450 Design for Manufacturability

or ISE 6970 Special Topics in ISE
Technical MATH 6070 & 6080 Applied Linear Statistical 6 --
Electives — Methods | & Il
Project Option | or MATH 6170 & 6180 Experimental Design | & Il

or MATH 6070 Applied Linear Statistical Methods | &

MATH 6170 Experimental Design |
Technical MATH 6070 Applied Linear Statistical Methods | -- 3
Elective — or MATH 6170 Experimental Design |
Thesis Option
Total Minimum Requirements**** 31 31

*|SE 5710 is required for both project and thesis options if the student’s undergraduate
curriculum did not include a course in Engineering Economics.
**For the project option, one 3-credit course from each of the four areas is required for a
total of 12 credits.
***For the thesis option, one 3-credit course from each of three areas (a total of 9 credits) is
required if the student’s program specifies 9 credits of thesis research. One 3-credit
course from each of the four areas (a total of 12 credits) is required if the student’s
program specifies 6 credits of thesis research.

**%* A maximum of nine credits of 5000-level coursework is permitted.
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Four courses are highlighted in gold. These courses have also already been approved through
the appropriate channels as new courses, but they represent additional implementations of

already existing courses in other disciplines in the College of Engineering.

All non-highlighted courses are existing courses and are currently taught for other programs,
except for ISE 6990, an existing course not currently active. Explanations and course catalog
descriptions are included in the following sections, and course syllabi are in Appendix E.

New Courses

Five unique new 3-credit courses are required for the MS in ISE degree program. These include
one required core course (ISE 6500 Human Factors in Systems Design), two economics area
elective courses to provide breadth in that area (ISE 5710 Economic Evaluation of Engineering
Projects and ISE 6800 Systems Engineering and Life-Cycle Economics), and two modeling area
electives that provide depth in analytical methods (ISE 5410 Systems Simulation and ISE 6460
Optimization Methods).

As noted previously, four “new” courses are very similar to existing courses in other programs.
One new MS in ISE course, ISE 5500 Reliability and Quality Engineering, currently exists at the
undergraduate level as ENGR 4500 and VE 4500 and is taught by GIE Department faculty for the
Vehicle Engineering concentration in the BS in Mechanical Engineering program. The new MS in
ISE course will be dually listed and offered as ISE 5500 and ENGR 5500. The graduate
implementation focuses on the same content as the undergraduate course but includes
additional requirements for graduate credit. The remaining new courses are similar to existing
courses in other programs and are standard for engineering master’s programs. These courses
include ISE 6920 ISE Professionalism, ISE 6950 Professional Project, and ISE 6970 Special Topics
in ISE.

Catalog descriptions for all new courses are below, and course syllabi are in Appendix E.

ISE 5410 Systems Simulation

Prerequisite: Graduate standing. Completion of undergraduate, calculus-based statistics and
probability course and undergraduate course in computer programming or consent of
instructor.

Computer modeling of systems subject to uncertainty, using discrete-event simulation. Topics
include the development of system models, selection of statistical distributions, routing
decision rules, and the design and analysis of simulation experiments. (3 credits)

ISE/ENGR 5500 Reliability and Quality Engineering

Prerequisite: MATH 3470 or ENGR (CEE) 3720 or equivalent. Graduate standing.

Basic engineering and statistics principles as well as advanced tools focusing on design of
experiments, statistical process control, and reliability engineering are presented. Theoretical
and practical methods to improve the capability of systems to perform their designated
functionalities, to predict the probability of their functioning without failures in certain
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environments for desired periods, to assess their maintainability, availability and safety based

on sampled data, and to make decisions on corrective action and mitigation. Students enrolled

in the 5000-level course will be required to complete additional work as stated in the syllabus.

(3 credits) 5.3

ISE 5710 Economic Evaluation of Engineering Projects

Prerequisite: Graduate standing. Completion of undergraduate, calculus-based probability and
statistics course or consent of instructor.

Engineering economic techniques for analyzing investment opportunities under conditions of
risk and uncertainty. The time value of investments and depreciation of capital are also
explored. (3 credits)

ISE 6460 Optimization Methods

Prerequisite: Graduate standing. Completion of undergraduate, calculus-based probability and
statistics course or consent of instructor.

Optimization methods used in modeling of engineering systems. Classical optimization
techniques are addressed, including mathematical single-variable and multi-variable
approaches, constrained problems, and search techniques. Linear and integer programming
problems are addressed. Modern methods involving highly computational methods are also
examined. (3 credits)

ISE 6500 Human Factors in Systems Design

Prerequisite: Graduate standing. Completion of undergraduate, calculus-based probability and
statistics course or consent of instructor.

Consideration of human capabilities and limitations in design of technology that supports
systems and users. Established engineering practices are covered in Human Factors Engineering
design and evaluation methods. The human processing of data is addressed with cognition
study and human-machine interfaces. (3 credits)

ISE 6800 Systems Engineering and Life-Cycle Economics

Prerequisite: Graduate standing. Completion of undergraduate, calculus-based probability and
statistics course or consent of instructor.

Analysis of engineering systems for statistical and economic performance. Statistical analysis of
system performance is introduced. The risks of system design, project outcomes, and
forecasting are presented, mostly in terms of economic performance. (3 credits)

ISE 6920 ISE Professionalism

Prerequisite: Graduate standing in ISE.

Various aspects of professionalism from the perspective of industrial and systems engineering.
Topics include degree requirements, resources available, research methods, engineering
communications, engineering ethics, and professional growth and development. (1 credit)
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ISE 6950 Professional Project
Prerequisite: Consent of instructor based on the completion of at least 24 credit hours in the

MS in ISE program.

Individualized professional project that requires the student to demonstrate breadth of 5.3
knowledge in the ISE discipline, depth in specific areas, and the ability to integrate what has

been learned. Written project report and oral presentation are required. (3 credits)

ISE 6970 Special Topics in ISE

Prerequisite: Graduate standing. Approval by department chairperson. Selected topics of
current interest in graduate-level industrial and systems engineering that are not covered in
existing graduate courses. Course may be repeated for credit if course topics are different. (3
credits)

Existing Courses

Nine of the eighteen courses specified as core or electives for the MS in ISE project option (and
seven of the seventeen courses specified for the MS in ISE thesis option) are currently being
offered and taken by students in existing degree programs. In addition, ISE 6990 Research and
Thesis was used in the terminated MS program in Industrial Engineering and remains in the
course catalog. Catalog descriptions for these courses are shown below, and course syllabi are
provided in Appendix E.

EMGT 6100 Engineering Management

Prerequisite: Graduate standing.

Broad introduction to engineering management fundamentals as applied to scientific or
technological organizations, including discipline definitions, management and leadership
principles, basic organization structures, project management practices, and ethical decisions.
(3 credits)

EMGT 6210 Project Management |

Prerequisites: EMGT 6100 Introduction to Engineering Management and undergraduate
calculus-based probability and statistics.

Comprehensive understanding of the fundamentals of project management as applied to
scientific or technological organizations, including project planning, organizing, staffing,
scheduling, budgeting and controlling. (3 credits)

EMGT 6300 Decision Analysis

Prerequisites: CEE 6200 Statistical Inference for Engineers.

The course will focus on complex decisions that involve tradeoffs among objectives or are made
in the face of uncertainty. Topics include the nature of decision-making; tools for framing and
analyzing hard decisions; risk and uncertainty in decision-making; the value of information; and
ethical decision-making. (3 credits)
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ENGR 6200 Statistical Inference for Engineers

Prerequisite: Introductory calculus-based statistics course or consent of instructor.

Decision making with hypothesis testing and confidence intervals. Multiple regression and

stepwise regression. Design of one and multifactor experiments. 2k experiments with blocking 5.3
and fractional factorials. Control charting of time series data. (3 credits)

ISE 6990 Research and Thesis

Prerequisite: Graduate standing in ISE and consent of instructor.

Independent research that requires the student to demonstrate breadth of knowledge in the
discipline, depth in specific areas, and the ability to integrate what has been learned. Written
thesis report and oral defense are required. (1 to 9 credits)

MATH 6070 Applied Linear Statistical Methods |

Prerequisite: Consent of instructor.

Regression analysis in the context of classical linear, nonlinear, generalized linear, and time
series models. (3 credits)

MATH 6080 Applied Linear Statistical Methods I

Prerequisite: B or better in MATH 6070 or consent of instructor.

Regression analysis in the context of classical linear, nonlinear, generalized linear, and time
series models. (3 credits)

MATH 6170 Experimental Design |

Prerequisite: Consent of instructor.

Introduction to basic concepts of experimental design, fundamental assumptions in analysis of
variance, multiple comparison tests, complete randomized design, general linear model
approach to ANOVA, various experimental designs, incomplete block designs, factorial
experiments, fractional factorial experiments, response surface methods, repeated measure
designs. (3 credits)

MATH 6180 Experimental Design Il

Prerequisite: Consent of instructor.

Introduction to basic concepts of experimental design, fundamental assumptions in analysis of
variance, multiple comparison tests, complete randomized design, general linear model
approach to ANOVA, various experimental designs, incomplete block designs, factorial
experiments, fractional factorial experiments, response surface methods, repeated measure
designs. (3 credits)

ME 5450 Design for Manufacturability

Prerequisites: ME 3010, CEE 3110.

Material and manufacturing process constraints on design shape, size, and quantity; plastic and
fibrous composite parts manufacturing; rapid prototyping; design for X; dimensions and
tolerances. Students enrolled in the 5000-level course will be required to complete additional
work as stated in the syllabus. (3 credits)
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PROGRAM OF STUDY

Tables 19 and 20 show examples of programs of study for the thesis and project options,
respectively. In Table 19, the program of study is for a student in the thesis option and )
represents full-time enrollment for a student not employed as a graduate assistant. The

schedule assumes that the student takes nine credits during both the fall and spring terms of

the first year and no credits during the first summer term. The final credits in the degree

program will be completed during the spring term of the second year. If the student opts to

enroll during the first summer term, all coursework could potentially be completed during the

second fall term, i.e., in less than 18 months. As noted, this program of study is for a student

not employed as a graduate assistant. Full-time enrollment for a student who has an

appointment as a graduate assistant is six credits each fall and spring term. A student who is a

graduate assistant taking six or seven credits each fall and spring term would typically need a

third fall term to complete the degree program.

Table 19. Example Program of Study - Thesis Option, Full-Time On-Campus or Online Student

s;:i?:: Course Credits | Course Type
Fall 1 ENGR 6200 Statistical Inference for Engineers 3 Core
ISE 5710 Economic Evaluation of Engineering Projects 3 Econ. Elective
MATH 6170 Experimental Design | 3 Tech. Elective
Spring1 | EMGT 6210 Project Management | 3 Mgmt. Elective
ISE 6500 Human Factors in Systems Design 3 Core
EMGT 6300 Decision Analysis 3 Core
ISE 6920 ISE Professionalism 1 Core
Summer 1
Fall 2 ISE 6970 Special Topics in ISE 3 Applic. Elective
ISE 5410 Systems Simulation 3 Model. Elective
ISE 6990 Research and Thesis 3 Thesis
Spring 2 | ISE 6900 Research and Thesis 3 Thesis
Total Credit Hours 31

Table 20 shows an example of a program of study for a full-time student in the project option.
This program of study assumes that the student takes three courses per fall and spring term

and no courses during the summer term. At this level of enrollment, the student will graduate
in two academic years, completing all requirements during the spring term of the second year.

As discussed previously, most online students enroll for only one or two courses per term
because of the demands of their employment and will take longer than two years to complete
their degree.
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Table 20. Example Program of Study - Project Option, Full-Time On-Campus or Online Student

S;r:c;:{s:ae: Course Credits | Course Type
Fall 1 ENGR 6200 Statistical Inference for Engineers 3 Core
ISE 5710 Economic Evaluation of Engineering Projects 3 Econ. Elective
MATH 6170 Experimental Design Il 3 Tech. Elective
Spring 1 EMGT 6210 Project Management | 3 Mgmt. Elective
ISE 6500 Human Factors in Systems Design 3 Core
EMGT 6300 Decision Analysis 3 Core
ISE 6920 ISE Professionalism 1 Core
Summer 1
Fall 2 MATH 6070 Applied Linear Statistical Methods | 3 Tech. Elective
ISE 5410 Systems Simulation 3 Model. Elective
ISE 6970 Special Topics in ISE 3 Applic. Elective
Spring 2 | ISE 6950 Professional Project 3 Project
Total Credit Hours 31

Both on-campus and online courses will have the same content. On-campus class sessions will
be recorded for online students. Online students will be able to participate synchronously if

their schedules permit or asynchronously if their schedules do not. Each class time slot will be
organized with two sections, one for on-campus students and one for online students, so that
the needs of both categories of students can be addressed and so that tuition and enrollment
fees can be calculated accurately.

ASSESSMENT AND EVALUATION

At Tennessee Tech, Institutional Effectiveness, which is part of the Institutional Assessment,
Research, and Effectiveness Office, supports planning and assessment by departments and
programs. Campus Labs software “is used as a repository for student learning and program
outcomes, assessment results, and modifications aimed at continuous improvement” [40]. A
staff member from Institutional Effectiveness works with programs on identifying the best
assessment tools and processes for continuous improvement.

The GIE Department chairperson, with assistance from the MS in ISE Coordinator, will annually
submit Institutional Effectiveness reports, which are reported as part of the SACSCOC
accreditation process. These reports examine the degree of achievement of program and
student learning outcomes with respect to identified thresholds.

24 The THEC evaluation of the ENAPP asked: “Do you plan to offer separate on-ground and online courses for
each course to accommodate these two different student populations?”
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The GIE Department will use the following assessment tools to evaluate the effectiveness of the
MS in ISE program in achieving specific thresholds for program goals and learning outcomes:

e Assignment outcomes from several courses, targeted to specific Student Learning
Outcomes,

e Thesis and non-thesis project evaluations,

e GPA of students at graduation,

e Graduate student exit interviews,

e Time to degree completion,

e Surveys from alumni and employers, one year after graduation, and

e Feedback from advisory board to be created.

The assessment data will be collected by the faculty, the MS in ISE Coordinator, and the GIE
Department chairperson, as appropriate. The data will be evaluated annually by the faculty and
the advisory board. Improvements will be identified and implemented as needed.

In addition, the Tennessee Higher Education Commission requires a program review every five
years for programs not otherwise accredited. The first academic program review would occur
during the fifth year of the program. The GIE Department chair, the MS in ISE Coordinator, and
other program faculty members are responsible for data collection and evaluation to support
the goal of continuous improvement of the MS in ISE.
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SECTION Ill. STUDENTS

ACADEMIC STANDARDS

Admission Requirements

To be admitted to the MS in ISE program, students must meet the requirements of the College
of Graduate Studies, the College of Engineering, and the General and Industrial Engineering
Department.

College of Graduate Studies General Requirements. Tennessee Tech’s 2024-25 Graduate
Catalog [41] states the following general requirements.

Admission to the College of Graduate Studies is open to anyone holding a bachelor's or
master's degree from an accredited college or university. A foreign degree must be
equivalent to a U.S. Bachelor's degree and must be accredited by its regional or national
accreditation agency or Ministry of Higher Education. Applicants should have completed
undergraduate or graduate work of sufficient quality and scope to enable them to
successfully pursue graduate study.

Each prospective student must apply for admission and submit official transcripts of
undergraduate and graduate credit from all institutions attended. The admission process is fully
online. Details regarding application process, admission requirements, program of study, a
graduate student handbook, and other pertinent information are given on the College of
Graduate Studies website at https://www.tntech.edu/graduatestudies/index.php.

College of Engineering General Requirements. The 2024-25 Graduate Catalog provides a
summary of multiple criteria considered for admission to the Master of Science programs in the
College of Engineering, but each department and program has specific requirements that fit
within those criteria. The criteria are considered holistically by the various graduate programs
in the College of Engineering. A specific requirement for international students is achievement
of “a score of at least 79 on the TOEFL or a minimum base score of 6.5 on the IELTS” [42].

GIE Department Requirements for the MS in ISE. The admission requirements for the MS in ISE
are closely aligned with the admission requirements for the MSEM, since both degree programs
are administered by faculty in the General and Industrial Engineering Department. The GIE
Department admission requirements for the MS in ISE are as follows:

Admission to the MS in ISE program is open to anyone holding an accredited bachelor's or
master's degree in engineering, computer science, or a closely related discipline. The
admission decision is based on the criteria below.
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e Undergraduate GPA: at least 3.0 on a 4.0 scale.
e Bachelor’s degree: a bachelor’s degree from an accredited program in engineering,
computer science, or related area, all requiring mathematics at least through differential
and integral calculus and including an upper division (junior or senior level) course in ;
probability and statistics.
e [Letters of Recommendation: two letters of recommendation that demonstrate strong
evidence for success in the graduate program.
e Resume and Statement of Purpose: Current resume and a one-page (350-500 words)
statement of purpose. The resume and statement of purpose may include professional
considerations not specifically mentioned in the three previous criteria, such as relevant
work experience, certifications, or test scores. In particular, the following information
should be included in the resume or statement of purpose if applicable:
- Work experience in engineering or a technological field. Such experience may
include cooperative education or internship experiences.
- Successful completion of the Fundamentals of Engineering examination.
- Work training or experience in the use of probability and/or statistics, such as Six
Sigma, Statistical Process Control, or other similar topics.
- Post-graduate course completion at a university.

The resume and statement of purpose provide an opportunity for holistic consideration of the
admission criteria.

Since the GIE Department already offers the MSEM degree, the processes for admitting
students to the MS in ISE program will be aligned with the processes for admitting students to
the MSEM program. As with other graduate programs, MS in ISE students will be admitted
through a cooperative effort of the College of Graduate Studies and the department.

When the College of Graduate Studies receives the student's application material, an official
(electronic) application is created within secure, online, workflow software called Slate. After
the applicant has submitted all supporting information, the GIE Department is notified it has
access for review of the applicant’s materials. The electronic file will be reviewed by the
department’s MS in ISE Coordinator, and an admission recommendation will be made to the
College of Graduate Studies.

Based on the level of satisfaction of the above criteria, the MS in ISE Coordinator will either
recommend admission to Full Standing, Provisional Standing, or Special Standing, or deny
admission. Status may be changed to Full Standing after the student satisfies the requirements
specified by the department at the time of admission.

The proposed MS in ISE admission requirements have been approved through all appropriate
steps at Tennessee Tech and will be used at the time of program implementation.
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Advising and Retention Requirements

Retention of students is accomplished through initial and ongoing advisement as well as 53
through requirements by the College of Graduate Studies for appropriate progress in the .
program of study and toward meeting graduation standards.

Initial and Ongoing Advisement. Advisement of students will begin with their entrance into the
MS in ISE program. The MS in ISE Coordinator will contact the student via email or telephone or
both, for an introductory advising session. During this meeting, the MS in ISE Coordinator
provides the initial information needed to help the student quickly get started in the graduate
program.

The College of Graduate Studies generally requires students in master’s programs to form an
advisory committee having a minimum of three faculty members by the time 15 semester
hours are earned [43]. The MS in ISE Coordinator serves as the academic advisor for each
student until the student’s advisory committee is formed. During the initial call, the MS in ISE
Coordinator will determine whether the student has a particular area of interest or has already
reached out to a faculty member to serve as chair of the student’s advisory committee. If so,
the student will be assigned for future advising to the appropriate faculty member, after
consultation with that faculty member. The faculty advisor will chair the student’s advisory
committee and help the student select the additional committee members.

The advisory committee helps to guide the student’s studies and progress toward completion
of the degree requirements. The advisory committee has the following duties:

e Input to, review of, and approval of the student’s program of study,
e Monitoring of academic progress, and
e Coordination of the thesis or non-thesis project.

Required Progress in Program of Study. A graduate student’s program of study is documented
in Degree Works, a web-based tool that helps the student and advisory committee chair to
track the student’s academic progress toward degree completion.

The College of Graduate Studies requires students to apply for admission to candidacy
immediately following the completion of nine semester hours of graduate credit [44].
Requirements that must be met before approval of admission to candidacy for the MS in ISE
include the following [44]:

e Achievement of Full Standing

e Completion of at least nine semester-hours of graduate credit with a minimum quality
point average of 3.0

e Written approval by the student’s advisory committee

e Written approval of the chairperson of the department

Tennessee Tech MS in ISE ENAPP Page 44

95



September 25, 2025 Academic & Student Affairs Committee Agenda and Materials - ENAPP for the MS in Industrial & Systems Engineering

In accordance with current academic requirements, if the student’s application for admission to
candidacy is not approved due to academic deficiencies, the student cannot continue graduate

study [44].

Continuous Enrollment in Program. The MS in ISE program includes the option for on-campus or
online enrollment. An on-campus or online student is considered full-time if the student is
enrolled with a minimum of nine credits each fall and spring semester, or six credits if the
student is a graduate assistant [45]. A student who completes nine or ten credits each fall and
spring term, and three credits in one summer term can graduate in 18 months. If summer
credits are not taken, the student taking nine or ten credits each fall and spring term can
graduate in two academic years.

A graduate student who is not a graduate assistant is considered part-time if the student is
enrolled with three or six credits per semester during the fall and spring terms. At six credits
per term (with seven credits for one term and no summer enrollment), the time-to-completion
for a student in the MS in ISE program will be five semesters or 2.5 years. For a student who
also enrolls part-time during the summer, the degree could potentially require only two
calendar years.

Often, online students enroll in only one class per semester due to their employment
requirements. They are still considered continuously enrolled by the university in such cases if
they are enrolled in consecutive fall and spring semesters. Of course, their timeline for
completion will then be longer. Experience with the MSEM program indicates that some
students who are fully employed and located elsewhere will have difficulty maintaining
continuous enrollment due to their work requirements. If the student does not enroll for at
least one graduate course during a fall or spring semester, the student is placed in a non-
attending status. The student must then apply for readmission to the College of Graduate
Studies before re-engaging in MS in ISE class enrollment. Such readmission for a student in
good standing is automatic.

Time Limit for Deqgree Completion. Students in a master’s program must complete all
requirements for the degree within six consecutive years. The time limit begins with the first
semester the student is admitted and enrolled in a degree program. [46]

Graduation Requirements

Course Credits and Level. The College of Graduate Studies and College of Engineering require
any candidate for the master’s degree to complete at least 33 semester hours of creditin a
non-thesis program, but a number of exceptions exist [47]. Like several other MS programs in
the College of Engineering, the MS in ISE is proposed to require 31 semester credit-hours for
either the thesis option or the non-thesis option.
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The College of Graduate Studies requires at least 70% of the graduate course credits to be at
the 6000 level or above for a master’s degree. For the 31-credit master’s program, this
requirement implies that at most nine hours of the MS in ISE degree can be at the 5000 level.

Grades. As stated in the TTU 2024-25 Graduate Catalog [48], “all graduate coursework is part of
the graduate transcript and all grades earned are part of the cumulative grade point average
(GPA)” including graduate courses that “are not part of the degree requirements. A graduate
student must achieve a grade of at least ‘C’ on all graduate courses taken, including those taken
for non-degree purposes, background courses, mandatory or pre-requisite courses, . .., and on
all undergraduate courses listed on the Program of Study.” A minimum GPA of 3.0 is required
both to graduate and to remain in good standing in the program.

Tennessee Tech will not accept more than six credit hours of "C" earned toward any graduate
program. A graduate student may appeal an assigned grade through Tennessee Tech Policy 218
(Grade Appeals Policy). [48]

Completion Requirement. The MS in ISE program will require either a thesis or a professional
project in which the candidate is expected to demonstrate a breadth of knowledge in the
discipline, depth in specific areas, and the ability to integrate what has been learned. The
student’s thesis defense or project presentation is attended by advisory committee members,
student peers, faculty, and other guests as appropriate, and the advisory committee evaluates
the student’s performance with respect to breadth, depth, and knowledge integration.
Successful completion of the thesis or professional project is required for graduation.

MARKETING AND RECRUITMENT

The plan for marketing and recruiting students to the MS in ISE program will follow the well-
established current practice for recruiting on-campus students including minority students in
the College of Engineering (CoE) at Tennessee Tech. In addition, the program will participate in
the recruiting activities conducted throughout the year by the College of Graduate Studies.

Recruiting will follow a multipronged approach, including the following activities:

e Develop brochures and a website for advertising the new program.

e Send emails and materials to students within the College of Engineering. Provide
information that will help students in their decision-making process.

e Attend and recruit at student-based professional society meetings on campus and at
conferences such as the Institute of Industrial and Systems Engineers Mid-Atlantic
Regional Student Conference.

e Attend career development events at commercial and government organizations.

e Attend job recruitment fairs at regional colleges and universities with particular
emphasis on underrepresented populations.
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e Develop a “network” of connections with regional universities that have undergraduate
engineering programs, but not graduate programs.
e |dentify undergraduate students that are the best “fit” to this program and develop .
“pipelines” with colleagues at these institutions for new student referrals. 5.3
e Use Facebook, LinkedIn, and other social media to advertise the program.

The brochures, website, and recruiting events listed above will address the lack of knowledge
about industrial engineering as an in-demand career field.2 For example, co-op students who
have industrial engineering experience, regardless of their undergraduate major, can be
recruited.

The Office of Communications and Marketing provides design assistance for print and digital
media including brochures, video and audio productions, photographs, and social media. This
office helps to ensure that marketing resources are utilized effectively and will be used as a
consultant for marketing plans and materials. Other specific recruiting initiatives aimed at
current students, alumni, and employers were discussed previously on pages 23-24.

STUDENT SUPPORT SERVICES

Various academic and professional development support services are available to all graduate
students to help them with their academic studies, technical writing, and professional
development. Other support services are available to help students with personal issues such as
mental health wellness and financial assistance. Many of these resources are available both to
on-campus students and to online students through the respective services’ online access and
telephone systems. The following university offices and services provide services to graduate
students:

e The Volpe Library at TTU offers many academic support services. The library provides
resources through online access to books, journals, and articles as well as print
materials, interlibrary loan, Get It Now, archives, and special collections. The College of
Engineering is assigned a library liaison, who provides specific support to engineering
faculty and students including sessions on how to use library services/resources, how to
obtain interlibrary loans, and how to request resources to be purchased. Because the
Volpe Library subscribes to many online databases containing engineering, business and
general technical publications, resources are as easily accessible to online students as to
on-campus students.

¢ Information Technology Services (ITS) provides support for all computing needs
including video conferencing, software, and a high-performance computing (HPC)
cluster. Computer labs are available in various locations on campus.

25 The THEC evaluation of the ELON asked that the marketing section of the ENAPP address student lack of
knowledge about industrial engineering as an in-demand career field.
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e The Center for Innovation in Teaching and Learning (CITL) is available to help students
navigate the iLearn system. The CITL also assists faculty with recommendations on

methods to adopt for course needs. .

e The College of Graduate Studies provides information and guidelines for graduate 5.3
students through its website, handouts, and presentation sessions, and offers individual
assistance in the office and by telephone.

e The Center for Career Development offers a range of services for students, faculty, and
employers. Students can attend a series of professional development workshops and
earn career readiness certificates. The Center staff members assist with resume
development and practice interviews. Career fairs are held on campus, with at least two
fairs for engineering majors, and the Center facilitates employer interviews for student
co-operative education experiences and internships, as well as for jobs after graduation.
Other services can be found at https://www.tntech.edu/career/index.php.

e The Office of Financial Aid (https://www.tntech.edu/financialaid), the Office of
Scholarships (https://www.tntech.edu/scholarships/index.php), the Office of Military
and Veterans Affairs (https://www.tntech.edu/veterans/index.php), and the Bursar’s
Office (https://www.tntech.edu/bursar/index.php) together provide information and
financial resources, where assistance is justified and resources are available, to students
seeking assistance to complete their degree programs.

e The Accessible Education Center (https://www.tntech.edu/disability/index.php) assists
individuals with disabilities in gaining equal access to academic and physical
environments through academic adjustments, assistive technology, software, and other
support services.

e The Campus Health Services staff (https://www.tntech.edu/) offer acute and urgent
care, preventive care, immunizations, physical exams, allergy injections, laboratory
testing, and other services for enrolled students. Laboratory tests and medicines incur a
small fee. Two health and accident insurance plans are available for reasonable rates for
hospital and surgical coverage. [49]

e The mission of the Center for Counseling and Mental Health Wellness
(https://www.tntech.edu/counsel/about.php) is “to promote healthy student
development during the college experience” by offering “a wide range of mental health,
educational, and consultative services to students and other members of the campus
community.” The Center also “offers brief, short term, solution focused therapeutic
interventions” for Tennessee Tech students. [50]

e For students who wish to live on campus, the Office of Housing and Residential Life
(https://www.tntech.edu/reslife/housing/index.php) provides options for campus
housing and learning communities. Students who live on campus have free access to the
Cookeville Area Transit System bus and Tennessee Tech’s campus shuttles.

e Two offices assist students from underrepresented or underserved populations. The
Office of Intercultural Affairs (https://www.tntech.edu/intercultural/about.php)
promotes the “personal, cultural, social, and academic growth and development of
students from underrepresented populations and encourages opportunities for all
students to engage with others across differences” [51]. The Women’s Center
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(https://www.tntech.edu/women/about.php) “leads and supports efforts for women's
equity across campus and the community” [52].

The MS in ISE Coordinator, each student’s advisory committee chair and members, and other
graduate faculty members in the GIE Department are available to help with graduate student

academic questions and needs. After the advisory committee is formed, the chair serves as the

primary academic advisor, with input from the committee as previously explained in the section

on Academic Standards: Advising and Retention Requirements. The advisory committee chair

and other members help with issues related to coursework and the thesis or project, as

applicable for the student’s degree program.

These support services help to ensure success for all students, including underserved and
historically underrepresented students.
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SECTION IV. INSTRUCTIONAL AND ADMINISTRATIVE RESOURCES

FACULTY RESOURCES

The program will be staffed by existing faculty along with new hires as described in the
following sections.

CURRENT FACULTY

The GIE Department at TTU currently has four full-time tenure-track and tenured faculty
positions and one lecturer. The Department Chair is included in the tenured faculty population.
In addition, the department regularly supplements online teaching with at least one adjunct
faculty hire. Of the tenure and tenure-track ranks, all four faculty members hold the rank of
associate professor. Given the breadth of the general and industrial engineering fields, the GIE
faculty body is diverse in academic background, having expertise in several areas related to
general engineering, industrial engineering, and engineering management. The GIE faculty
members are listed in Table 21 and online at
https://www.tntech.edu/engineering/programs/gie/faculty-staff.php. Also listed in Table 21 are
Mathematics Department faculty members who teach the technical electives specified in the
MS in ISE program. As shown, some GIE faculty members who primarily support other degree
programs or are not graduate faculty will not be teaching in the MS in ISE program. Brief faculty
vitas for the graduate faculty participating in the MS in ISE program are included in Appendix F.

The GIE faculty are active in educational endeavors beyond their teaching requirements. Two of
the faculty members are active directors or participants of student-oriented learning
experiences, such as the Tennessee State Governor’s School and the regional Lego League.
Several faculty members are advisors to campus engineering professional organizations such as
the SAE Baja, SAE AeroDesign, AIAA, and the Order of the Engineer. Two of the faculty
members have ongoing research efforts funded by the university or government agencies. The
College of Engineering provides funding for student-centered teaching strategies through the
Engineering Enhancements for Student-Centered Learning @ Tech (ESCL@Te) program; and at
least three faculty members have engaged in that program, one having been funded to begin
new student-centered activities. Faculty members regularly write publications for presentations
at peer-reviewed conferences focused on engineering education or their specific technical
expertise.

The MS in ISE Coordinator will have overall curricular leadership of the program, and a new hire
is planned for this role. However, the budgeting and similar administrative responsibilities will
be overseen by the department chairperson, Dr. Chris Wilson. This division of responsibilities is
the approach used for other programs in the GIE Department.
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Table 21. Current Faculty Roster

Current Faculty Roster
% of Ti
Highest Primary Full-time or % of Time
Faculty Name Rank . Devoted to
Degree Department Part-time
Program
.D. iv. i
Chris Wilson* | Pf:D- Univ.of | Associate GIE Full-time 10%
Tennessee Professor
Kristine Craven Ph.D., U.m\./' .Of Associate GIE Full-time 0%
West Virginia Professor
Ph.D., Univ.of | A iat
Mazen Hussein* .' m\{ ° >soclate GIE Full-time 50%
Wisconsin Professor
Ph.D., Virgini A iat
John T. Tester* ! |rg|n|a ssoclate GIE Full-time 20%
Tech Univ. Professor
. MSIE, . o
Sabrina Wells TN Tech Univ. Lecturer GIE Full-time 0%
David Smith* Ph.D., Un!v. of Professor | Mathematics Full-time 10%
Georgia
Ph.D. iv. of
Michael Allen* ’ Un!v ° Professor | Mathematics Full-time 5%
Georgia
*Graduate faculty
ANTICIPATED FACULTY

Table 22 shows that two new faculty positions are planned with both positions to be filled for
the 2026-27 academic year. A full or associate professor will be recruited to serve as MS in ISE
Coordinator. One additional faculty member will be hired at the assistant professor level.

Table 22. Anticipated Faculty and Instructional Staff

Anticipated Faculty and Instructional Staff

- Full-time or | Anticipated Anticipated
Faculty Rank or Job Title Part-time Sl Start Date Comments
Full or Associate Professor Full-time $150,000 Summer 2026 | Program Coordinator
Assistant Professor Full-time $105,000 Fall 2026

The new faculty members will be hired to bring expertise in human factors engineering, an area

that is not the focus of any current faculty member, and in data analytics, an area of depth for
the degree program. These additional capabilities will help to expand capacity for
interdisciplinary research.
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Details on the costs for faculty and instructional staff are provided in a separate section at the

end of this narrative, along with the Financial Projection Form. Information on benefits and cost

of living increases is provided in the new section, along with an explanation of planning year

costs for faculty and instructional staff.28 5.3

NON-INSTRUCTIONAL STAFF

No new position is anticipated for non-instructional staff. The GIE Department has a full-time
administrative associate who will assist the MS in ISE Coordinator and students as needed. This
staff member provides similar support for all programs housed in the General and Industrial
Engineering Department. Likewise, for laboratory and classroom support, the College of
Engineering has a centralized technical staff pool to assist with equipment setup and
maintenance in laboratories, along with three information technology support staff to provide
support for computer hardware and software issues. The current staffing should be sufficient
for assisting faculty and students in the new MS in ISE program.

26 The THEC evaluation of the ENAPP requested inclusion of “a narrative regarding what is included in the
planning year for the faculty and instructional staff costs” and information on “benefits and cost of living
increases per year . . . to align with the financial projection form.”
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SECTION V. INSTITUTIONAL CAPACITY TO DELIVER PROPOSED PROGRAM

This section contains an explanation of existing and needed resources, along with cost projections 53
for one-time and recurring expenditures as summarized in Table 23 at the end of this section. )

ACCREDITATION

As noted in Section |, accreditation by the Engineering Accreditation Commission of ABET is
typically sought only for undergraduate engineering programs. The MS in ISE program will not
seek accreditation by the EAC of ABET. Thus, expenses are not required for either initial or
ongoing accreditation.

CONSULTANTS

An external consultant will be needed for the one-time initial external review. A stipend of
$3,000 is budgeted for this review. External consultants will be needed at a similar stipend
every five years for program reviews, beginning in the fifth year of the program.

An Advisory Board will be formed with employers and alumni who can provide input on the MS
in ISE program. The Board will meet twice a year with one of the meetings in person on
campus. Expenses will be incurred for these on-campus meetings, and $500 is included annually
in the budget.

EQUIPMENT
Existing Equipment

The primary equipment required to support the MS in ISE program is computing equipment for
data modeling and analysis courses and equipment for a Human Factors Engineering laboratory
for instruction and research.

Existing specialized classrooms will be available to the MS in ISE program. The GIE Department
shares Clement Hall with engineering advisors, Information Technology Services, and College of
Engineering research labs. The GIE chair has authority over several physical classrooms and a
large lecture hall. If streamed services are required (such as for an exam or activity, e.g.,
presentations), three classrooms are specifically equipped with CAD-oriented desks. In addition,
one room is equipped with a computer near each desk where students engage in groups
around tables, and the presentation podium has more advanced display options with a large
format LCD television for viewing remote presentations as well. A computer laboratory with
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advanced capabilities in the new Ashraf Islam Engineering Building can be utilized by the
program as well.

Existing computing resources and software are summarized in the Information Technology
section.

Additional Equipment Needed

Laboratories will be needed for the Human Factors and Simulation courses and research. Both
equipment and software will be needed. Equipment expenditures of $20,000 during the
planning year and $10,000 for each of the following two years are budgeted to enable the new
faculty hires to develop the laboratories with the human factors and other equipment they
need for teaching and research. In addition, recurring expenses of $2,000 per year are
budgeted for repairs and replacements. Computing and software needs are listed in the next
section.

INFORMATION TECHNOLOGY
Existing Information Technology Resources

Computer resources for students and faculty are provided centrally through the university’s
Information Technology Services (ITS) Department. ITS provides assistance with computing
issues through the myTech Helpdesk, which can be accessed by telephone, e-mail, or walk-up,
with Helpdesk personnel physically located on the second floor of the Angelo and Jennette
Volpe Library building. The HelpDesk is staffed from 7:00AM to 6:00PM Monday through Friday.
In addition, the College of Engineering has three technical personnel with IT-related
backgrounds who work with ITS and are designated to provide computer hardware and
software support for College of Engineering faculty and courses.

ITS provides and supports traditional desktop laboratories on campus but also supports a range
of other opportunities for accessing software and storage space, along with technology
assistance, as follows:

e TechAnywhere virtual desktops provide on- and off-campus access to a computer
environment similar to those found in campus computer labs. This environment is
divided into desktop pools. In addition to the Anywhere Computer Lab pool, a student’s
course enrollment may grant access to additional pools with specialized software.

e LabDrive is a file storage space available for faculty, staff, and students using any
computer lab on campus. This storage provides up to 5GB of space, and is available from
any desktop, laptop, or virtual (VDI) lab computer. It provides temporary storage only.

e The myTech HelpDesk offers first-level (Tierl) IT services to the Tennessee Tech
community. These services include password resets for student password resets in
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network and e-mail accounts; network connectivity troubleshooting; general technology
knowledge base; student PC Service, i.e., general assistance with computer-related
issues for students currently enrolled at Tech; and Tierl support for Tech-owned
equipment and devices. Access is available by e-mail, telephone, and walk-up. A chat
service is available during normal business hours.

e Tech provides a High-Performance Computing cluster and a staff member to support it.
The staff member assists faculty and students with the use of the cluster, especially with
ensuring that the cluster is used both efficiently and equitably across units that wish to
use this resource. The staff member also provides short courses and other informal
learning opportunities that support the optimal use of the cluster.

e LinkedIn Learning is an online learning portal offering video courses in multiple fields. It
is available free to all Tennessee Tech faculty, staff, and students.

e Students can download a free copy of Microsoft Office as well as the current version of
Windows used on campus. Faculty, staff, and students can also install Office 365 to work
from home. Other software and hardware can be purchased at a discount.

The software available in the computing facilities varies depending on the discipline; but for
computer facilities used by multiple disciplines, the standard GIE deployment includes Zoom,
SolidWorks, LabVIEW, Maple, MATLAB, MS Teams, MS Office, MS Project, MS Visio, MS Visual
Studio, Minitab, PuTTY, Python, Ruby, SAS, and others.

Information Technology Acquisitions Needed

Computing equipment for faculty and labs, simulation software, and software for human
factors will be needed. In addition, some existing equipment will need to be replaced as it
reaches the end of its useful life.

During the first year, the human factors lab will need computers and software at an expense of
$10,000. The simulation lab will also need software at a cost of $10,000. During the first year,
computers and software will be needed for two faculty hires at an expense of $3,500 per

faculty member. These computers will be replaced after five years.

A recurring information technology expense of $5,000 is budgeted annually for software
licenses and equipment replacements.

LIBRARY RESOURCES

Existing Resources

Volpe Library Organization. The Angelo and Jennette Volpe Library has several services to
support academic programs through online e-mail, chat, and telephone. The Volpe Library is
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regularly open 98 hours per week and keeps extended hours during projects week and final
examinations week.

A comprehensive online learning and information resource environment is available to support
teaching and learning, including the Center for Innovation in Teaching and Learning (CITL),

online scientific research papers through the Get It Now feature, and online databases. The

databases are available to any graduate student connected on-campus or remotely and logged

in to the TechExpress secure connection.

The Volpe Library offers access to over 200,000 physical books and over one million electronic
book titles. The library also has over 80,000 electronic journals. As a selective depository for
U.S. government publications, the library receives materials from various government agencies.
There are approximately 17,000 bound volumes of government publications and approximately
4,000 maps. The variety of online databases offers on-campus and off-campus access to
magazines, journals, and e-books, many with full text. Students needing help finding resources,
print or electronic, can make appointments online to connect with a librarian.

Like most university libraries, the Volpe Library has transitioned from a focus on providing on-
site resources to an approach of enabling access to online resources. Numerous online
databases, along with e-journals and government publications, are available from the library’s
website; please see https://www.tntech.edu/library/databases.php.

EagleSearch is the Volpe Library’s comprehensive search service for resources. Available from
the library’s homepage, it searches most of the Volpe Library databases for journal articles,
books, and conference proceedings. Every Tech student has an account that allows searches
and results to be saved, and the search capability is integrated with inter-library loans and
RefWorks. Interlibrary loan is a free service for the Tech community to find and access full-text
resources. Resources requested are delivered within two to three days, if digital, to the
requestor’s account and provide PDF file access. Through the inter-library loan program,
students and faculty have easy access to the holdings of most of the libraries in the United
States and Canada, as well as a few libraries in other countries.

RefWorks is an online citation management software system provided to Tennessee Tech
students and faculty. These systems allow access to the library’s holdings and electronic
resources from on- and off-campus locations.

Tennessee Tech has partnered with several libraries that augment the library resources on
campus. Students and faculty have access to the libraries of the University of Tennessee at
Knoxville and a reciprocal borrowing program with Vanderbilt University, located in Nashville.
Tech’s faculty build most of the library’s collection by making purchase requests to the library
tailored to fit their instruction and research needs. Faculty may submit requests either directly
to the library online, or through their departmental liaison. Final decisions on purchases are
made by the Volpe Library staff. The funds available for this purpose are sufficient to cover all
faculty requests of this type.
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Center for Innovation in Teaching and Learning (CITL). The Volpe Library is also the home of the
Center for Innovation in Teaching and Learning, which offers comprehensive support for the
design and evaluation of courses. The CITL helps in several specific ways, as described below.

e Teaching and Learning
Faculty can work with a trained teaching and learning expert to communicate learning
outcomes, create instructional activities, and construct assessments in significant and
transformative ways.

e Instructional design
The CITL also offers instructional design services specializing in online course and
program development, design, and engagement. Services offered include coordination
of new online course and/or program development and design; updating existing online
offerings to increase engagement; recommendation or examination of Open
Educational Resources (OERs) for use in online offerings; incorporating/increasing the
use of iLearn into existing blended, hybrid, or in-person courses; and assistance with
integration of supported technologies in collaboration with technology specialists.

e Instructional Technology
Instructional Technology services support and train faculty in using software and
equipment in the classroom from development to teaching and managing a class. They
also offer individual consultation and assistance for supported software.

Other Resources in the Volpe Library. In addition to the resources previously discussed, other
resources located in the Volpe Library are available for students and faculty. This access
includes any enrolled on-campus or online student who may wish to come to campus to take
advantage of these resources. The student’s Tennessee Tech identification will enable that
access.

e (CUBE
Tennessee Tech’s iCube is a place where students and faculty “imagine, inspire, and
innovate” (i3). The goal is to provide creative solutions to traditional problems through
marketing, training, website and application development, public policy campaigns, and
the application of emerging technologies, such as virtual reality.

e iMakerSpace
The iMakerSpace is a university-wide available, student-centered space under the
leadership of the Colleges of Engineering and Business. It is a maker-space with additive
manufacturing machines and a variety of other modern fabrication tools. The
iMakerSpace serves as a focal point on campus to provide training, service, partnership,
research, and evaluation in innovation and entrepreneurship to all disciplines and
course activities.

Acquisitions Needed During Planning and First Five Years

The major journals needed for research in industrial and systems engineering are included in
the databases available through the Volpe Library.
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MARKETING
Brochures, travel, and vendor registration fees for recruiting events are the expected costs
associated with marketing the program. Travel costs for recruiting events are included in the )

travel budget, but vendor registration fees for participating in recruiting sessions are included
here.

Initial costs will be for brochures and business cards, and an expense of $2,000 is budgeted.
Vendor registration fees will be incurred annually for recruiting events, and $1,000 is budgeted.

FACILITIES

Existing Space and Facilities

The GIE Department has several nearby classrooms and computer labs in Clement Hall that are
available to the MS in ISE program. In addition, the University manages classroom selection
across campus to ensure that all campus programs have the classrooms needed.

The GIE Department has two labs in Clement Hall that are available for use by the MS in ISE
program. Clement 122D (1000 ft?) will be used for the Human Factors Laboratory. The lab has a
seating capacity of 16 students, and there is space for research setups as well. The lab will have
a dual undergraduate-graduate use. Clement 407 (1100 ft2) is a classroom that can be
repurposed for a graduate simulation lab with space for several collaboration areas and a small
conference area.

Offices are available for new faculty and graduate students on Clement 3 Floor—the current
home of the General and Industrial Engineering Department. These offices are being vacated by
the College of Engineering Student Success Center.

New and Renovated Facility Needs

While the two lab spaces mentioned above are available, some renovation and re-equipping is
needed. Lab furniture (benchtops, etc.) and lab equipment for conducting human factors
research are needed. Computers and software for simulation work are needed as well, but
these equipment and information technology expenses are included in other categories. A one-
time expenditure of $10,000 is included in this category for renovation of lab spaces during the
planning year.

Office spaces will need some updating for two new faculty members. An expense of $4,000 is
budgeted during the planning year for office renovations for the two faculty hires. The total
one-time expenditure for facilities is $14,000.
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TRAVEL
Recruitment and conferences are the main sources of recurring travel expenses for the
program. A total of $1,000 annually is designhated for recruitment travel, $5,000 annually is )

allocated for faculty travel to research conferences, and $2,500 annually is budgeted for
student travel. Recruitment travel during the planning phase is also budgeted at $1,000.

OTHER RESOURCES

An amount of $5,000 per year is estimated for operational expenditures such as paper, copies,
postage, telephones, and similar support.

SUMMARY OF RESOURCES NEEDED

As required in the ENAPP checklist, Table 23 provides a summary of the estimated one-time
and recurring non-personnel costs to deliver the proposed program.

FINANCIAL PROJECTION FORM

Table 24 is the THEC Financial Projection Form, which includes non-personnel costs from Table
23, as well as personnel costs and projected revenues. Explanations of the amounts in the
Financial Projection Form are included for each category of costs and revenues. Table 24
indicates that the program is financially feasible, with projected revenues exceeding projected
costs in years 3 through 5.
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Estimated Costs to Deliver the Proposed Program
One-Time Expenditures
Category Planning Year 1 Year 2 Year 3 Year 4 Year 5
Accreditation
Consultants $3,000
Equipment $20,000 $10,000 $10,000
Information $20,000
Technology
Library
Marketing $2,000
Facilities $14,000
Travel $1,000
Other
Total One-Time $60,000 | $10,000 | $10,000
Expenditures
Recurring Expenditures
Category Planning Year 1 Year 2 Year 3 Year 4 Year 5
Accreditation
Consultants $500 $500 $500 $500 $3,500
Equipment $2,000 $2,000 $2,000 $2,000 $2,000
Information $12,000 $5,000 $5,000 $5,000 $5,000
Technology
Library
Marketing $1,000 $1,000 $1,000 $1,000 $1,000
Facilities
Travel $8,500 $8,500 $8,500 $8,500 $8,500
Other $5,000 $5,000 $5,000 $5,000 $5,000
Total Recurring $29,000 | $22,000 | $22,000 | $22,000 | $25,000
Expenditures
Grand Total (One- $60,000 | $39,000 | $32,000 | $22,000 | $22,000 | $25000
Time and Recurring)
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Table 24. THEC Financial Projection Form

XTHEC

Financial Projections Form

Institution Tennessee Technological University
Program Name Master of Science in Industrial and Systems Engineering
Projected One-Time Expenditures
Category Planning | Year1 Year 2 Year 3 Year 4 Year 5 Year 6* | Year 7*
Faculty & Instructional
Staff

Non-Instructional Staff
Graduate Assistants
Accreditation
Consultants $3,000
Equipment $20,000 | $10,000 | $10,000
Information Technology | $20,000
Library resources

Marketing $2,000

Facilities $14,000

Travel $1,000

Other

fotal One-Time $60000 | $10000 | $10000 $0 $0 %0 $0 %0
Expenditures

Projected Recurring Expenditures
Category Planning | Year1 Year 2 Year 3 Year 4 Year5 | Year 6* | Year 7%
Faculty & Instructional
Staff (Salaries+Benefits)
Non-Instructional Staff

$8,281 | $379,076 | $390,448 | $402,161 | $414,226 | $426,653

Graduate Assistants $22,939 | $47,121 $48,400 | $49,718 | $51,075
Accreditation

Consultants $500 $500 $500 $500 $3,500
Equipment $2,000 $2,000 $2,000 $2,000 $2,000
Information Technology $12,000 $5,000 $5,000 $5,000 $5,000
Library

Marketing $1,000 $1,000 $1,000 $1,000 $1,000
Facilities

Travel $8,500 $8,500 $8,500 $8,500 $8,500
Other $5,000 $5,000 $5,000 $5,000 $5,000
fotal Recurring 38281 | $431,015 | 3459568 | 3472561 | 3485944 | $502728 | 0 50
Expendiitures

Grand Total (One-Time

. $68,281 | $441,015 | $469,568 | $472,561 | $485,944 | $502,728 $0 $0
and Recurring)

Projected Revenue

Category Planning | Year1 Year 2 Year 3 Year 4 Year 5 Year 6* | Year 7*
Tuition $162,841 | $216,085 | $259,137 | $286,394 | $310,370

Grants (and Gifts) $75,000 | $175,000 | $200,000 | $200,000 | $200,000

Other (Fees) $30,954 | $44,929 | $55,445 | $61,533 | $65,323

Total Revenues $0 $268,795 | $436,014 | $514,582 | $547,927 | $575,693 $0 $0

*Years 6 and 7 should only be included for doctoral programs
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One-Time Expenditures

The financial projection form section for one-time expenditures is shown below, along with an
explanation for each category.

Projected One-Time Expenditures

Category Planning Year 1 Year 2
Faculty & Instructional Staff
Non-Instructional Staff
Graduate Assistants
Accreditation
Consultants $3,000
Equipment $20,000 $10,000 $10,000
Information Technology $20,000
Library resources
Marketing $2,000
Facilities $14,000

Projected One-Time Expenditures (continued)
Category Planning Year 1 Year 2
Travel $1,000
Other
Total One-Time Expenditures $60,000 $10,000 $10,000

Consultants. During the planning year, an external reviewer is required as part of the review
process for evaluation of the proposal for the new degree program. An estimated budget of
$3,000 is projected.

Equipment. Equipment is needed for the startup of the program laboratories, but primarily for
the Human Factors Laboratory. During the planning year, an amount of $20,000 is allocated,
and funding amounts of $10,000 are allocated in each of the next two years. The faculty hires
will specify the equipment to be purchased, but initial estimates have been made using current
costs for typical equipment. Additional funds may be available from other sources for startup
packages for new faculty. Computing hardware and software are not included here but are
addressed in the next category.

Information Technology. During the planning year, computers and software for the Human
Factors Laboratory are estimated to be $10,000. Software for the Simulation Laboratory is also
estimated to be $10,000 during the planning year for a total of $20,000.

Marketing. An amount of $2,000 is allocated for marketing during the planning year.
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Facilities. The space available for the Human Factors Laboratory will need to be renovated. Only
minor renovation will be needed for the Simulation Laboratory. An amount of $10,000 is

allocated during the planning year for work needed in these lab spaces. Faculty offices will need
minor refreshing at a cost of $4,000 during the planning year.

Travel. An amount of $1,000 is allocated for travel during the planning year for recruitment.
Travel during this year would primarily be focused on locations in the state of Tennessee that
might partner with Tennessee Tech to recruit students for the MSISE program. Examples
include other four-year institutions with primarily undergraduate engineering and related
programs and employers who want to hire Tennessee Tech industrial engineers.

Recurring Expenditures

The financial projection form section for recurring expenditures is shown below with
explanations following for each category.

Projected Recurring Expenditures
Category Planning | Year1 Year 2 Year 3 Year 4 Year 5
Faculty & Instructional Staff | g 501 | 4379,076 | $390,448 | $402,161 | $414,226 | $426,653
(Salaries+Benefits)
Non-Instructional Staff
Graduate Assistants $22,939 | $47,121 | $48,400 | $49,718 | $51,075
Accreditation
Consultants $500 $500 $500 $500 $3,500
Equipment $2,000 $2,000 $2,000 $2,000 $2,000
Information Technology $12,000 $5,000 $5,000 $5,000 $5,000
Library
Marketing $1,000 $1,000 $1,000 $1,000 $1,000
Facilities
Travel $8,500 $8,500 $8,500 $8,500 $8,500
Other $5,000 $5,000 $5,000 $5,000 $5,000
fotal Recurring $8281 | $431,015 | $459,568 | $472,561 | $485944 | $502,728
Expenditures

Faculty and Instructional Staff Salaries and Benefits. The following factors were used to

estimate faculty salaries and benefits.

= Two new faculty hires are needed. Initial starting salaries are $150,000 for the faculty
member who will serve as program coordinator and $105,000 for a new assistant
professor. These salaries are for the academic year, i.e., fall and spring semesters.

= A 3% annual increase in salaries is projected each year after Year 1.

= Benefit costs during the academic year are at a factor of 42% of salaries.
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= Because healthcare costs are deducted for summer during the academic year, summer
benefit costs are only for FICA (Social Security and Medicare).

= Summer pay is based on a credit-hour allocation with one credit hour defined as 7.5
hours of work per week. Faculty hourly rates are calculated as the nine-month salary 5.3
divided by 1462.5.

= During the planning year, the program coordinator will be hired to begin in July and
budgeted for 2 credit hours (75 work hours) to help with program organization for the
first fall semester.

= Each summer thereafter, a 2-credit assignment is factored into the salary and benefits
based on the program coordinator’s salary. In addition, another 3-credit course
assignment is factored into the summer cost based on the other new faculty member’s
salary.

Graduate Assistants. The following factors were used to determine the cost of graduate
research assistants for the program.

= One graduate research assistant (GRA) is included the first year, and two GRAs are
included in each of years 2-5.

= GRAs are assumed to be on-campus students with full-time enrollments of six or seven
credit-hours per term during the academic year except during the final term.

= No summer employment is projected.

= The initial GRA receives a stipend of $1600 per month for eight months during Year 1.
The stipend amount will increase by 3% in Year 2 and each year thereafter.

= Benefit costs include FICA contributions as well as tuition and fees for full-time
enrollment of credit hours each semester during the academic year.

= Tuition for Year 1 is calculated using the 2025-26 tuition rates, with a 3% increase, for six
or seven credits of graduate courses per semester.

= Tuition is assumed to increase by 3% each year for years 2-5.

= Each semester’s fees are calculated using the 2025-26 fees for on-campus graduate
students plus academic course fees for engineering courses.

= Graduate tuition and fees for 2025 are posted on the bursar’s website at
https://www.tntech.edu/bursar/pdf/fees 25-26/gr basic_ay26.pdf. Course fees are
found at https://www.tntech.edu/bursar/pdf/fees 25-26/fees-course-selection-
major_ay26.pdf.

Consultants. The program will have an advisory board that will meet virtually for some
meetings but will be on campus at least once each year. An amount of $500 per year is
allocated for the on-campus meeting. An external consultant is also budgeted at $3,000 for the
five-year program review required as part of academic institutional assessment in Tennessee.

Equipment. Repair or replacement of laboratory equipment other than computing hardware
and software is budgeted at $2,000 per year.
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Information Technology. During the first year, new computers and peripherals will be needed
for the new faculty at estimated costs of $3,500 per faculty member. An amount of $5,000 is

budgeted every year for software licenses and equipment replacement.
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Marketing. An amount of $1,000 is budgeted every year for registration fees to participate in
recruiting events.

Travel. Faculty travel to research conferences is budgeted at $5,000 per year, and student
travel to conferences or other events is budgeted at $2,500 per year. Travel for recruitment is

budgeted at $1,000 per year.

Other. Other operating expenses such as telephone, copier usage, paper, and office supplies are
estimated to be $5,000 per year.

Projected Revenue

Below is the projected revenue section from the Financial Projection Form. Explanations follow
for each category.

Projected Revenue
Category Planning Year 1 Year 2 Year 3 Year 4 Year 5
Tuition $162,841 | $216,085 | $259,137 | $286,394 | $310,370
Grants (and Gifts) $75,000 | $175,000 | $200,000 | $200,000 | $200,000
Other (Fees) $30,954 $44,929 $55,445 $61,533 $65,323
Total Revenues $0 $268, 795 | $436,014 | $514,582 | $547,927 | $575693

Tuition and Other (Fees). Tuition and fees are included in two different categories on the
Financial Projection Form. These items are calculated using the projected enrollments and
graduations shown in Table 10 of the ENAPP and the following assumptions and factors.

= Based on data for similar programs in the College of Engineering at Tennessee Tech, a
time-to-degree average of two years is assumed for on-campus students, and a time-to-
degree average of 3.5 years is assumed for online students.

= Paths for each student entering the program based on Table 10 have been developed to
yield the expected time-to-degree average and graduation outcomes. Credit hour totals
for each semester have been determined, considering attrition and graduation data.

= Tuition (but not fees) is estimated to increase at 3% per year for years 1-5. No increase
is projected for fees.

= On-campus students who are not serving as GRAs are primarily considered to be full-
time and taking nine or ten credits per semester except for the final semester and
summers. Some may take only six credits per semester.

= On-campus students who serve as GRAs take six or seven credits per semester except
for the final semester and summers.

= Revenues from on-campus students include tuition, service fees, and academic course
fees as given for 2025-26 on the Bursar’s websites:
(https://www.tntech.edu/bursar/pdf/fees 25-26/gr basic_ay26.pdf) and
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(https://www.tntech.edu/bursar/pdf/fees 25-26/fees-course-selection-
major ay26.pdf).

Online students are assumed to take three or six credits per semester based on
experience with the MSEM program.

Revenues for online students include tuition, online fees, and academic course fees (but
no service fees) as shown on the websites listed previously.

Course enrollments from students in other degree programs are projected to be 48
students enrolled in 3-credit MSISE courses in each academic year. Revenues from these
students include tuition and student course fees. Neither service fees for on-campus
students nor online fees for online students are included in the total.

The total projected revenues include tuition and fees from on-campus and on-line
students in the MSISE program as well as tuition and course fees for students in other
graduate degree programs taking MSISE courses.

Grants (and Gifts). This category includes both funded research grants and gifts to the program

as explained below.

Faculty members hired with tenure and in tenure-track positions in the College of
Engineering at Tennessee Tech are expected to write research proposals and receive
funding for conducting the proposed research. Year 1 includes $75,000 in this category
from one of the faculty members, and the amount increases to $100,000 in Years 2-5 for
this faculty member. The second new faculty member is shown with funding of $75,000
starting in Year 2 and with $100,000 in Years 3-5.

Research grants at Tennessee Tech are most often for support of graduate assistants,
travel, equipment, faculty summer salary, and some faculty release time. Faculty
members are given reduced teaching loads as new faculty to develop their research
programs. The amounts shown are expected to offset graduate student costs, travel,
and a small portion of academic-year faculty salaries listed as costs on the Financial
Projection form as well as provide the 42% indirect costs required by the university for
research projects. Because the projected research grant funds are expected to be used
to offset costs and do not require additional resources beyond the amounts shown in
the form, it is appropriate to include them as revenues here.

Proposal success cannot be guaranteed, but other funds are available for supplementing
various expenditures such as graduate students and travel. Two alumni have established
an endowment fund for faculty support. Dean Slater also intends to provide support to
the program through earnings from two endowments established for support of the
previous industrial engineering programs.
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APPENDIX A — LETTERS OF SUPPORT

This appendix contains letters of support from the following organizations.

ATC Automation

Atmus Filtration Technologies
FedEx

JR Automation

Nissan

Tenneco
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atcautomation.com

2/21/2025
To whom it may concern:

ATC Automation in Cookeville, TN would find benefit to the skills acquired in a Master of Science in
Industrial and Systems Engineering (MS in ISE) degree program for current and future employees. We
would also like to partner and assist Tennessee Tech as needed.

We’ve always seen Industrial Engineering as being a great blend of math, computer science, and
business combined with the engineering mindset. We are excited that Tennessee Tech is renewing its
commitment to the field of Industrial Engineering through the General & Industrial Engineering
Department. This commitment will lead to graduates who can be plugged into many different areas of
our company. We have even used many pieces of software here at ATC Automation written by Industrial
Engineers!

We can communicate with current employees who would benefit from the program and encourage
them to enroll with more information in our flow down. Even though we already attend job fairs
currently, we would also be interested in sponsoring tours, job shadowing and internships.

This program would be a great benefit to the community and current industry needs. We look forward
to the creation of the MS in ISE Program at Tennessee Tech.

Regards,

HoiBdiodtt

Ethan Bernhardt
President, ATC Automation
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» Atmnus:

1

Dr..Chris-Wilson4 Mar-20259
Tennessee-Tech-Universityl

9

9

9

Dear-Dr.-Wilson, 9]

9
As-manufacturing-is-transforming-into-the-next-phase, - “Industrial-4.0"-there-is-a-need-for-additional-
skillset-of-new-graduates-that-are-hitting-the-work-field-in-MFG.--With-respect-to-14.0-this-has-created-
a-need-to-have-greater-integration-of-all-these-functions-of-MFG-into-these-skillsets-complimentary-to-
Engineering-Degrees.--Decisions-are-now-driven-more-based-on-holistic-approach-of-incoming- data-
from- systems- analysis- and- evaluation.- I'd- like- to- stress- that- this- is- built- on- the: premise- on- the:
traditional-engineering-disciplines-of-mathematics,-physics-and-MFG-Lead-Design-but-with-the-need-
to-have-an-integrated-systems-approach-of-all-the-MFG-Functions.-q

1

In-addition,-industry-is-looking-for-stronger-individuals- with-systems-integration-approach-that-will-
bridge the-gaps-that-we-are-seeing-in-the-14.0-transition.-I-hope-this-feedback- will-help-in-any-new-
degree-opportunities-that-TTU-may-consider.--q

9

Best-Regards,

1

Jeff-A.-Bowermant|

Global-MFG-Director]

Atmus-Filtration-Technologiesq

Jeff.A.Bowerman@Atmus.comf]

1
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FedEx

January 21, 2025

Or. Chris Wilson

General and Industrial Engineering Department
Tennessee Tech University

P.O. Box 5002

Coockeville, TH 38505

Dear Dr. Wilson:

It was great talking with you. | am very excited to hear that Tennessee Tech is proposing to
develop a new Master of Science degree program in Industrial and Systems Engineering
(I5E} under the newly named General and Industrial Engineering Department. As a global
transportation and logistics company headquartered in Memphis, TH, FedEx is a major
employer of engineering talent in Tennessee and around the globe. We emplay Industrial
and Systems Engineers (both B.S and M.5.) in traditional ISE roles like Operational & Process
Engineering and Project Managerment, as well as in roles like Data Analytics, Systems
Modeling and Operations Research that also fall under the broad IS5E umbrella.

Ay help | can provide you in developing this program will be especially gratifying for me,
considering | have both a B.S. and an M.5. in Industrial Engineering. FedEx hired me 28 years
ago out of University of Alabama's M.5.LE program, which is a testimony to FedEx's long-
standing commitment to hiring such talent. | can also proudly say that my I5E coursework
was instrumental in my growth within FedEx to where | am now heading a global Pricing
arganization employing over 200 employees with those very skills that got me into FedEx.

Please consider this letter as a support for your efforts to develop the ISE program, and an
offer to serve as a contact for input in its development. Additionally, as an employer of the
exact skills that the I5E program would develop in its graduates, both my organization
(FedEx Pricing) as well as other FedEx departments in Memphis and the USA would be very
interested in hiring both interns and graduates of the |SE program. FedEx also provides
benefits for employees for their continued education that may also avail of this ISE pragram.
l'would alsa be delighted to serve as a member of an external advisory board for the
program.

Thank you for the information about this potential new program. | look forward to hearing
from you about its progress.

Sinceraly,

H| - !

Aashish Gahlaut

Vice President, Marketing - Enterprise Pricing
Mobile: +1 (201) 409-8467

E-mail: agahlaut@fedex.com
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ﬁ JR AUTOMATION
A Hitachi Group Company

jrautomation.com

1/22/25
To whom it may concern:

IR Automation in Nashville, TN would find benefit to the skills acquired in a Master of Science in
Industrial and Systems Engineering (MSISE) degree program for current and future employees. We

would also like to partner and assist.

We can communicate with current employees who would benefit from the program and encourage
them to enroll with more information in our flow down.

Currently IR automation offers tuition assistance for full time employees with tuition reimbursement for
those who are employed for a year, and commit to two years in the field of study at JR.

Even though we already attend job fairs currently, we would also be interested in sponsoring tours, job

shadowing and internships.

This would a great benefit to the community and current industry needs and can help as needed.

Regards,

Tessa Powell
Human Resource Manager South Division
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From: Hale, Gerald (NNAS) <Gerald.Hale@MNissan-Usa.com=

Sent: Friday, March 28, 2025 4:38 PM

To: Wilson, Chris <ChrisWilson @tntech.edu=
Subject: Master of Science in Industrial and system Engineering

External Email Warning

This email originated from outside the university. Please use caution when opening
attachments, clicking links, or responding to requests.

To Whom it may concern,

I'm excited to learn Tennessee Tech is considering implementing a Master of Science degree in
Industrial and Systems Engineering.

As | have been with Nissan Smyrna / Nissan Canton for 34 years | can say that | appreciate the
skills and talents that such a M5 program would bring to all Automotive plants in Tennessee and
South Eastern US region.

| graduated from Tennessee Tech (as well as my Son and Daughter) and personally wish | had
the opportunity to work toward MS degree in Industrial and Systems Engineering.

| have seen firsthand the talent, value and positive mindset of multiple Tennessee Tech
Engineering graduates within Industrial Engineering, Process Engineering, Quality Engineering
and Facilities Engineering groups here at Smyrna.

Super excited to learn about the M5 Industrial / Systems Engineering initiative and fully support.

Gerald Hale

Missan Morth America

Senior Manager Nissan Smyrna Mfg

Parts Quality Engineering (PQE) P425 Program

983 Nissan Drive, Bin 1U, Smyrna, Tenn 37167

(cell) 615.796.5705

gerald.hale@nissan-usa.com

This communication may contain information that is proprietary, privileged, confidential, or
otherwise legally protected from disclosure and is intended to be received and read by certain
individuals. If it has been misdirected, or if you suspect you have received this in error, you are
not authorized to read, print, retain, copy or disseminate this message or any part of it. Please
notify the sender immediately and delete all copies of this message.
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General Business - Tenneco Confidential

“TENNECD™

Dr. Chris Wilsan

General and Industrial Engineering Department

Tennassee Tech University

P.0. Box 5002

Cookeville, TN 38505 January 29, 2025

Dr. Chris Wilson,

We have received word that the Tennessee Tech College of Engineering is reviewing the opportunity to
develop a Master of Science in Industrial and Systems Engineering {M3I5E) degree program. As part of
this, you are investigating the interest and support for a MSISE program from local industry.

Tenneco has supported TTU Engineering often in the past, through hiring multiple co-ops aver the years
[some who have hired on full time), and allowing senior projects when the opportunity arises.

The local Tenneco (Smithwille) plant believes that we would be able to support a MSISE program
through:
*  Encouraging employees who would benefit from the program to enrall
Funding educational benefits for employees who enroll in the program
Recruiting and hiring program graduates, when the opportunity is there
Supporting student projects for students when possible
Providing speakers or coordinating facility tours for ISE courses or student organizations
Serving as a member of an external Board of Advisors for the program

Thank you for contacting us for our input regarding higher education.

Jason Phillips
Plant Manager
Tenneco Automotive

smilthwille, Tepnesses
i o

",r_'}l'?ﬂ"""'
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APPENDIX B — ENROLLMENT AND GRADUATION PROJECTIONS

Projected enrollments and numbers of graduates were estimated separately for on-campus and
online student populations. )

ON-CAMPUS ENROLLMENT

Enrollment estimates were based on interest expressed by alumni for the MS in ISE from the
survey of recent alumni. Interest in the MS in ISE was the same as interest in the MS in Civil
Engineering (MSCE). The MSCE program has averaged 5.6 new students enrolling each fall
during the past five years (2018-2022), along with an average continuing enrollment of 13.0
students for an average total enrollment of 18.6 students. These values were used to guide the
projection of on-campus enrollments in the MS in ISE but with an increase to account for the
pandemic.

The Tennessee Tech Office of Institutional Assessment, Research, and Effectiveness provided
data showing a one-year persistence rate from 2017-2021 of 84.4% for on-campus fall MS
graduate student cohorts in the College of Engineering and an average time-to-degree of 2.0
years. These data were used in projecting enrollments for on-campus students, along with the
following assumptions.

= No students will earn a degree within one year of enrollment. Although the IARE data
show that a number of students in existing, on-campus MS programs do complete their
degrees within one year of enrollment, many of these programs have fast-track options
allowing students to earn graduate credit as undergraduates to complete their MS
degrees more quickly. The MS in ISE will not initially have a fast-track option.

= All students still in the program after two years will graduate during their third year, and
46.1% of students returning for their second year will graduate during that year.

= Enrollments are projected with the expectation that two faculty will have primary
responsibility for the MS in ISE program.

= An attrition rate of 15.6% is applied for the on-campus new students from the first to
the second fall semester.

Table B.1 shows the enrollment and graduation projections by year for on-campus students
based on these data and assumptions. Table B.2 summarizes the results in the format
requested by THEC.
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Table B.1. Enrollment and Graduation Projections for On-Campus MS in ISE Students By Year

Entry Year New Attrition Graduates
Students 2026-27 | 2027-28 | 2028-29 | 2029-30 | 2030-31
2026-27 6 1 2 3
2027-28 7 1 3 3
2028-29 8 1 3 4
2029-30 8 1 3
2030-31 9 1
Table B.2. Enrollment and Graduation Projections for On-Campus MS in ISE Students
Summary
Year Academic New Projected Total | Projected Attrition Projected
Year Students Fall Enrollment | from Incoming Class Graduates
1 2026-27 6 6 1 0
2 2027-28 7 12 1 2
3 2028-29 8 17 1 6
4 2029-30 8 18 1 6
5 2030-31 9 20 1 7

ONLINE ENROLLMENT

The online enrollment estimates were based on data from enrollments in Tennessee Tech’s MS
in Engineering Management program, the only online program for which comparable data were
available. However, the MSEM program began only in 2020, and the first graduates were in
December 2022. Based on data from IARE for the MSEM program, the following assumptions
were used to project online enrollments and graduates.

= No students will earn a degree during the first two years of enrollment. Although a few
MSEM students complete two courses in a semester, most complete only one course
each semester, so the expected time to complete their online degrees is 11 semesters,
including summers, or almost four years. Similarly, for MS in ISE students, the expected
completion time is ten semesters, which exceeds three years.

= All students still in the program after three years will graduate during their fourth year,
and 10.0% of students returning for their third year will graduate during that year.

= Enrollments are projected with the expectation that two faculty will have primary
responsibility for the MS in ISE program.

= Using the MSEM historical results, which occurred during the pandemic, an attrition rate
of 80.0% was found. However, this rate has been adjusted, and a 40% attrition rate has
been applied for online new students from the first to the second fall semester. Based
on historical MSEM data, the attrition for returning students beyond the second fall
semester is negligible.
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and Table B.4 provides a summary in the format requested by THEC.
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Table B.3. Enrollment and Graduation Projections for Online MS in ISE Students by Year

Entry Year | _ "o | Attrition Graduates
Students 2026-27 | 2027-28 | 2028-29 | 2029-30 | 2030-31
2026-27 3 1 5
2027-28 3 1 :
2028-29 4 2 ;
2029-30 4 2
2030-31 5 2

Table B.4. Enrollment and Graduation Projections for Online MS in ISE Students Summary

Year | Academic New Projected Total | Projected Attrition Projected
Year Students Fall Enrollment | from Incoming Class Graduates
1 2026-27 3 3 1 0
2 2027-28 3 5 1 0
3 2028-29 4 8 2 0
4 2029-30 4 10 2 2
5 2030-31 5 11 2 3

TOTAL ENROLLMENT AND PROJECTED GRADUATES

Combining the enrollment, attrition, and projected graduates data for on-campus and online
students in Tables B.2 and B.4 results in Table B.5. Table B.5 provides the data shown in Table
10, Section |, of this document.

Table B.5. Enrollment and Graduation Projections for All MS in ISE Students

Year | Academic New Projected Total | Projected Attrition Projected
Year Students Fall Enrolilment | from Incoming Class Graduates

1 2026-27 9 9 2 0

2 2027-28 10 17 2 2

3 2028-29 12 25 3 6

4 2029-30 12 28 3 8

5 2030-31 14 31 3 10
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APPENDIX C — RESPONSE TO THEC COMMENTS IN ELON EVALUATION

The THEC evaluation of the ELON follows. Tennessee Tech responses are in red below the THEC
comments in italicized and bold font. )
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Tennessee Higher Education Commission ﬂ TH E c
"

Expedited Letter of Notification Evaluation

October 4, 2023

The evaluation of the Expedited Letter of Notification (ELON) is in accordance with the THEC Policy
A1.6 Expedited Academic Programs: Approval Process. The evaluation is conducted by interested

parties and THEC staff. The ELON is posted on the THEC website for a 10-day period of comment by
interested parties. Based on the internal and external evaluation, THEC will make a determination to
support, not to support, or defer a decision based on a revised ELON.

Institution: Tennessee Technological University LON Submission Date: September 20, 2023

Academic Program, Degree Designation: Industrial and Systems Engineering, MS (MS in ISE)

Proposed CIP Code: 14.3501 (Industrial Engineering, Systems Engineering)

Proposed Implementation Date: Spring 2025

Time Period Posted on Website for Public Comment: September 20-September 30, 2023

Note: Comments in italics within this document should be addressed in the ENAPP.

Criteria Comments

Letter of support from
President/Chancellor

A letter of support from President Phil Oldham dated September 13,
2023 and addressed to THEC Interim Executive Director Bob Smith is
included in the ELON.

Overall Comments

The degree designation is listed as MS, MS in ISE and MS-ISE - please
clarify the intended degree designation.
Response: The intended degree designation is MS in ISE.

Implementation timeline

The tentative timeline for the proposed program includes the
following key dates:
o External Site Visit: Spring 2024
o Submission of external review report: Spring 2024
o Institutional response to external review: Spring 2024
o Proposed timeline for accreditation: Not Applicable
o Proposed institutional governing board consideration
date:
June 2024
o Proposed THEC consideration date: July 2024
o Proposed date when students will enroll: Spring 2025
o Inthe ENAPP, please provide more specific dates for
external review and institutional response.
Response: More specific dates have been provided.
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Background narrative

TTU is proposing a Master of Science in Industrial and Systems
Engineering to address a demonstrable and growing demand for
industrial and systems engineers in the state. This Master of Science
program allows a faster, less expensive (in terms of startup costs)
response to workforce need, as students can complete the program
in 18 months, versus four years for a Bachelor of Science. Approval of
the proposed program would confer several other benefits at

TTU, including coursework that would support other MS programs

in the College of Engineering, assistance with faculty research
activities, and opportunity for research collaboration with the new
Engineering Management, MS.

TTU plans to follow a successful MS program with a BS program if
resources and demand prove sufficient.

TTU previously offered BS and MS degrees in Industrial Engineering,
but both programs were terminated in 2012 and 2010, respectively.
Since the time of the termination of these programs, Industrial
Engineering has become one of the fastest growing engineering
disciplines in the US. In the ENAPP, please provide information about
why these programs were terminated, and about what has changed on
the campus since the termination.

Response:

Page 2 of the ENAPP includes two new sections:
—Explanation for Prior Program Terminations

—-Changes on Campus Since the Prior Program Terminations

The proposed program will not require extensive prerequisite
coursework, which will attract students from non-industrial
engineering disciplines. The curriculum will offer breadth across
industrial and systems engineering and depth in data analysis and
modeling, along with courses in engineering economics, human
factors, and engineering or project management.
The proposed program will require 32 credit hours and support
both practitioner and research-focused students with a project
option and thesis option. The program will be offered on-campus
and online through full-time and part-time enroliment to
accommodate working students.
o All students will have three core topics courses (9 credits) and
two core professionalism courses (1 credit each).
o Students will also take courses from three (thesis option) or four
(project option) focused elective areas to ensure breadth.
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Justification for
consideration of
expedited policy

Industrial engineers are cited as in-demand across eight of the nine
industry clusters identified in THEC’s Supply and Demand Report (Food
and agriculture; health and life sciences; rubber, ceramics, and glass;
automotive; electrical equipment and appliances; headquarters, finance
and technology; aerospace and defense; chemicals). Students with data
analysis and modeling skills are often hired to work in the last career
cluster, distribution and logistics, and the proposed program will offer
such training. Additionally, Industrial engineering is cited as an in
demand occupation” in the same source.
o The Bureau of Labor Statistics projects a 13.1 percent national
growth in employment from 2020-2030, which translates to
25,000 average job openings per year, higher than any other
engineering field. BLS data also predicts that industrial
engineering growth will be higher in Tennessee than in other
states, likely due criticality of Industrial Engineering skills to the
state’s three major employment sectors, manufacturing,
logistics, and healthcare.
Despite the need for trained Industrial Engineers, few academic
programs and graduates are available to fulfill the need. For example, in
2019-20, only 80 degrees BS and MS Industrial Engineering degrees were
awarded in Tennessee, despite there being 6,930 jobs in the field.
Anecdotal evidence reported by employers and alumni indicates that
many industrial engineering positions are filled by engineers of other
disciplines without the specialized training offered by an industrial
engineering degree.

Existing programs of
study at the institution

The proposed MS in ISE does not come from an existing minor or
certificate program. However, some courses are currently offered
through other BS and MS programs in the College of Engineering, and
an undergraduate minor in Industrial and Systems Engineering was
approved in Fall 2022. Please provide current enrollment figures for the
undergraduate minor.

Response:

Current enrollment figures are given for the undergraduate minor, and
demand for industrial and systems engineering coursework is discussed.

Community and industry

Letters of support for the proposed program were provided by:
o Ethan Bernhardt, President, ATC
o Jeff A. Bowerman, Global MFG Director Cummins Filtration;
This letter is not properly dated (no year is indicated)

partnerships . . . .
Aashish Galaut, Vice President of Marketing, FedEx
Tessa Powell, Human Resource Manager (South Division), JR
Automation
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o Greg Tompkins, Plant Manager, Tenneco Automotive
o Several of these letters of support directly address the
development of a BS program rather than an MS program.

Please ensure corporate partners are offering the same support

for the proposed MS and attach updated letters.
Response:
All letters have been updated and are now properly dated. All

support the development of an MS program. A letter from Nissan

has been added.

One hundred seventy-one employer representatives who recruited TTU
engineering students from Fall 2021 to Fall 2022 were sent a survey to

determine employer need for academic training in Industrial

Engineering. The survey had 35 responses, with 42 percent (roughly 15

respondents) indicating that their organization hires industrial
engineers and another 42 percent indicating they would definitely or
probably be interested in interviewing students of the proposed
program.

Accreditation

The Engineering Accreditation Commission of ABET (EAC-ABET)
supports accreditation of engineering master’s programs, but few
programs in the US opt to seek it and instead focus on accrediting
baccalaureate programs. TTU does not intend to seek accreditation
for the proposed program.

Administrative structure

The proposed program will be housed in the General and Basic
Engineering Department, one of six departments in the College of
Engineering.

A program director will be hired to lead the proposed MS in
Industrial and Systems Engineering. When will this search begin?
Response:

The program coordinator search will begin in December 2025, given
approval of the proposed program by THEC at the November
meeting.
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* Projected enrollments for part-time and full-time students are as

Enrollmfant and. ) follows and are based on persistence and graduation data in existing
graduation projections MS programs in engineering:
Academic Projected Fall | Projected Projected
Year Enrollment Attrition Graduates
Spring 2025 4 (2FT,2PT) 1 0
2025-2026 9(6 FT,3 PT) 3 o}
2026-2027 13(9FT,4PT) | 3 3
2027-2028 16 (10FT,6PT) | 4 3
2028-2029 19 (12FT,7PT) | 4 5

* These enrollment projections point to a program that is aimed right
at THEC’s minimum productivity threshold (5 graduates a year for
Master’s degrees). The low number of projected annual graduates
may be a challenge going forward. Please provide information to
address concerns in relation to the THEC definition of low-producing
program in the ENAPP.

Response:

Table 10 on page 13 shows updated projections, based on a more
realistic attrition rate for online MS in ISE students. The discussion
specifies that the initial projections are based on the incremental
addition of some new hires to build and deliver the program in
conjunction with existing faculty. The long-term projections are for a
sustainable enrollment that exceeds the THEC definition of a low-
producing program.

* The enrollment projections seem to imply that the only full-time
enrollment option will be for in person attendees. In the curriculum
section of the ENAPP, make sure to describe the fulltime and part-
time pathways through the program.

Response:

Tables 19 and 20 on page 33 show examples for full-time enrollment
of thesis and project options for both on-campus and online
students. Full-time enrollment in either option would permit degree
completion within two academic years. Both full-time and part-time
student enrollment is expected, and the ENAPP addresses potential
pathways and timelines, such as a student serving as a graduate
assistant with reduced credit-hour requirements for full-time status
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or a fully employed professional taking courses online and part-time
as the student’s work schedule permits.

The MS in Engineering Management informed projections for online
enrollments since it is the only data set available. However, the
program began in 2020 and the implementation has been impacted
by the COVID-19 pandemic. The campus believes the part-time
projections are extremely conservative.

Alignment with State
Master Plan and
institutional mission
profile

The proposed program aligns with the State Master Plan for
Higher Education Update in three ways:

o The program will prepare students for employment as
industrial and systems engineers and as operations
research analysts, both of which are in high-demand and
offer high starting salaries.

o The program’s emphasis on data analysis and modeling
addresses the goal to increase offerings in data analytics in
the state.

o The program aligns with the plan’s imperative for
stackable credentials by offering educational advancement
for engineers of various disciplines through specialized
training in industrial and systems engineering, without
requiring significant pre-requisite work.
The proposed program aligns in numerous ways with TTU’s
institutional mission to “create, advance, and apply knowledge
to expand opportunity and economic competitiveness” through
infusion of STEM, “enduring education, impactful research, and
collaborative service.” o The Industrial and Systems
Engineering, MS is a STEM infused program and promotes
efficiency in the workforce through imparting skills in data
analysis, data modeling, system design, and operation.

o Student thesis research and collaboration with faculty
promotes “impactful research” and advances knowledge.

o The MS-ISE project will focus on real-world problem solving
and will be an opportunity for collaborative service and
enhancing economic competitiveness.

o The program will be offered in two modalities to support
enduring education.

Student interest

Surveys were distributed to cooperative education programs
student participants, recent engineering alumni, and current
students. When were these surveys distributed?

Response:
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The timing of each of the surveys is included in the discussion of

the surveys and summarized here.

--Cooperative education students survey — October 2022

--Recent alumni survey — October 2022

—-Current students survey — May 2023

-Employer survey — November 2022

o The cooperative ed student survey garnered 21 responses

and indicated that 40 percent of students learned about
some ISE topics during their co-op work assignment.
Nineteen percent indicated an interest in one or more ISE
topics. No students indicated interest in enrolling in a
master’s degree after graduation.

o alumni survey was distributed to 2,236 COE

alumni and had 105 completions (about average
completion rate for emailed surveys). Respondents were
asked to indicate if they were interested in seeking a
graduate degree and if so, in which field. Thirty-seven
respondents (35 percent) indicated an interest in a
graduate degree and two expressed interest in Industrial
and Systems Engineering.

o The survey of current students received 37 responses (of
2,300+ distributed). Twelve students indicated that it was
likely or extremely likely that they would consider
pursuing a degree in Industrial Systems Engineering in the
future, which 27 indicated that an MS in Industrial Systems
Engineering would “enhance my employment prospects.”

It may be beneficial to include additional information about
enrollment in related concentrations or minors at TTU, or
enrollment trends in comparable programs in other states, to
substantiate student demand.

Response:

Enrollment in minors is discussed, and examples are given of
enrollment trends in comparable programs in other states.
Please make sure to address the lack of knowledge about
industrial engineering as an in-demand career field in the
marketing section of the ENAPP.

Response:

The methods selected for marketing the new degree program
provide opportunities to address the lack of knowledge about
industrial engineering as an in-demand career field.
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Existing programs
offered at public and
private Tennessee
universities

No institutions offer a program covering both industrial and
systems engineering. The proposed program offers instruction in
both, rather than focusing on one.

Industrial Engineering (CIP 14.3501)

o UTK-BS, MS, and PhD in Industrial Engineering (CIP
14.3501). These programs do not have a systems
engineering focus. A detailed curriculum comparison is
provided on pg. 24 on the ELON.

o The University of Tennessee, Martin’s Engineering, BS
(CIP 14.0101) offers Industrial Engineering as a
concentration, but the concentration is not active in
the catalog.

Systems Engineering
o UTK, Master of Science in Industrial Engineering,
Systems Engineering Concentration.
Engineering Management (CIP 15.1501)
o TTU, Engineering Management,
MS

0 Memphis, Engineering Management, MS: Concentrations
in Manufacturing or Transportation

o UTC, Engineering Management, MS: Concentration in
construction management

o UTK, Engineering Management, MS
UTK, Industrial Engineering, MS: Concentration in
Engineering management (Phasing out in Spring 2024).

0 MTSU, Professional Science, MS; Concentration in
Engineering Management.

Industrial and Systems Engineering related programs offered at
private institutions in TN include:

o Vanderbilt, ME: concentrations in Engineering management
and Risk, Reliability, and Resilience engineering.

o Christian Brothers, Engineering Management, MS.

Please provide the number of degrees awarded in each MS program
listed for each of the last three years.

Response:

Table 14 provides enrollments for the MS programs with published
enrollments for each of the past three years.

Articulation and transfer

Transfer credit for the proposed degree will be evaluated in
compliance with existing policies for graduate transfer credit at TTU.

Public comments

No public comments were received.
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APPENDIX D — RESPONSE TO THEC COMMENTS IN ENAPP EVALUATION

The THEC evaluation of the ENAPP follows. Tennessee Tech responses are in red below the
THEC comments in italicized and bold font. )
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Tennessee Higher Education Commission ﬂ T H E c

Expedited New Academic Program Proposal
July 11, 2025

In keeping with THEC Policy A1.6 Expedited Academic Programs: Approval Process, the ENAPP is
submitted in entirety to THEC at the time the campus seeks to request an external review and
complements the Expedited Letter of Notification (ELON) by addressing the additional criteria
explained further in the ENAPP checklist.

Institution: Tennessee Technological University ENAPP Submission Date: June 10, 2025

Academic Program, Degree Designation: Industrial and Systems Engineering, Master of Science
(MSISE)

Please confirm if the degree designation is MS or MSISE. On the cover form, it is listed as MS, but
in all other places it is MSISE.

Response: The degree designation is MS in ISE. The designation has been changed in the document to
align with other MS programs in the College of Engineering at Tennessee Tech.

Proposed CIP Code: 14.3501 (Industrial Engineering)

Proposed SOC Code(s):

11-3051 (Industrial Engineering); 11-3051 (Industrial Production Managers); 11-9041 (Architectural
and Engineering Managers); 17-2112 (Industrial Engineers); 25-1032 (Engineering Teachers,
Postsecondary)

Please confirm whether the 25-1032 (Engineering Teachers, Postsecondary) SOC Code should

remain, or if the program primarily prepares students for the industrial engineering, production
management, and engineering management roles in the other codes.

Response: The 25-1032 (Engineering Teachers, Postsecondary) SOC Code should remain.
Although the MS in ISE program primarily prepares students for the industrial engineering, production
management, and engineering management roles in the other codes, MS in ISE graduates could also
be prepared to teach some courses in undergraduate BS in ISE or other engineering BS programs.

Proposed Implementation Date: August 1, 2026
Please confirm the implementation date. The proposal only states Fall 2026.

Response: The proposed implementation date is August 1, 2026.

Time Period Posted on Website for Public Comment: September 20 — September 30, 2023

Note: Comments in italics within this document should be addressed in the Revised ENAPP.

Criteria Comments

= A letter of support from President Phil Oldham dated September 13,
2023 and addressed to THEC Interim Executive Director Bob Smith
is included in the ELON.

Letter of support from
President/Chancellor

Tennessee Tech MS in ISE ENAPP Page 94

145



September 25, 2025 Academic & Student Affairs Committee Agenda and Materials - ENAPP for the MS in Industrial & Systems Engineering

Implementation
timeline

The timeline for the proposed program includes the following dates:

o External site visit: July 2025

Submission of external reviewer report: August 2025
Institutional response to external review: August 2025
Proposed timeline for accreditation: Not Applicable
Proposed institutional governing board consideration date:
September 25, 2025

Proposed THEC consideration date: November 13, 2025

o Proposed date when students will enroll: Fall 2026

O O O O

Background narrative

TTU is proposing a Master of Science (MSISE) in Industrial and
Systems Engineering to address a demonstrable and growing
demand for industrial and systems engineers in the state. This
MSISE program allows a faster, less expensive (in terms of startup
costs) response to workforce needs, as students can complete the
program in 18 months, versus four years for a Bachelor of Science.
Approval of the proposed program would provide several other
benefits at TTU, including coursework that would support other MS
programs in the College of Engineering, assistance with faculty
research activities, and opportunity for research collaboration with
the Engineering Management, MS (MSEM). Please explain why a
master's degree is the preferred approach to address workforce
needs rather than reestablishing a bachelor's program.

Response: The MS degree in ISE can be targeted to BS engineering
graduates in other disciplines who may be working as industrial
engineers without the knowledge they would get from a BS in ISE
degree. BS engineering students in other disciplines often develop an
interest in ISE through co-operative education experience; however,
having earned extensive credits in another major prior to the co-op
experience, it is not attractive to change majors as an undergraduate.
The MS in ISE will enable BS engineering and technical graduates to
earn an advanced degree with less time than for a second BS degree.
Students in the program will gain a broad knowledge of ISE as well as
depth in data analysis and modeling. The depth in data analysis and
modeling addresses industry needs in Tennessee and will be at a level
beyond that typically attained in a BS program because the MS in ISE
program can build on undergraduate coursework required in BS
engineering and related technical programs.

TTU previously offered BSIE and MSIE degrees in Industrial
Engineering, but both programs were terminated in 2012 and 2010,
respectively. Since the time of the termination of these programs,
Industrial Engineering has become one of the fastest growing
engineering disciplines in the US.

The MSIE in Industrial Engineering was terminated in 2010 after
being placed on inactive status in 2003 due to low enroliment.
During this period, two vacant Industrial Engineering faculty
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positions were moved to other higher-priority programs. Both the
BSIE and MSIE programs were ultimately terminated in 2010 to
satisfy budget reduction requirements in the College of Engineering,
with the rationale being to cut a single engineering discipline rather
than harm all engineering disciplines with significant cuts. The sixty-
plus students enrolled in the BSIE in 2010 either transferred to
other universities or continued to graduation, with the last class
graduating in Fall 2012. Since the termination, the current
administration has encouraged program growth to enhance the
University's technological mission and economic development. The
new Ashraf Islam Engineering Building had its grand opening in
October 2024, and a second new engineering building (Advanced
Construction and Manufacturing Engineering building) is in the
planning stages.

= The proposed program will not require extensive prerequisite
coursework, which will attract students from non-industrial
engineering disciplines. The curriculum will offer breadth across
industrial and systems engineering and depth in data analysis and
modeling, along with courses in engineering economics, human
factors, and engineering or project management.

= The program is specifically designed to attract graduates from other
engineering disciplines who would be interested in an advanced
degree in industrial and systems engineering but would not be
interested in seeking a graduate degree in their undergraduate
discipline, supporting the concept of stackable credentials identified
in the TN State Master Plan Update of 2020.

= The proposed program will require 32 credit hours and support
both practitioner and research-focused students with a project
option and thesis option. The program will be offered on-campus
and online through full-time and part-time enroliment to
accommodate working students.

Please note that the program as proposed in the ENAPP requires
31 credit hours, not 32 as stated above.

= All students will have three core topics courses (9 credits) and two
core professionalism courses (1 credit each).

Please note that the program as proposed in the ENAPP requires only
one core professionalism course for 1 credit, not two core
professionalism courses as stated above. The reduction of one credit-
hour was made to align with recent changes implemented by other
programs in the College of Engineering at Tennessee Tech.

» Students will also take courses from three (thesis option) or four
(project option) focused elective areas to ensure breadth.
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Industrial engineering has been identified as an "in-demand
occupation" in Tennessee, with employers telling TTU
administrators that they need industrial engineers and are forced to
hire other majors because they no longer offer this academic
program.

The program's emphasis on analytical methods and systems
engineering will serve the needs of Tennessee employers for both
industrial engineers and operations research analysts, both
identified as "in-demand" occupations in Tennessee.

Justification for
consideration of
expedited policy

Industrial engineers are cited as in-demand across eight of the nine
industry clusters identified in THEC’s 2021Supply and Demand
Report (Food and agriculture; health and life sciences; rubber,
ceramics, and glass; automotive; electrical equipment and
appliances; headquarters, finance and technology; aerospace and
defense; chemicals). Students with data analysis and modeling skills
are often hired to work in the last career cluster, distribution and
logistics, and the proposed program will offer such training.
Additionally, Industrial engineering is cited as an “in demand
occupation” in the same source.

Please note that the database associated with the current
Academic Supply for Occupational Demand report shows industrial
engineers as in-demand for all nine industry clusters. The ENAPP
has been updated to reflect this change.

The Bureau of Labor Statistics in 2022 projects a 13.1 percent
national growth in employment from 2020-2030, which translates to
25,000 average job openings per year, higher than any other
engineering field. BLS data also predicts that industrial engineering
growth will be higher in Tennessee than in other states, likely due
criticality of Industrial Engineering skills to the state’s three major
employment sectors, manufacturing, logistics, and healthcare.
Despite the need for trained Industrial Engineers, few academic
programs and graduates are available to fulfill the need. For
example, in 2019-20, only 80 degrees BS and MS Industrial
Engineering degrees were awarded in Tennessee, despite there
being 6,930 jobs in the field. Anecdotal evidence reported by
employers and alumni indicates that many industrial engineering
positions are filled by engineers of other disciplines without the
specialized training offered by an industrial engineering degree.

Please provide more recent demand data to supplement the 2019-
2022 figures. Given the time that has elapsed since the initial data
collection, updated projections would help ensure the market
analysis reflects current industry conditions and employment
trends.
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Response: Tables 5 through 7 have been updated with current data
from the Bureau of Labor Statistics on employment projections and
current employment in Tennessee. Table 7 and related discussions
have been updated with the current data from the 2025 Academic
Supply for Occupational Demand publication.

Existing programs of
study at the institution

The proposed MSISE does not come from an existing minor or
certificate program. However, some courses are currently offered
through other BS and MS programs in the College of Engineering,
and an undergraduate minor in Industrial and Systems Engineering
(ISE) was approved in Fall 2022.

For the ISE Minor, financial aid restrictions have prevented students
from taking courses outside their major, resulting in minimal
enrollment in the ISE minor and other minors.

Only one student is currently enrolled in the ISE minor, but
enroliment is expected to increase starting Fall 2025 due to newly
created scholarships for ISE minor students.

If possible, please provide Fall 2025 enrollment figures in the ISE
minor to demonstrate increased student interest.

Response: Official Fall 2025 enrollment figures will not be available
until after the fall census date, i.e., September 4, 2025. However, a
student can add a minor at any time, including after the census date.

Students take some ISE minor courses, but do not declare the
minor, when these courses fulfill requirements for their degree

programs, creating a potential student base for the MSISE program.

Graduate students from other engineering disciplines and
computer science frequently enroll in existing courses that would
be part of the proposed MSISE degree.

Table 8 contains three years of enroliment data for both
undergraduate ISE minor courses and existing graduate courses
planned for the MSISE program.

Graduate ISE programs at other institutions have experienced
growth in recent years, with the University of Alabama in Huntsville
seeing an 82.4% increase from Fall 2021 to Fall 2024 and Virginia
Tech growing 38.1% from Fall 2020 to Fall 2024, demonstrating
increasing student demand for these programs.

Community and
industry partnerships

Letters of support for the proposed program dated in 2025 were
provided by:
o Ethan Bernhardt, President, ATC
o Jeff A. Bowerman, Global MFG Director Cummins Filtration;
o Aashish Galaut, Vice President of Marketing, FedExTessa
Powell, Human Resource Manager (South Division), JR
Automation
o Gerald Hale, Senior Manager, Nissan Smyrna
Jason Phillips, Plant Manager, Tenneco Automotive
One hundred seventy-one employer representatives who recruited
TTU engineering students from Fall 2021 to Fall 2022 were sent a
survey to determine employer need for academic training in
Industrial Engineering. The survey had 35 responses, with 42
percent (roughly 15 respondents) indicating that their organization
hires industrial engineers and another 42 percent (n=15) indicating
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they would definitely or probably be interested in interviewing
students of the proposed program.

Accreditation

The Engineering Accreditation Commission of ABET (EAC-ABET)
supports accreditation of engineering master's programs, but few
programs in the US opt to seek it and instead focus on accrediting

baccalaureate programs. TTU does not intend to seek accreditation
for the proposed program.

Administrative
Structure

The proposed program will be housed in the General and Basic
Engineering Department, one of six departments in the College of
Engineering.

Please note that the Department’s name was changed after the
ELON to the General and Industrial Engineering Department.

A program coordinator will be hired to lead the proposed MSISE in
Industrial and Systems Engineering. The search for this coordinator
will begin after THEC approval of the new MSISE program,
anticipated in November 2025.

Enroliment and
graduation projections

Projected enrollments for part-time and full-time students are as
follows and are based on persistence and graduation data in
existing MS programs in engineering:

Academic Projected Fall Projected Projected
Year Enroliment Attrition Graduates
2026-27 9 (6 On-Campus, 2 0
3 Online)
2027-28 17 (12 On-Campus, 2 2
5 Online)
2028-29 25 (17 On-Campus, 3 6
8 Online)
2029-30 28 (18 On-Campus, 3 8
10 Online)
2030-31 31 (20 On-Campus, 3 10
11 Online)

The MSEM informed projections for online enrollments since it is
the only data set available. However, the program began in 2020
and the implementation has been impacted by the COVID-19
pandemic.

The faculty members plan to develop certificate programs using
selected MSISE courses, which should encourage additional
enrollment.

Both full-time and part-time student enroliment is expected, and
the ENAPP addresses potential part-time student pathways and
timelines, such as a student serving as a graduate assistant with
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reduced credit-hour requirements for full-time status or a fully
employed professional taking courses online and part-time as the
student’s work schedule permits.

The ELON mentions part-time enrollment, please provide these
figures in the enrollment and graduation table.

Response: Based on historical experience with the MSEM, all online
students are assumed to be part-time, and these students are already
included in the enrollment and graduation table (Table 10). Appendix B
shows the number of online students specifically.

On-campus graduate research assistants (GRAs) are usually enrolled in
less than nine credits per fall or spring semester but are considered full-
time if enrolled for six credits each term during the academic year. Table
10 includes one GRA enrolled in the first year and two enrolled in each
year following the first year.

Most on-campus students are full-time but will often be part-time during
their final semester because they need to complete only the remaining
course credits required for graduation.

Appendix B includes the underlying data and analysis that resulted

in the enroliment, attrition, and projected graduate figures in the
table above.

Alignment with State
Master Plan and
institutional mission
profile

The proposed program aligns with the State Master Plan for
Higher Education Update in three ways:

o The program will prepare students for employment as
industrial and systems engineers and as operations
research analysts, both of which are in high-demand and
offer high starting salaries.

o The program’s emphasis on data analysis and modeling
aligns with the state's goal to increase data analytics
offerings.

o The program aligns with the plan’s imperative for
stackable credentials by offering educational
advancement for engineers of various disciplines through
specialized training in industrial and systems engineering,
without requiring significant pre-requisite work.

The proposed program aligns in numerous ways with TTU’s
institutional mission to “create, advance, and apply knowledge to
expand opportunity and economic competitiveness” through
infusion of STEM, “enduring education, impactful research, and
collaborative service.”

o The Industrial and Systems Engineering, MSISE is a STEM
infused program and promotes efficiency in the workforce
through imparting skills in data analysis, data modeling,
system design, and operation.

o Student thesis research and collaboration with faculty
promotes “impactful research” and advances knowledge.

Tennessee Tech MS in ISE ENAPP

Page 100

151



September 25, 2025 Academic & Student Affairs Committee Agenda and Materials - ENAPP for the MS in Industrial & Systems Engineering

o The MSISE project will focus on real-world problem solving
and will be an opportunity for collaborative service and
enhancing economic competitiveness.

o The program will be offered in two modalities to support
enduring education.

Student interest

Surveys were distributed to cooperative education programs
student participants, recent engineering alumni, and current
students.

o In October 2022, the cooperative ed student survey
garnered 21 responses and indicated that 40 percent of
students learned about some ISE topics during their co-
op work assignment. Nineteen percent indicated an
interest in one or more ISE topics. No students indicated
interest in enrolling in a master’s degree after
graduation.

o In October 2022, the recent alumni survey was
distributed to 2,236 COE alumni and had 105
completions (about average completion rate for emailed
surveys). Respondents were asked to indicate if they
were interested in seeking a graduate degree and if so,
in which field. Thirty-seven respondents (35 percent)
indicated an interest in a graduate degree and two
expressed interest in Industrial and Systems
Engineering.

o InMay 2023, the survey of current students received 37
responses (of 2,300+ distributed). Twelve students
indicated that it was likely or extremely likely that they
would consider pursuing a degree in Industrial Systems
Engineering in the future, which 27 indicated that an MS
in Industrial Systems Engineering would “enhance my
employment prospects.”

Given the time gap since the last survey, could you provide
additional recent demand data to support this program?

Response: Three of the four surveys have been updated, with
responses reported in the revised ENAPP. The results of the three
surveys are as supportive as the previous results.

Given the previous enrollment challenges in this field, what
enrollment strategies and student recruitment initiatives does
TTU plan to implement to ensure the success of this new
program?

Response: The proposed MS in ISE program differs substantially
from the MS in |E program that was previously terminated. The
ENAPP provides a new summary of the programs’ differences on
page 23 including campus environment, prerequisite requirements,
target market, faculty, and program courses.
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In addition, College of Engineering marketing personnel will assist with a
plan for marketing to the target market. Marketing will address current
students on campus, alumni of Tennessee Tech, and engineering
employers.

o To promote awareness of ISE on campus, the GIE Department will
celebrate the first annual ISE Day on-campus on September 15,
2025. ISE Day is a new national initiative sponsored by the Institute|
for Industrial and Systems Engineers and aimed at improving the
public’s understanding of ISE contributions to society. An alumni
panel will be invited to help with this celebration event.

o Monthly events such as information sessions or guest speakers
are planned to increase awareness on campus of Industrial and
Systems Engineering.

o The Office of Alumni Affairs will be asked to assist in promoting
awareness of the new degree program to Tennessee Tech alumni.

o College of Engineering industrial liaisons will be asked to help the
GIE department chair and the ISE program coordinator in
establishing relationships with Tennessee employers interested in
MS in ISE graduates.

Existing programs
offered at public and
private Tennessee
universities

No institutions offer a program covering both industrial and
systems engineering. The proposed program offers instruction in
both, rather than focusing on one.

Industrial Engineering (CIP 14.3501)

o UTK-BS, MS, and PhD in Industrial Engineering (CIP
14.3501). These programs do not have a systems
engineering focus. A detailed curriculum comparison is
provided on pg. 24 on the ELON.

Systems Engineering

o UTK, Master of Science in Industrial Engineering, Systems

Engineering Concentration.
Engineering Management (CIP 15.1501)

o TTU, Engineering Management, MS

o Memphis, Engineering Management, MS: Concentrations in
Manufacturing or Transportation

o UTC, Engineering Management, MS: Concentration in
construction management

o UTK, Engineering Management, MS
UTK, Industrial Engineering, MS: Concentration in
Engineering management (Phasing out in Spring 2024).
MTSU, Professional Science, MS; Concentration in
Engineering Management.

Industrial and Systems Engineering related programs offered at
private institutions in TN include:

o Vanderbilt, ME: concentrations in Engineering management
and Risk, Reliability, and Resilience engineering.
Christian Brothers, Engineering Management, MS.

The number of degrees awarded in each public institution’s MS
programs is listed on Table 14 on pg. 26 of the ENAPP.
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Articulation and
transfer

= Transfer credit for the proposed degree will be evaluated in

compliance with existing policies for graduate transfer credit at TTU.

Public comments

= No public comments were received.

Specific Items Required for the Expedited New Academic Program Proposal

Catalog description

Section Il: Curriculum

= The Catalog description is provided on pg. 26 of the ENAPP.
» Students can choose either a thesis or a non-thesis (project) option:

o

Thesis option: This option requires 31 credit hours, which
includes 22-25 credit hours of coursework and 6-9 credit
hours of thesis research.

Non-thesis (project) option: This option requires 31 credit
hours, which includes 28 credit hours of coursework and a
3-credit professional project.

= Please confirm that all students in this program will complete 31
credit hours, even with variable credits within categories.

Response: Yes, all students will complete a minimum of 31 credit hours.

Some students in the thesis option may register for more than the
minimum credit hours for thesis research.

Program learning
outcomes

= There are three program learning outcomes, which state that
graduates of the MSISE program will:

o

Apply advanced expertise, leadership, and scholarship in
industrial and systems engineering to create value for their
employers in Tennessee and beyond.

Demonstrate a commitment to professional development
and continued learning through participation in further
graduate studies, continuing education, training programs,
or self-study.

Use industrial and systems engineering methods to serve
the profession, community, or society.

Student learning
outcomes

= There are also three student learning outcomes, which state that
students in the MSISE program will:

@)

Demonstrate subject knowledge, technical competence, and
professional skills associated with the human factors,
economic, analytical modeling, and systems aspects of
industrial and systems engineering.

Conduct research or apply advanced analytical methods in
the development of solutions to industrial and systems
engineering problems.

Give professional presentations or write scholarly
documents worthy of publication in conference proceedings

= and/or peer-reviewed journals.
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Academic program
requirements

The MSISE degree requires 31 credit hours and offers both a thesis
and a non-thesis (project) option.
o Table 16 on pg. 31 provides information on the planned
courses for the thesis option.
o Table 17 on pg. 32 provides information on the planned
courses for the non-thesis (project) option.
The thesis option is designed for those students who want a
research experience and for those who might want to pursue a
doctoral degree after graduation.
The non-thesis (project) option is designed for students who are
interested in applying industrial and systems engineering methods
as a practitioner in industry or other organizations after graduation
or in their current job.

Existing and new
courses

Five new (3 credit hour) courses are required for the MSISE
degree.These include:

o ISE 6500 Human Factors in Systems Design

o ISE 5710 Economic Evaluation of Engineering Projects

o ISE 6800 Systems Engineering and Life-Cycle Economics

o ISE 5410 Systems Simulation

o ISE 6460 Optimization Methods
Four (3 credit hour) courses are existing courses in other disciplines
in the College of Engineering. However, they still need to be

approved through the appropriate institutional channels as “new”

courses because they will have additional implementations to be in
the MSISE program. These include:
o ISE 5500 Reliability and Quality Engineering
o ISE 6920 ISE Professionalism
o ISE 6950 Professional Project
o SE 6970 Special Topics in ISE
All other courses are currently being offered and taken by students
in existing degree programs. These courses will not require
modifications to be included in the MSISE program. They are all 3
credit hours, except for the ones that have credit hours listed
below. These include:
EMGT 6100 Engineering Management
EMGT 6210 Project Management | (1 credit hour)
EMGT 6300 Decision Analysis
ENGR 6200 Statistical Inference for Engineers
ISE 6990 Research and Thesis (1 to 9 credit hours)
MATH 6070 Applied Linear Statistical Methods |
MATH 6080 Applied Linear Statistical Methods Il
MATH 6170 Experimental Design |
MATH 6180 Experimental Design I
o ME 5450 Design for Manufacturability

O O O O O O O O O

Course Catalog descriptions for all courses are listed on pgs. 34-37
in the ENAPP and Course Syllabi are in Appendix D.
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Program of study

A program of study is provided for full-time on-campus and online
students for the thesis option in Table 19 on pg. 38 of the ENAPP.
A program of study is for full-time on-campus and online students
for the non-thesis (project) option in Table 20 on pg. 38 of the
ENAPP.

The proposed program is designed to be completed in two
academic years, though part-time students will take longer to
complete the program.

Do you plan to offer separate on-ground and online courses for

each course to accommodate these two different student
populations?

Response: No, each of the courses will have the same content with
recorded class sessions for online students. Online students will be able
to participate synchronously if their schedules permit or asynchronously if
their schedules do not. Each class time slot will be organized with two
sections, one for on-campus students and one for online students, so that
the needs of both categories of students can be addressed and so that
tuition and enrollment fees can be calculated accurately.

Academic standards

Students must meet the requirements of the College of Graduate
Studies (CGS), the College of Engineering (COE), and the GIE
Department.
The CGS requirements are open to anyone holding a bachelor’s or
master’s degree from an accredited college or university. A foreign
degree must be equivalent to a U.S. bachelor's degree and must be
accredited by its regional or national accreditation agency or Ministry
of Higher Education. Each student needs to apply through CGS’
website.
The COE requirements are determined by each department. For the
GIE department, the MSISE program requirements will be closely
aligned with the MSEM program, and include the following:
o Anyone holding a bachelor’s or master’s degree in
engineering, computer science, or a closely
related discipline.
o GPA of 3.0 on a 4.0 scale

A student with a bachelor’'s degree must have mathematics

at least through differential and integral calculus and

including an upper division (junior or senior level) course in

probability and statistics.

Two letters of references

o Resume and statement of purpose
The retention standards are included on pgs. 42-43 of the ENAPP.

They include required progress in the program, continuous
enroliment, and a time limit of completing the degree in six years.

The graduation requirements are also included on pgs. 43-44 of the
ENAPP. They include students completing at least nine credit hours
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at the 5000 level, maintaining a ‘C’ or better in all graduate courses
taken, maintaining a GPA of 3.0, and the completion of either a
thesis or a professional project.

Marketing and
recruitment

The plan for marketing and recruitment will be multipronged and
include:

o Developing brochures and a website

o Sending emails and materials within the COE

o Attending student-based professional society meetings,
conferences, career development events, and job
recruitment fairs,

o Developing a network of connections with regional
universities that have undergraduate engineering programs,
but not graduate programs

o Identifying undergraduate students who are the best “fit” for
this program to establish pipelines

o Using social media for advertising purposes.

The brochures, website, and recruiting events listed above will
address the lack of knowledge about industrial engineering as an in-
demand career field. For example, co-op students who have
industrial engineering experience, regardless of their undergraduate
major, can be recruited.

Student support
services

Advisement of students will begin with their entrance into the MSISE
program. The MSISE Coordinator will contact the student via email,
telephone, or both for an introductory advising session.

The CGS requires students in master’s programs to form an
advisory committee having a minimum of three faculty members by
the time 15 semester hours are earned. The MSISE Coordinator
serves as the academic advisor for each student until the student’s
advisory committee is formed.

During the initial call, the MSISE Coordinator will determine whether
the student has a particular area of interest or has already reached
out to a faculty member to serve as chair of the student’s advisory
committee. If so, the student will be assigned for future advising to
the appropriate faculty member, after consultation with that faculty
member. The faculty advisor will chair the student’s advisory
committee and help the student select the additional committee
members.

After the advisory committee is formed, the chair serves as the
primary academic advisor, with input from the committee. The
advisory committee chair and other members help with issues
related to coursework and the thesis or project, as applicable for
the student’s degree program.

TTU’s various academic and professional development support
services are listed on pgs. 45-46 of the ENAPP.
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Section IV: Instructional and Administrative Resources

» The GIE department currently has four full-time tenure-track and
tenured faculty positions and one lecturer. Additionally, the
department regularly supplements online teaching with at least one
adjunct faculty hire. All four full-time faculty hold the rank of
associate professor, and three of four faculty members have
graduate faculty status

= There are also two faculty members at the full professor rank from
the mathematics department who will teach the technical math
electives specified in the MSISE program.

» The current faculty roster is included in Table 21 on pg. 48 of the
ENAPP.

Current faculty

= Two new faculty positions are planned for the MSISE program. A full
or associate professor will be recruited to serve as the MSISE
coordinator, with an anticipated salary of $150,000 and an effective
start date of summer 2026. The other faculty member will be hired
at the assistant professor level, with an anticipated salary of
$105,000 and an effective start date of fall 2026. These hires will
also bring expertise in human factors engineering and data
analytics.

= The anticipated faculty with salary information is included in Table
22 on pg. 49 of the ENAPP.

* Please include a narrative regarding what is included in the
planning year for the faculty and instructional staff costs.

Anticipated Faculty

Response: A new section has been included at the end of the

narrative to explain the Financial Projection Form entries. The

new section includes an explanation of the planning-year costs

for the faculty and instructional staff.

* Please include benefits and cost of living increases per year in the
narrative to align with the financial projection form.

Response: Information on benefits and cost of living increases
is provided in the new section of the narrative explaining the
Financial Projection Form.

= No new position is anticipated for non-instructional staff.

* The GIE Department has a full-time administrative associate who will
assist the MSISE Coordinator and students as needed.

= For laboratory and classroom support, the COE has a centralized

Non-Instructional Staff technical staff pool to assist with equipment setup and maintenance
in laboratories, along with three information technology support
staff to provide support for computer hardware and software issues.

= The current staffing is sufficient for assisting faculty and students in
the new MSISE program.
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Section V: Institutional Capacity to Deliver Proposed Program

= As stated earlier, the MSISE program will not seek accreditation by
Accreditation the EAC of ABET. Thus, expenses are not required for either initial or
ongoing accreditation.

= An external consultant will be needed for the one-time initial
external review. A stipend of $3,000 is budgeted for this review.
External consultants will be needed at a similar stipend every five
years for program reviews, beginning in the fifth year of the
program.

= An Advisory Board will be formed with employers and alumni who
can provide input on the MSISE program. The Board will meet twice
a year, with one of the meetings in person on campus. Expenses
will be incurred for these on-campus meetings, and $500 is
included annually in the budget.

= Laboratories will be needed for the Human Factors and Simulation
courses and research. Both equipment and software will be
needed.

= Equipment expenditures of $20,000 during the planning year and

Equipment $10,000 for each of the following two years are budgeted to enable
the new faculty hires to develop the laboratories with the human
factors and other equipment they need for teaching and research.
In addition, recurring expenses of $2,000 per year are budgeted for
repairs and replacements.

= Computing equipment for faculty and labs, simulation software, and
software for human factors will be needed. In addition, some
existing equipment will need to be replaced as it reaches the end of
its useful life.

= During the first year, the human factors lab will need computers and

Information software at an expense of $10,000.

Technology = The simulation lab will also need software at a cost of $10,000.

= Additionally, during the first year, computers and software will be
needed for two faculty hires at an expense of $3,500 per faculty
member. These computers will be replaced after five years.

= Arecurring information technology expense of $5,000 is budgeted
annually for software licenses and equipment replacements.

= The existing library resources are sufficient to support the MSISE
Library Resources program. These resources are listed on pgs. 52-54 of the ENAPP.

Consultants

= Initial costs will be for brochures and business cards, and an
expense of $2,000 is budgeted.

= Vendor registration fees will be incurred annually for recruiting
events, and $1,000 is budgeted.

Marketing
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Facilities

The GIE department has several lab spaces, but some renovation
and re-equipping are needed. Lab furniture (benchtops, etc.) and
lab equipment for conducting human factors research are needed.
A one-time expenditure of $10,000 is included for renovation of lab
spaces during the planning year.

Office spaces will need some updating for two new faculty
members. An expense of $4,000 is budgeted during the planning
year for office renovations for the two faculty hires. The total one-
time expenditure for facilities is $14,000.

Travel

Recruitment and conferences are the main sources of recurring
travel expenses for the program. A total of $1,000 annually is
designated for recruitment travel, $5,000 annually is allocated for
faculty travel to research conferences, and $2,500 annually is
budgeted for student travel.

Recruitment travel during the planning phase is also budgeted at
$1,000.

Other resources

An amount of $5,000 per year is estimated for operational
expenditures such as paper, copies, postage, telephones, and
similar support.
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APPENDIX E — COURSE DESCRIPTIONS FOR NEW COURSES

Course descriptions are included for the nine new courses, plus the ISE 6990 Research and
Thesis course, which is currently inactive. )

ISE 5410 Systems Simulation

ISE 5500 and ENGR 5500 Reliability and Quality Engineering
ISE 5710 Economic Evaluation of Engineering Projects

ISE 6460 Optimization Methods

ISE 6500 Human Factors in Systems Design

ISE 6800 Systems Engineering for Life-Cycle Economics

ISE 6920 ISE Professionalism

ISE 6950 Professional Project

ISE 6970 Special Topics in ISE

ISE 6990 Research and Thesis
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Tennessee Tech University
General and Industrial Engineering Department
ISE 5410 Systems Simulation

3 Credit Hours, Fall 202x

Instructor Information
Name:

Office:
Telephone Number: 931-

Email: xxxxx@tntech.edu

Office Hours:

Course Information
Prerequisites

Graduate standing. Completion of undergraduate, calculus-based statistics and probability course
and undergraduate course in computer programming or consent of instructor.

Texts and References

Required
W. David Kelton, Jeffrey S. Smith, David T. Sturrock. 2021. Simio and Simulation: Modeling,
Analysis, Applications, 6th edition.Z

Reference Text

Course Welcome and Description

ISE 5410 addresses the computer modeling of systems subject to uncertainty using discrete-event
simulation. Addressed are the development of system models, selection of statistical
distributions, routing decision rules, and the design and analysis of simulation experiments.

27 Available free, online https://textbook.simio.com/books/SASMAAG6.php
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Course Objectives/Student Learning Outcomes

Develop simulation models of systems subject to risk
Design simulation experiments

Analyze, interpret and communicate simulation results
Understand the management of simulation projects

Major Teaching Methods

On campus lecture, with online learning management system support.

Special Instructional Platform/Materials

iLearn Learning Management System
Simio software for students (campus-based and student download)
Microsoft Excel software.

Topics to be Covered

Discrete-event systems characteristics
Spreadsheet simulation

Selecting probability distributions

Measures of risk and error

Experiment design

Assessing sensitivity and model risk
Random-number and random-variate generation
Simulation optimization

Use of simulation in industry, case studies

Grading and Evaluation Procedures

30 % Assignments

40% Projects

30 % Exams.
Exam 1: 10%
Exam 2: 10%
Exam 3: 10%

Grading Scale

Letter Grade | Grade Range
A 90-100

B 80-89.9

C 70-79.9

D 60-69.9

F Below 60
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Course Policies

Academic Integrity .
Maintaining high standards of academic integrity in every class is critical to the reputation of 53
Tennessee Tech, its students, faculty, alumni, and the employers of Tennessee Tech graduates.

Academic integrity is at the foundation of the educational process and key to student success.

Students with academic integrity are committed to honesty, ethical behavior, and avoiding

academic integrity violations. All students must read and understand Policy 216: Student

Academic Integrity. Please see the Academic Integrity website

(https://www.tntech.edu/provost/academicintegrity/) for more information.

Al Policy Statement

In this course, Generative Al resources are permitted only on assignments cleared marked with
permission. Part of the course focuses on research tools and Generative Al is discussed. Students
are expected to do all coursework themselves, as an individual or collectively, as designated by
the instructor per assignment. Unapproved use of a Generative Al Tool to complete coursework
constitutes academic misconduct for this course.

Disability Accommodation

Students with a disability requiring academic adjustments and accommodations must contact the
Accessible Education Center (AEC). An accommodation request (AR) should be completed as
soon as possible, preferably by the end of the first week of the course. The AEC is located in the
Roaden University Center, Room 112; phone 372-6119. For more information see Tennessee
Tech Policy 340 (Services for Students with Disabilities) at www.tntech.edu/policies.
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Tennessee Tech University
General and Industrial Engineering Department

ENGR 5500 and ISE 5500 Reliability and Quality
Engineering
3 Credit Hours, Fall 202x
Instructor Information

Name:
Office:
Telephone Number: 931-

Email: xxxxx@tntech.edu

Office Hours:

Course Information
Prerequisites

Prerequisite: MATH 3470 or ENGR (CEE) 3720 or equivalent or consent of instructor.

Texts and References

Required
Zio, Enrico, and Yan-Fu Li. System Reliability Assessment and Optimization: Methods
and Applications. Hoboken, New Jersey: John Wiley & Sons, Incorporated, 2022.2

28 Available at TTU Bookstore. Publisher and other locations also sell textbook.
https://www.amazon.com/Strategic-Cost-Fundamentals-Technologists-
Engineering/dp/3031793935/ref=monarch_sidesheet
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Course Description

This course covers basic engineering and statistics principles as well as advanced tools focusing
on design of experiments, statistical process control, and reliability engineering. Theoretical and
practical methods to improve the capability of systems to perform their designated

functionalities, to predict the probability of their functioning without failures in certain

environments for desired periods, to assess their maintainability, availability and safety based on

sampled data, and to make decisions on corrective action and mitigation. Students enrolled in the

5000-level course will be required to complete additional work as stated in the syllabus.

Course Objectives/Student Learning Outcomes

Develop understanding of failure rate models

Apply failure rate models to analysis of system reliability.

e Gain knowledge of standard maintenance and availability modeling methods.
e Recognize how to plan for reliability testing and data analysis.

Major Teaching Methods

On campus lecture, with online learning management system support.

Special Instructional Platform/Materials
iLearn Learning Management System

Microsoft Excel software.

Topics to be Covered

e Review of probability, random variables, and distributions
o Failure rate, Conditional failure, failure modes

e Time-dependent failure models

e Reliability System Modeling

e State-dependent Modeling

e Maintainability

e Availability

e Reliability Testing

Grading and Evaluation Procedures

40 % Assignments

60 % Exams.
Exam 1: 20%
Exam 2: 20%
Exam 3: 20%
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Grading Scale
Letter Grade | Grade Range
A 90-100
B 80-89.9
C 70-79.9
D 60-69.9
F Below 60

Course Policies
Academic Integrity

Maintaining high standards of academic integrity in every class is critical to the reputation of
Tennessee Tech, its students, faculty, alumni, and the employers of Tennessee Tech graduates.
Academic integrity is at the foundation of the educational process and key to student success.
Students with academic integrity are committed to honesty, ethical behavior, and avoiding
academic integrity violations. All students must read and understand Policy 216: Student

Academic Integrity. Please see the Academic Integrity website
(https://www.tntech.edu/provost/academicintegrity/) for more information.

Al Policy Statement
In this course, Generative Al resources are permitted only on assignments cleared marked with
permission. Part of the course focuses on research tools and Generative Al is discussed. Students
are expected to do all coursework themselves, as an individual or collectively, as designated by
the instructor per assignment. Unapproved use of a Generative Al Tool to complete coursework
constitutes academic misconduct for this course.

Disability Accommodation

Students with a disability requiring academic adjustments and accommodations must contact the
Accessible Education Center (AEC). An accommodation request (AR) should be completed as
soon as possible, preferably by the end of the first week of the course. The AEC is located in the
Roaden University Center, Room 112; phone 372-6119. For more information see Tennessee

Tech Policy 340 (Services for Students with Disabilities) at www.tntech.edu/policies.
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Tennessee Tech University
General and Industrial Engineering Department

ISE 5710 Economic Evaluation of Engineering Projects
3 Credit Hours, Fall 202x
Instructor Information

Name:
Office:
Telephone Number: 931-

Email: xxxxx@tntech.edu

Office Hours:

Course Information
Prerequisites

Graduate standing. Completion of undergraduate, calculus-based probability and statistics course
or consent of instructor.

Texts and References

Required
Creese, Robert. Strategic Cost Fundamentals: For Designers, Engineers, Technologists,
Estimators, Project Managers, and Financial Analysts. Vol. 32. Netherlands: Springer
Nature, 20222

29 Available at TTU Bookstore. Publisher and other locations also sell textbook.
https://www.amazon.com/Strategic-Cost-Fundamentals-Technologists-
Engineering/dp/3031793935/ref=monarch_sidesheet

Tennessee Tech MS in ISE ENAPP Page 117

168


mailto:xxxxx@tntech.edu
https://tenn-tech.bncollege.com/shop/tenn-tech/page/find-textbooks
https://www.amazon.com/Strategic-Cost-Fundamentals-Technologists-Engineering/dp/3031793935/ref=monarch_sidesheet
https://www.amazon.com/Strategic-Cost-Fundamentals-Technologists-Engineering/dp/3031793935/ref=monarch_sidesheet

September 25, 2025 Academic & Student Affairs Committee Agenda and Materials - ENAPP for the MS in Industrial & Systems Engineering

Course Welcome and Description

under conditions of risk and uncertainty. The time value of investments and depreciation of

ISE 5710 addresses engineering economic techniques for analyzing investment opportunities
capital are also explored.

Course Objectives/Student Learning Outcomes

e Demonstrate ability to recognize different economic analysis situations.

e Apply models, tools, and techniques to economic models that require value determinations.

e Apply decision-making techniques appropriate for cost and profit-oriented project
definitions.

Major Teaching Methods

On campus lecture, with online learning management system support.

Special Instructional Platform/Materials

iLearn Learning Management System
Microsoft Excel software.

Topics to be Covered

¢ Fundamental economic terms and concepts

e Non-time-value economic analysis

o Interest rates applications to engineering analysis
e Time valued economic analysis

e Depreciation and cash flow

e Project risk analysis

Grading and Evaluation Procedures

40 % Assignments

60 % Exams.
Exam 1: 20%
Exam 2: 20%
Exam 3: 20%

Grading Scale
Letter Grade | Grade Range
A 90-100
B 80-89.9
C 70-79.9
D 60-69.9
F Below 60
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Course Policies

Academic Integrity .
Maintaining high standards of academic integrity in every class is critical to the reputation of 53
Tennessee Tech, its students, faculty, alumni, and the employers of Tennessee Tech graduates.

Academic integrity is at the foundation of the educational process and key to student success.

Students with academic integrity are committed to honesty, ethical behavior, and avoiding

academic integrity violations. All students must read and understand Policy 216: Student

Academic Integrity. Please see the Academic Integrity website

(https://www.tntech.edu/provost/academicintegrity/) for more information.

Al Policy Statement

In this course, Generative Al resources are permitted only on assignments cleared marked with
permission. Part of the course focuses on research tools and Generative Al is discussed. Students
are expected to do all coursework themselves, as an individual or collectively, as designated by
the instructor per assignment. Unapproved use of a Generative Al Tool to complete coursework
constitutes academic misconduct for this course.

Disability Accommodation

Students with a disability requiring academic adjustments and accommodations must contact the
Accessible Education Center (AEC). An accommodation request (AR) should be completed as
soon as possible, preferably by the end of the first week of the course. The AEC is located in the
Roaden University Center, Room 112; phone 372-6119. For more information see Tennessee
Tech Policy 340 (Services for Students with Disabilities) at www.tntech.edu/policies.
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Tennessee Tech University
General and Industrial Engineering Department
ISE 6460 Optimization Methods

3 Credit Hours, Fall 202x

Instructor Information
Name:

Office:

Telephone Number: 931-

Email: xxxxx@tntech.edu

Office Hours:

Course Information
Prerequisites
Graduate standing.

Completion of undergraduate, calculus-based probability and statistics course or consent of
instructor.

Texts and References

Required
Rao, Singiresu S. (2020). Engineering Optimization - Theory and Practice (5th Edition).
John Wiley & Sons. 2

30 Available at TTU Bookstore. Publisher and other locations also sell textbook. E-book is also acceptable, as
assignments and exams are open book, open note style. Exams are conducted in the classroom.
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Course Welcome and Description

ISE 6460 introduces optimization methods used in addressing modeling of engineering systems.
Classical optimization techniques are addressed, including mathematical single-variable and
multi-variable approaches, constrained problems, and search techniques. Linear and integer

programming problems are addressed. Modern methods involving highly computational methods

will also be examined.

Course Objectives/Student Learning Outcomes

e Demonstrate an ability to identify different types of optimization situations and definitions.
e Apply models, tools, and techniques to engineering models that require optimal or near-
optimal solutions.

Major Teaching Methods

On campus lecture, with online learning management system support.

Special Instructional Platform/Materials

iLearn Learning Management System
MatLab™ software.
Microsoft Excel software.

Topics to be Covered

e C(lassical Optimization
o Single and multivariable
o Constraints
o Necessary and Sufficient Conditions
o Lagrange Multipliers
e Linear programming
e Integer programming
e Modern methods
o Genetic Algorithms
o Neural Networks
o Fuzzy Systems

Grading and Evaluation Procedures

40 % Assignments

60 % Exams.
Exam 1: 20%
Exam 2: 20%
Exam 3: 20%
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Grading Scale
Letter Grade | Grade Range
A 90-100
B 80-89.9
C 70-79.9
D 60-69.9
F Below 60

Course Policies
Academic Integrity

Maintaining high standards of academic integrity in every class is critical to the reputation of
Tennessee Tech, its students, faculty, alumni, and the employers of Tennessee Tech graduates.
Academic integrity is at the foundation of the educational process and key to student success.
Students with academic integrity are committed to honesty, ethical behavior, and avoiding
academic integrity violations. All students must read and understand Policy 216: Student

Academic Integrity. Please see the Academic Integrity website
(https://www.tntech.edu/provost/academicintegrity/) for more information.

Al Policy Statement
In this course, Generative Al resources are permitted only on assignments cleared marked with
permission. Part of the course focuses on research tools and Generative Al is discussed. Students
are expected to do all coursework themselves, as an individual or collectively, as designated by
the instructor per assignment. Unapproved use of a Generative Al Tool to complete coursework
constitutes academic misconduct for this course.

Disability Accommodation

Students with a disability requiring academic adjustments and accommodations must contact the
Accessible Education Center (AEC). An accommodation request (AR) should be completed as
soon as possible, preferably by the end of the first week of the course. The AEC is located in the
Roaden University Center, Room 112; phone 372-6119. For more information see Tennessee

Tech Policy 340 (Services for Students with Disabilities) at www.tntech.edu/policies.
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Tennessee Tech University
General and Industrial Engineering Department
ISE 6500 Human Factors in System Design

3 Credit Hours, Fall 202x
Instructor Information

Name:
Office:
Telephone Number: 931-xxx-xXxx

Email: xxxxx@tntech.edu

Office Hours:

Course Information
Prerequisites

Graduate standing. Completion of undergraduate, calculus-based probability and statistics
course.

Texts and References

Required
Lee, John D, Christopher D Wickens, Yili Liu, and Linda Ng Boyle. Designing for
People: An Introduction to Human Factors Engineering. 3rd edition. Charleston, SC:
CreateSpace, 2017.

31 Available at TTU Bookstore. Also available through publisher online: https://www.amazon.com/Designing-
People-Introduction-Factors-Engineering-dp-1539808009/dp/1539808009/ref=dp ob title bk

Tennessee Tech MS in ISE ENAPP Page 123

174


mailto:xxxxx@tntech.edu
https://tenn-tech.bncollege.com/shop/tenn-tech/page/find-textbooks
https://www.amazon.com/Designing-People-Introduction-Factors-Engineering-dp-1539808009/dp/1539808009/ref=dp_ob_title_bk
https://www.amazon.com/Designing-People-Introduction-Factors-Engineering-dp-1539808009/dp/1539808009/ref=dp_ob_title_bk

September 25, 2025 Academic & Student Affairs Committee Agenda and Materials - ENAPP for the MS in Industrial & Systems Engineering

Course Welcome and Description

Human Factors Engineering (HFE) in system design requires engineers to consider human
capabilities and limitations in order to design technology that supports the users. Established
engineering practices are covered in HFE design and evaluation methods. The human processing

of data is addressed with cognition study and human-machine interfaces.

Course Objectives/Student Learning Outcomes

e Demonstrate an ability to evaluate HFE characteristics of engineering situations.
e Apply HFE standards to engineering system design or analysis problems.
e Application of appropriate HFE standards for use in human work development.

Major Teaching Methods
On campus lecture, with online learning management system support.
Special Instructional Platform/Materials

iLearn Learning Management System

Microsoft Excel software.

Topics to be Covered

e HFE design and evaluation methods
e Visual sensory systems

e Auditory environments

e Cognition and memory

e Controls

e Human-computer interaction

e Anthropometry

e Human work and workspace design

Grading and Evaluation Procedures

40 % Assignments

60 % Exams.
Exam 1: 20%
Exam 2: 20%
Exam 3: 20%
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Grading Scale
Letter Grade | Grade Range
A 90-100
B 80-89.9
C 70-79.9
D 60-69.9
F Below 60

Course Policies
Academic Integrity

Maintaining high standards of academic integrity in every class is critical to the reputation of
Tennessee Tech, its students, faculty, alumni, and the employers of Tennessee Tech graduates.
Academic integrity is at the foundation of the educational process and key to student success.
Students with academic integrity are committed to honesty, ethical behavior, and avoiding
academic integrity violations. All students must read and understand Policy 216: Student

Academic Integrity. Please see the Academic Integrity website
(https://www.tntech.edu/provost/academicintegrity/) for more information.

Al Policy Statement
In this course, Generative Al resources are permitted only on assignments cleared marked with
permission. Part of the course focuses on research tools and Generative Al is discussed. Students
are expected to do all coursework themselves, as an individual or collectively, as designated by
the instructor per assignment. Unapproved use of a Generative Al Tool to complete coursework
constitutes academic misconduct for this course.

Disability Accommodation

Students with a disability requiring academic adjustments and accommodations must contact the
Accessible Education Center (AEC). An accommodation request (AR) should be completed as
soon as possible, preferably by the end of the first week of the course. The AEC is located in the
Roaden University Center, Room 112; phone 372-6119. For more information see Tennessee

Tech Policy 340 (Services for Students with Disabilities) at www.tntech.edu/policies.
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Tennessee Tech University
General and Industrial Engineering Department

ISE 6800
Systems Engineering and Life Cycle Economics

3 Credit Hours, Fall 202x

Instructor Information

Name:
Office:
Telephone Number: 931-

Email: xxxxx@tntech.edu

Office Hours:

Course Information
Prerequisites

Graduate standing. Completion of undergraduate, calculus-based probability and statistics course
or consent of instructor.

Texts and References

Required
Khisty, C. Jotin Mohammadi, Jamshid Amekudzi, and Adjo A. (2012). Systems Engineering with
Economics, Probability and Statistics (2nd Edition). J. Ross Publishing, Inc 3

32 Available at TTU Bookstore. Publisher and other locations also sell textbook.
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Reference Text

Farr, John, V. and Isaac J. Faber. Engineering Economics of Life Cycle Cost Analysis. Available

from: VitalSource Bookshelf, (2nd Edition). Taylor & Francis, 2023.
https://doi.org/10.1201/9781003254782-9 )

Course Welcome and Description

ISE 6800 addresses the analysis of engineering systems for statistical and economic
performance. Statistical analysis of system performance is introduced. The risks of system
design, project outcomes, and forecasting are presented, mostly in terms of economic
performance.

Course Objectives/Student Learning Outcomes

e Demonstrate ability to adapt systems approach to engineering analysis decision-making
processes.

e Recognize and apply both deterministic and probabilistic modeling approaches to systems.

e Demonstrate an ability to characterize system performance in economic terms.

e Apply decision-making techniques appropriate for cost and profit-oriented project
definitions.

Major Teaching Methods

On campus lecture, with online learning management system support.

Special Instructional Platform/Materials
iLearn Learning Management System

Microsoft Excel software.

Topics to be Covered

e Systems Engineering Problem-Solving
e Engineering Economics Basics

e Systems planning with Microeconomics
e Probability Fundamentals

e Random Variables

e “Hard” Systems Analysis (vs. “Soft”)

e Systems Thinking

Grading and Evaluation Procedures

40 % Assignments

60 % Exams.
Exam 1: 20%
Exam 2: 20%
Exam 3: 20%
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Grading Scale
Letter Grade | Grade Range
A 90-100
B 80-89.9
C 70-79.9
D 60-69.9
F Below 60

Course Policies
Academic Integrity

Maintaining high standards of academic integrity in every class is critical to the reputation of
Tennessee Tech, its students, faculty, alumni, and the employers of Tennessee Tech graduates.
Academic integrity is at the foundation of the educational process and key to student success.
Students with academic integrity are committed to honesty, ethical behavior, and avoiding
academic integrity violations. All students must read and understand Policy 216: Student

Academic Integrity. Please see the Academic Integrity website
(https://www.tntech.edu/provost/academicintegrity/) for more information.

Al Policy Statement

In this course, Generative Al resources are permitted only on assignments cleared marked with
permission. Part of the course focuses on research tools and Generative Al is discussed. Students
are expected to do all coursework themselves, as an individual or collectively, as designated by
the instructor per assignment. Unapproved use of a Generative Al Tool to complete coursework
constitutes academic misconduct for this course.

Disability Accommodation

Students with a disability requiring academic adjustments and accommodations must contact the
Accessible Education Center (AEC). An accommodation request (AR) should be completed as
soon as possible, preferably by the end of the first week of the course. The AEC is located in the
Roaden University Center, Room 112; phone 372-6119. For more information see Tennessee

Tech Policy 340 (Services for Students with Disabilities) at www.tntech.edu/policies.
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Tennessee Tech University
General and Industrial Engineering Department
ISE 6920 ISE Professionalism

1 Credit Hour, Spring 202x

Instructor Information
Name: TBA

Office: TBA

Telephone Number: 931-TBA

Email: xxxxx@tntech.edu

Office Hours: TBA

Course Information
Prerequisites

Graduate Standing in ISE
Texts and References

Required
No required textbooks.

Handouts and online references.

Course Description

ISE 6920 familiarizes graduate students with the various aspects of professionalism from the
perspective of industrial engineering. Various aspects of professionalism from the perspective of
industrial and systems engineering. Topics include degree requirements, resources available,
research methods, engineering communications, engineering ethics, and professional growth and
development.
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Course Objectives/Student Learning Outcomes

e Demonstrate an understanding of graduate school in Tennessee Tech’s environment of
resources and support for the ISE Department
e Develop research and communication skills (listening, speaking, reading, and writing)
needed for graduate school
e Understand ethical considerations and develop plans for personal and professional growth

Major Teaching Methods

Lecture and discussion

Special Instructional Platform/Materials

iLearn Learning Management System

Topics to be Covered

e Graduate degree requirements

e Resources for graduate students

e Research methods

e Engineering communications

o Ethics

e Professional growth and development

Grading and Evaluation Procedures

50% Homework Assignments
50% Attendance and Participation

Grading Scale
Letter Grade | Grade Range
A [90-100]
B [80-90)
C [70-80)
D [60-70)
F Below 60
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Course Policies

Academic Integrity .
Maintaining high standards of academic integrity in every class is critical to the reputation of 53
Tennessee Tech, its students, faculty, alumni, and the employers of Tennessee Tech graduates.

Academic integrity is at the foundation of the educational process and key to student success.

Students with academic integrity are committed to honesty, ethical behavior, and avoiding

academic integrity violations. All students must read and understand Policy 216: Student

Academic Integrity. Please see the Academic Integrity website

(https://www.tntech.edu/provost/academicintegrity/) for more information.

Al Policy Statement

In this course, Generative Al resources are permitted only on assignments cleared marked with
permission. Part of the course focuses on research tools and Generative Al is discussed. Students
are expected to do all coursework themselves, as an individual or collectively, as designated by
the instructor per assignment. Unapproved use of a Generative Al Tool to complete coursework
constitutes academic misconduct for this course.

Disability Accommodation

Students with a disability requiring academic adjustments and accommodations must contact the
Accessible Education Center (AEC). An accommodation request (AR) should be completed as
soon as possible, preferably by the end of the first week of the course. The AEC is located in the
Roaden University Center, Room 112; phone 372-6119. For more information see Tennessee
Tech Policy 340 (Services for Students with Disabilities) at www.tntech.edu/policies.

Tennessee Tech MS in ISE ENAPP Page 131

182


https://www.tntech.edu/provost/academicintegrity/
https://www.tntech.edu/policies/index.php

September 25, 2025 Academic & Student Affairs Committee Agenda and Materials - ENAPP for the MS in Industrial & Systems Engineering

Tennessee Tech University
General and Industrial Engineering Department
ISE 6950 Professional Project

3 Credit Hours, Spring 202x

Instructor Information
Name: TBA

Office: TBA

Telephone Number: 931-TBA

Email: xxxxx@tntech.edu

Office Hours: TBA

Course Information
Prerequisites

Consent of instructor based on the completion of at least 24 credit hours in the MS in ISE
program.

Texts and References

Required
No required textbooks.

Handouts and online references.

Course Description

This course requires completion of an individualized professional project, documented in a
written report and an oral presentation. The project report and presentation serve as a
comprehensive examination that requires the student to demonstrate breadth of knowledge in the
discipline, depth in specific areas, and the ability to integrate what has been learned.
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Course Objectives/Student Learning Outcomes

e Writing professional documents.
e Making professional oral presentations. 5.3

e Demonstrating ISE concepts in a student-developed professional project.

Major Teaching Methods
Individualize student project .
Special Instructional Platform/Materials

iLearn Learning Management System

Topics to be Covered

e None

Grading and Evaluation Procedures

75% Written paper
25% Oral presentation and defense

Grading Scale
Letter Grade | Grade Range
A [90-100]
B [80-90)
C [70-80)
D [60-70)
F Below 60

Course Policies
Academic Integrity

Maintaining high standards of academic integrity in every class is critical to the reputation of
Tennessee Tech, its students, faculty, alumni, and the employers of Tennessee Tech graduates.
Academic integrity is at the foundation of the educational process and key to student success.
Students with academic integrity are committed to honesty, ethical behavior, and avoiding
academic integrity violations. All students must read and understand Policy 216: Student
Academic Integrity. Please see the Academic Integrity website
(https://www.tntech.edu/provost/academicintegrity/) for more information.
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Al Policy Statement

In this course, Generative Al resources can be used as permitted by the academic advisor and
must be clearly documented.

Disability Accommodation

Students with a disability requiring academic adjustments and accommodations must contact the
Accessible Education Center (AEC). An accommodation request (AR) should be completed as
soon as possible, preferably by the end of the first week of the course. The AEC is located in the
Roaden University Center, Room 112; phone 372-6119. For more information see Tennessee
Tech Policy 340 (Services for Students with Disabilities) at www.tntech.edu/policies.
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Tennessee Tech University
General and Industrial Engineering Department
ISE 6970 Special Topics in ISE

3 Credit Hours, Spring 202x

Instructor Information
Name: TBA

Office: TBA

Telephone Number: 931-TBA

Email: xxxxx@tntech.edu

Office Hours: TBA

Course Information
Prerequisites

Graduate standing. Approval by department chairperson.
Texts and References

Required
No required textbooks.
Handouts and online references.

Course Description

Special topics in ISE not otherwise covered in other ISE courses. May include lecture,
laboratory, readings or any combination thereof. Course may be repeated for credit if topics are
different.
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Course Objectives/Student Learning Outcomes

e Writing professional documents.
e Making professional oral presentations. 5.3

e Studying topics of current interest in ISE.

Major Teaching Methods
To be determined by instructor.

Special Instructional Platform/Materials
iLearn Learning Management System

Topics to be Covered

e To be determined.

Grading and Evaluation Procedures

75% Written paper
25% Oral presentation and defense

Grading Scale
Letter Grade | Grade Range
A [90-100]
B [80-90)
C [70-80)
D [60-70)
F Below 60

Course Policies
Academic Integrity

Maintaining high standards of academic integrity in every class is critical to the reputation of
Tennessee Tech, its students, faculty, alumni, and the employers of Tennessee Tech graduates.
Academic integrity is at the foundation of the educational process and key to student success.
Students with academic integrity are committed to honesty, ethical behavior, and avoiding
academic integrity violations. All students must read and understand Policy 216: Student
Academic Integrity. Please see the Academic Integrity website
(https://www.tntech.edu/provost/academicintegrity/) for more information.
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Al Policy Statement

In this course, Generative Al resources can be use as permitted by the academic advisor and
must be clearly documented.

Disability Accommodation

Students with a disability requiring academic adjustments and accommodations must contact the
Accessible Education Center (AEC). An accommodation request (AR) should be completed as
soon as possible, preferably by the end of the first week of the course. The AEC is located in the
Roaden University Center, Room 112; phone 372-6119. For more information see Tennessee
Tech Policy 340 (Services for Students with Disabilities) at www.tntech.edu/policies.
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Tennessee Tech University
General and Industrial Engineering Department
ISE 6990 Research and Thesis

1-9 Credit Hours, Fall 202x

Instructor Information
Name: TBA

Office: TBA

Telephone Number: 931-TBA

Email: xxxxx@tntech.edu

Office Hours: TBA

Course Information
Prerequisites

Graduate Standing in Industrial & Systems Engineering and consent of instructor.
Texts and References

Required
No required textbooks.

Handouts and online references.

Course Description

This course is focused on independent research that requires the student to demonstrate breadth
of knowledge in the discipline, depth in specific areas, and the ability to integrate what has been
learned. A written thesis report and oral defense are required. Depending on the student’s
program of study, the student will need a minimum of 6-9 credit hours of ISE 6990.
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Course Objectives/Student Learning Outcomes

e Writing professional documents.

e Making professional oral presentations. 5.3
e Demonstrating ISE concepts in a student-developed research thesis.

Major Teaching Methods

Individualized student thesis.

Special Instructional Platform/Materials

iLearn Learning Management System

Topics to be Covered
e None

Grading and Evaluation Procedures
100% Meetings with advisor and written progress report

Grading Scale: SP/NP

Course Policies
Academic Integrity

Maintaining high standards of academic integrity in every class is critical to the reputation of
Tennessee Tech, its students, faculty, alumni, and the employers of Tennessee Tech graduates.
Academic integrity is at the foundation of the educational process and key to student success.
Students with academic integrity are committed to honesty, ethical behavior, and avoiding
academic integrity violations. All students must read and understand Policy 216: Student
Academic Integrity. Please see the Academic Integrity website
(https://www.tntech.edu/provost/academicintegrity/) for more information.

Al Policy Statement
In this course, Generative Al resources can be used as permitted by the academic advisor and
must be clearly documented.

Disability Accommodation

Students with a disability requiring academic adjustments and accommodations must contact the
Accessible Education Center (AEC). An accommodation request (AR) should be completed as
soon as possible, preferably by the end of the first week of the course. The AEC is located in the
Roaden University Center, Room 112; phone 372-6119. For more information see Tennessee
Tech Policy 340 (Services for Students with Disabilities) at www.tntech.edu/policies.
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APPENDIX F — FACULTY VITAS

Faculty vitas are included for the following current faculty.

Dr. Mazen Hussein, General and Industrial Engineering Department
Dr. John Tester, General and Industrial Engineering Department

Dr. Chris Wilson, General and Industrial Engineering Department
Dr. Michael Allen, Mathematics Department

Dr. David Smith, Mathematics Department
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Dr. Mazen Hussein

Tennessee Tech University
Associate Professor
General & Industrial Engineering

(931) 372-3827
mhussein@tntech.edu

Professional Positions

Associate Professor, Tennessee Tech University. (January 1, 2021 - Present).

Associate Professor, University of Wisconsin-Platteville. (August 19, 2019 - December 31,
2020).

Assistant Professor, University of Wisconsin-Platteville. (July 1, 2013 - August 18, 2019).

Education

PhD, Industrial & Manufacturing Engineering. University of Wisconsin-Milwaukee, 2012.
MS, Industrial Engineering/Manufacturing and Design. University of Jordan, 2002.
BS, Industrial Engineering. Applied Science University, 1999.

Professional Memberships

American Society for Engineering Education. (2016 - Present).

American Society for Quality. (2011 - Present).

Institute for Supply Management. (2011 - Present).

Institute of Industrial and Systems Engineers. (2011 - Present).

The Institute for Operations Research and the Management Sciences. (2010 - Present).
Jordan Engineers Association. (1999 - Present).

Awards and Honors

CITL Faculty Excellence in Online Teaching Award, Tennessee Tech University.
(September 2022).

Publications

Hussein, M. (2024). Block Relocation Problem Considering Maximum Feasible Cleaning
Moves with One Degree of Freedom. IISE.

Hussein, M. (2024). Navigating the First Year: Adapting Engineering Education for
Diverse Student Personalities. ASEE.

Tester, J. T., Hussein, M. (2023). Online Engineering Management Master's Program—
Lessons Learned. ASEE. 508 State Street

Hussein, M. (2023). Block Relocation Problem with One Degree of Freedom and One
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Cleaning Move. IISE.
Hussein, M. (2023). Survey of Online Graduate Industrial & Systems Engineering and
Supply Chain Management Programs. ASEE.
Hussein, M. (2022). Teaching Statistics for Engineering and Master’s in Engineering 5.3
Management Programs. ASEE.
Hussein, M. (2022). An Extended Algorithm with Degrees of Freedom Concept for the
Block Relocation Problem. IISE.

Teaching Experience

EMGT 6220, Project Management 2, 4 courses.
EMGT 6300, Decision Analysis, 2 courses.

ENGR 1020, Connections to Engr & Tech, 3 courses.
ENGR 1210, Intro to Engineering, 4 courses.

ENGR 3720, Principles of Engr Statistics, 5 courses.
ENGR 6200, Statistical Inference for Engr, 4 courses.
ME 6960, Non-Thesis Project, 1 course.

VE 4500, Reliability & Quality Engr, 1 course.

Teaching Innovation and Curriculum Development

Revise Existing Course. ENGR 1020 — Connections to Engineering & Technology. August
2023 - Present. Revise and restructure some components
Revise Existing Course. ENGR 1210 — Introduction to Engineering. August 2023 - Present.
Revise and restructure some components
Revise Existing Course. Statistics Review Pack - MSEM Program. August 2023 - Present. .
Revise & update. 1-hr statistics review for the MSEM students. Available in iLearn for
all MSEM students.

Professional Service

Committee Member, South Dakota School of Mines and Technology. (November 2023 -
Present).

Reviewer/Referee, ASEE Southeast Section. (November 2023 - Present).

Interaction with Industry, TDOT. (April 2023 - Present).

Interaction with Industry, TDOT. (April 2023 - Present).

Attendee, Meeting, 3Dexperience World 2023 Conference. (February 2023 - Present).

Secretary, ASEE-SE. (March 2024 - March 2025).

President, ASEE-SE. (March 2023).

Officer, ASEE Southeast Section. (March 2022 - March 2023).
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Dr. John Thomas Tester
Tennessee Tech University
Associate Professor
General & Industrial Engineering

(931) 372-6796
jtester@tntech.edu

Professional Positions

Associate Professor, Tennessee Tech University, General & Basic (now Industrial)
Engineering. (June 1, 2020 - Present).

Coordinator, MSEM program, Department, approximately 400 hours spent per year. (June
2020 - Present).

Professor, Northern Arizona University, Mechanical Engineering. (June 2, 2016 - June 1,
2020).

Department Chairperson, Department, approximately 1000 hours spent per year. (August
2017 - August 2019).

Associate Professor, Northern Arizona University, Mechanical Engineering. (June 1, 2000 -
June 1, 2016).

Education
PhD, Industrial & Systems Engineering, Manufacturing. Virginia Polytechnic Institute & State
University, 1999.
MS, Systems Engineering, Mechanical Systems. Air Force Institute of Technology, 1990.
BS, Mechanical Engineering. Tennessee Tech University, 1983.

Professional Memberships

ASEE. (2000 - 2024).
SAE. (2000 - 2024).

Publications
Tester, J. T., Hussein, M. (2023). Online Engineering Management Master's Program—
Lessons Learned. ASEE. 508 State Street
Tester, J. T., Nicewicz, K., Oswalt, J. T. (2021). Development of Online Engineering
Management Masters at Tennessee Tech University. ASEM. 508 State Street

Contracts, Fellowships, Grants and Sponsored Research

Tester, J. T., "SAE Aero Design student club creation," Sponsored by ESCL@Te, Tennessee
Tech University, $4,979.00. (January 23, 2023 - June 30, 2023).
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Teaching Experience

EMGT 6100, Intro/Engineering Management, 5 courses.
EMGT 6210, Project Management 1, 4 courses.

EMGT 6230, Project Management 3, 3 courses.

EMGT 6900, Professional Project, 2 courses.

ENGR 4510, Engineering Management, 8 courses.

ME 4450, Design for Manufacturability, 1 course.

Mentoring
Charles ("Alex") Savage (Undergraduate). Approx. 60 hours. January 2022 - Present.
Teaching Innovation and Curriculum Development

New Course. ME 4450: Design for Manufacturability, Lecture and Lab. August 2024 -
Present.

Development of course materials and assessments. Development of laboratory work.
Personal supervision of students on mills, lathes, cutting and thermal forming machines.
Instruction of computer-aided design tools supporting manufacturing.

New Degree Program. Masters of Science in Engineering Management. June 2020 - Present.
Developed EMGT6100, EMGT6210, EMGT6230, and EMGT6900. Coordinated content
with the other newly developed courses of EMGT6220 and EMGT6300. Learned iLearn;
programmed embedded online exams and assignments. Developed advising procedures
for new MSEM students. Coordinated with College of Business MBA program, as they
offered core courses in the MSEM program.

New Course. EMGT 6230: Engineering Project Management Ill. January 2022 - 2024.
Development of 3rd Engineering Project Management course. Asynchronous and online.

New Course. EMGT 6900: Engineering Management Capstone. January 2022 - 2024.
Development of project-based report course. Asynchronous and online, with
synchronous final oral presentation.

Revise Existing Course. ENGR 4510: Introduction to Engineering Management. August 2021
-2024.

Development of dual campus (TN Tech and ETSU) course, supporting ETSU and TN Tech
General Engineering BS degree and TN Tech Engineering Elective option. Exams and
assignments conducted online via the Learning Management System and internet
streaming.

New Course. EMGT 6210: Engineering Project Management I. January 2021 - 2024.
Development of 1st Engineering Project Management course for MSEM. Asynchronous
and online. Expanded for TN Tech campus graduate credit to non-MSEM graduate
students.

New Course. EMGT 6100: Introduction to Engineering Management. August 2020 - 2024.
Development of first Engineering course for MSEM students. Asynchronous and online.
Expanded to offer to non MSEM engineering graduate students.
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Professional Service

Member, ASEE. (January 2020 - Present).

Member, SAE International. (January 2020 - Present).

Attendee, Meeting, International Future-Ready Engineering Ecosystem Workshop, hosted
by ASEE, online. (October 21, 2023 - October 28, 2023).

Board of Advisors, 2022 SAE Baja East Competition, Cookeville, TN. (August 12, 2021 - May
15, 2022).
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Dr. Christopher D. Wilson

Tennessee Tech University
Chairperson and Associate Professor
General and Industrial Engineering
(931) 372 -3217
chriswilson@tntech.edu

Professional Positions

Tennessee Technological University

Dates: 1997 to present

Title: Chairperson and Associate Professor, General and Basic (now Industrial) Engineering—
2018 to present

Title: Associate Professor, Mechanical Engineering—1997 to 2018

Title: Associate Chairperson, Mechanical Engineering—2012 to 2014

Title: Assistant Professor, Mechanical Engineering—1997 to 2002

NASA George C. Marshall Space Flight Center

Dates: 1988 to 1992

Title: Structural Analyst/Aerospace Structural Technologist

Description: Structural analysis engineer and fracture mechanics specialist. Performed
stress, fatigue, and fracture analyses of space shuttle propulsion systems and in-
house shuttle payloads. Developed structural design requirements for major
elements of Space Station Freedom. Applied fracture mechanics to the design of a
meteoroid/debris shield for the habitat and lab modules of Space Station Freedom.
Applied fracture mechanics to in-house design of shuttle engine main combustion
chamber. Served on NASA Fracture Control Panel. Developed fracture mechanics
short course. Received outstanding performance rating three years.

Education
PhD, Engineering Science and Mechanics, The University of Tennessee, 1997
MS, Mathematics, University of Alabama in Huntsville, 1995
MS, Mechanical Engineering, Tennessee Technological University, 1988
BS, Mechanical Engineering, Tennessee Technological University, 1986

Licensures and Certifications
e Tennessee Engineer-in-Training (EIT), Oct. 26, 1985.

Professional Memberships
e American Society for Materials and Testing (ASTM International)
e American Society for Mechanical Engineers (ASME)
e American Society for Engineering Education (ASEE)

Tennessee Tech MS in ISE ENAPP Page 146

197


mailto:chriswilson@tntech.edu

September 25, 2025 Academic & Student Affairs Committee Agenda and Materials - ENAPP for the MS in Industrial & Systems Engineering

Awards and Honors
Research 100 Award 2019-2023 (five years consecutively at Tennessee Tech University)

Contracts, Fellowships, Grants and Sponsored Research

1. 2024 Governor’s School for Emerging Technologies, Tennessee Department of

Education, Chris Wilson, $123,973. PI/Co-PI. Funded.

2. 2016-2023 Governor’s School for Emerging Technologies, Tennessee Department of
Education, Chris Wilson, $133,973 each year, eight-year total of $1,071,784. PI/Co-PI.

Teaching Experience (2016 — present)

1.

WO N WN

R R R R R R R R
N OO UDNWNPREPO

ENGR 1020 Connections to Engineering and Technology

ENGR 1120 Programming for Engineers/Honors Programming for Engineers
ENGR 1210 Introduction to Engineering

ENGR 1220 Introduction to Emerging Technologies

ENGR 4900 Engineering Design, Professionalism, and Ethics

ENGR 4950 Senior Design |

ENGR 6970 Graduate Engineering Analysis |

ME 4010 Machine Design

ME 4020 Applied Machine Design

. ME 4180 Finite Element Method in Mechanical Design

. ME 4190 Advanced Mechanics of Materials/Intermediate Mechanics of Solids
. ME 6360 Introduction to Continuum Mechanics

. ME 6610 Fatigue and Wear in Mechanical Design

. ME 6620 Plasticity and Creep in Mechanical Design

. ME 6830 Advanced CAD and Manufacturing

. ME 7640 Theory of Inelastic Material Behavior

. ME 7660 Fracture Mechanics

Teaching Innovation and Curriculum Development
Developed new course: HON 4013 The Role of Materials and Processes in Emerging

Technologies
Developed new course: ENGR 6310 Graduate Engineering Analysis |
Developed new course: ENGR 6320 Graduate Engineering Analysis I

Developed new course: ENGR 4900 Engineering Design, Professionalism, and Ethics

Developed new course: ENGR 1000 Introduction to Engineering Analysis

Developed new course: ENGR 1300 Introduction to Engineering Computations

Developed new course: ENGR 2100 Introduction to Engineering Communication

Developed General Engineering Studies Minor
Co-developed Industrial and Systems Engineering Minor
Co-developed Materials Science and Engineering Minor
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Dr. Michael R. Allen

Tennessee Tech University
Full Professor
Mathematics

(931) 372-3569
mallen@tntech.edu

Education

BS, Tennessee Tech University, 2011.
Major: Mechanical Engineering
PhD, University of Georgia, 1997.
Major: Statistics
Supporting Areas of Emphasis: Bootstrapping
Dissertation Title: Bootstrapping Times Series Models
MS, Tennessee Tech University, 1991.
Major: Mathematics
Supporting Areas of Emphasis: Statistics
Dissertation Title: Distributions of Two and Three State Markov Chains with
Applications
BS, Tennessee Tech University, 1989.
Major: Mathematics

Professional Positions

Professor, Tennessee Tech University, Mathematics. (August 1, 2020 - Present).
Department Chairperson, College, approximately 1000 hours spent per year. (June 1, 2020 -
Present).

Professional Memberships
Society of Automotive Engineers. (2004 - 2023).
Teaching Experience

MATH 6470, section 001, Environmental Statistics. 3 credit hours. 4 enrolled.
MATH 3470, section 002, Intro/Prob & Stats. 3 credit hours. 51 enrolled.
MATH 4993, section 002, Mathematical Research. 3 credit hours. 2 enrolled.
MATH 1910, section 001, Calculus I. 4 credit hours. 39 enrolled.

MATH 1910, section 011, Calculus I. 86 enrolled.

MATH 3470, section 002, Intro/Prob & Stats. 3 credit hours. 53 enrolled.
MATH 1910, section 004, Calculus I. 4 credit hours. 118 enrolled.

MATH 1911, section 800, Calculus | Honors Seminar. O credit hours. 8 enrolled.
MATH 3470, section 002, Intro/Prob & Stats. 3 credit hours. 41 enrolled.
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MATH 6990, section 002, Research & Thesis. 6 credit hours. 1 enrolled.

MATH 6470, section 001, Environmental Statistics. 3 credit hours. 11 enrolled.
MATH 3470, section 002, Intro/Prob & Stats. 3 credit hours. 51 enrolled.
MATH 4560, section 001, Mathematics of Investment Il. 3 credit hours. 1 enrolled. 5.3
MATH 5560, section 001, Mathematics of Investment Il. 0 enrolled.

MATH 6990, section 004, Research & Thesis. 6 credit hours. 1 enrolled.

MATH 3470, section 002, Intro/Prob & Stats. 3 credit hours. 40 enrolled.
MATH 4550, section 001, Mathematics of Investment I. 3 credit hours. 3 enrolled.
MATH 5550, section 001, Mathematics of Investment I. 0 enrolled.

MATH 3470, section 002, Intro/Prob & Stats. 3 credit hours. 42 enrolled.
MATH 1911, section 800, Calculus | Honors Seminar. 0 credit hours. 13 enrolled.
MATH 3470, section 003, Intro/Prob & Stats. 3 credit hours. 39 enrolled.
MATH 6470, section 001, Environmental Statistics. 3 credit hours. 5 enrolled.
MATH 4480, section 001, Probability & Statistics Il. 3 credit hours. 6 enrolled.
MATH 5480, section 001, Probability & Statistics Il. 0 enrolled.

MATH 4470, section 001, Probability & Statistics I. 3 credit hours. 12 enrolled.
MATH 5470, section 001, Probability & Statistics I. 3 credit hours. 3 enrolled.
MATH 1910, section 500, Calculus I. 4 credit hours. 23 enrolled.

MATH 1910, section 500, Calculus I. 4 credit hours. 21 enrolled.

MATH 6180, section 500, Experimental Design Il. 3 credit hours. 6 enrolled.
MATH 3470, section 002, Intro/Prob & Stats. 3 credit hours. 62 enrolled.
MATH 1910, section 500, Calculus I. 4 credit hours. 21 enrolled.

MATH 6170, section 500, Experimental Design I. 3 credit hours. 23 enrolled.
MATH 3470, section 002, Intro/Prob & Stats. 3 credit hours. 75 enrolled.
MATH 6080, section 001, App Linear Stat Meth Il. 3 credit hours. 7 enrolled.
MATH 6470, section 001, Environmental Statistics. 3 credit hours. 9 enrolled.
MATH 3470, section 002, Intro/Prob & Stats. 3 credit hours. 65 enrolled.
MATH 6990, section 001, Research & Thesis. 3 credit hours. 1 enrolled.

MATH 6070, section 001, App Linear Stat Meth I. 3 credit hours. 18 enrolled.
MATH 3470, section 002, Intro/Prob & Stats. 3 credit hours. 75 enrolled.
MATH 6910, section 001, Special Topics in Math. 3 credit hours. 6 enrolled.
MATH 3470, section 001, Intro/Prob & Stats. 3 credit hours. 16 enrolled.
MATH 1530, section 001, Introductory Statistics. 3 credit hours. 15 enrolled.
MATH 1130, section 002, College Algebra. 3 credit hours. 65 enrolled.

MATH 3470, section 002, Intro/Prob & Stats. 3 credit hours. 67 enrolled.
MATH 6990, section 003, Research & Thesis. 3 credit hours. 1 enrolled.

MATH 1130, section 001, College Algebra. 3 credit hours. 85 enrolled.

MATH 1530, section 002, Introductory Statistics. 3 credit hours. 87 enrolled.
MATH 1910, section 001, Calculus I. 4 credit hours. 19 enrolled.

MATH 3470, section 001, Intro/Prob & Stats. 3 credit hours. 23 enrolled.
MATH 6470, section 001, Environmental Statistics. 3 credit hours. 5 enrolled.
MATH 3470, section 002, Intro/Prob & Stats. 3 credit hours. 74 enrolled.
MATH 3470, section 003, Intro/Prob & Stats. 3 credit hours. 26 enrolled.
MATH 1530, section 001, Introductory Statistics. 3 credit hours. 116 enrolled.
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MATH 1910, section 002, Calculus I. 4 credit hours. 9 enrolled.

MATH 1530, section 001, Elem Probability & Statistics. 3 credit hours. 17 enrolled.
MATH 2110, section 006, Calculus Ill. 4 credit hours. 36 enrolled.

MATH 3470, section 002, Intro/Prob & Stats. 3 credit hours. 38 enrolled. 5.3
MATH 2010, section 005, Matrix Algebra. 3 credit hours. 30 enrolled.

MATH 4480, section 001, Probability & Statistics Il. 3 credit hours. 9 enrolled.
MATH 5480, section 001, Probability & Statistics Il. 0 enrolled.

MATH 6991, section 001, Research & Ind Study. 3 credit hours. 1 enrolled.

MATH 1910, section 007, Calculus I. 4 credit hours. 37 enrolled.

MSCI 1020, section 001, First Year Connections. 1 credit hours. 22 enrolled.
MATH 3470, section 003, Intro/Prob & Stats. 3 credit hours. 38 enrolled.

MATH 1730, section 002, Pre-Calculus Math. 5 credit hours. 34 enrolled.

MATH 4470, section 001, Probability & Statistics I. 3 credit hours. 22 enrolled.
MATH 5470, section 001, Probability & Statistics I. 3 credit hours. 2 enrolled.
MATH 1530, section 001, Elem Probability & Statistics. 3 credit hours. 10 enrolled.
MATH 3470, section 001, Intro/Prob & Stats. 3 credit hours. 23 enrolled.

MATH 6080, section 001, App Linear Stat Meth Il. 3 credit hours. 7 enrolled.
MATH 6470, section 001, Environmental Statistics. 3 credit hours. 7 enrolled.
MATH 3470, section 002, Intro/Prob & Stats. 3 credit hours. 69 enrolled.

MATH 6070, section 001, App Linear Stat Meth I. 3 credit hours. 22 enrolled.
MATH 3470, section 001, Intro/Prob & Stats. 3 credit hours. 94 enrolled.

MATH 6990, section 005, Research & Thesis. 3 credit hours. 1 enrolled.

MATH 2120, section 001, Differential Equations. 3 credit hours. 25 enrolled.
MATH 1530, section 001, Elem Probability & Statistics. 3 credit hours. 9 enrolled.
MATH 6180, section 001, Experimental Design Il. 3 credit hours. 9 enrolled.
MATH 3470, section 001, Intro/Prob & Stats. 3 credit hours. 40 enrolled.

MATH 3470, section 002, Intro/Prob & Stats. 3 credit hours. 41 enrolled.

MATH 1920, section 006, Calculus Il. 4 credit hours. 37 enrolled.

MATH 6170, section 001, Experimental Design I. 3 credit hours. 21 enrolled.
MATH 3470, section 002, Intro/Prob & Stats. 3 credit hours. 33 enrolled.

MATH 3470, section 002, Intro/Prob & Stats. 3 credit hours. 37 enrolled.

MATH 4480, section 001, Probability & Statistics Il. 3 credit hours. 7 enrolled.
MATH 5480, section 001, Probability & Statistics Il. 0 enrolled.

MATH 6990, section 002, Research & Thesis. 6 credit hours. 1 enrolled.

MATH 6910, section 001, Special Topics in Math. 3 credit hours. 6 enrolled.

MSCI 1020, section 001, First Year Connections. 1 credit hours. 12 enrolled.
MATH 1730, section 001, Pre-Calculus Math. 5 credit hours. 46 enrolled.

MATH 1730, section 002, Pre-Calculus Math. 5 credit hours. 46 enrolled.

MATH 4470, section 001, Probability & Statistics I. 3 credit hours. 28 enrolled.
MATH 5470, section 001, Probability & Statistics I. 3 credit hours. 1 enrolled.
MATH 1530, section 021, Elem Probability & Statistics. 3 credit hours. 12 enrolled.
MATH 6180, section 001, Experimental Design Il. 3 credit hours. 6 enrolled.
MATH 3070, section 001, Statistical Methods I. 3 credit hours. 31 enrolled.
MATH 3070, section 002, Statistical Methods I. 3 credit hours. 32 enrolled.

Tennessee Tech MS in ISE ENAPP Page 150

201



September 25, 2025 Academic & Student Affairs Committee Agenda and Materials - ENAPP for the MS in Industrial & Systems Engineering

MATH 2110, section 005, Calculus Ill. 4 credit hours. 41 enrolled.

MATH 6170, section 001, Experimental Design I. 3 credit hours. 14 enrolled.

MATH 3070, section 004, Statistical Methods I. 3 credit hours. 31 enrolled.

MATH 1530, section 001, Elem Probability & Statistics. 3 credit hours. 147 enrolled. 5.3
MATH 3070, section 003, Statistical Methods I. 3 credit hours. 30 enrolled.

MATH 1530, section 001, Elem Probability & Statistics. 3 credit hours. 148 enrolled.
MATH 2110, section 001, Calculus Ill. 4 credit hours. 27 enrolled.

MATH 2120, section 001, Differential Equations. 3 credit hours. 33 enrolled.

MATH 2110, section 005, Calculus Ill. 4 credit hours. 34 enrolled.

MATH 4480, section 001, Probability & Statistics Il. 3 credit hours. 10 enrolled.
MATH 5480, section 001, Probability & Statistics Il. 3 credit hours. 1 enrolled.
MATH 1910, section 005, Calculus I. 4 credit hours. 37 enrolled.

MATH 4470, section 001, Probability & Statistics I. 3 credit hours. 15 enrolled.
MATH 5470, section 001, Probability & Statistics I. 3 credit hours. 1 enrolled.

MATH 6080, section 001, App Linear Stat Meth Il. 3 credit hours. 3 enrolled.

MATH 2110, section 004, Calculus Ill. 4 credit hours. 32 enrolled.

MATH 6991, section 002, Research & Ind Study. 3 credit hours. 1 enrolled.

MATH 6070, section 001, App Linear Stat Meth I. 3 credit hours. 10 enrolled.

MATH 1910, section 005, Calculus I. 4 credit hours. 38 enrolled.

MATH 6990, section 001, Research & Thesis. 3 credit hours. 1 enrolled.

Directed Student Learning

Dissertation Committee Member. (February 2025 - Present).
Advised: James Femi-Oyetoro

Dissertation Committee Member. (August 2022 - Present).
Advised: Martine Patiance Bowombe Toko

Master's Thesis Committee Member, "INVESTIGATING A SMALL WATER TREATMENT PLANT’S
WATER CHEMISTRY AND SOURCE WATER BLENDING CAPABILITIES." (August 2023 -
May 2024).
Advised: Kalei Hair

Dissertation Committee Member. (August 2018 - May 2024).
Advised: Astrit Imeri

Dissertation Committee Member, "A STUDY OF RHEOLOGY, PARAMETER OPTIMIZATION,
AND MICROSTRUCTURAL ANALYSIS OF METALLIC PASTE USED FOR MATERIAL
EXTRUSION." (January 2022 - December 2023).
Advised: Marshall Norris

Master's Thesis Committee Chair, "ESTIMATION COMPARISON OF THE AR(1) MODEL USING
THE LEAST SQUARES METHOD AND MULTI-LAYER PERCEPTRON." (January 2022 -
December 2023).
Advised: Isaac Gyasi

Master's Thesis Committee Chair, "ON NON-UNIFORM INFORMATIC POLYMATROIDS."
(August 2022 - May 2023).
Advised: Angus Bryant
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Master's Thesis Committee Member, "INDUCTION OF DIVERSITY IN CLASSIFIER MODELS."
(January 2022 - April 2023).
Advised: Jeremy Carew

Publications

Zhang, Z., Femi-Oyetoro, J., Fidan, 1., Ismail, M., & Allen, M. (2021). Prediction of
Dimensional Changes of Low-Cost Metal Material Extrusion Fabricated Parts Using
Machine Learning Techniques. Metals, 11(5), 690-703.
https://doi.org/https://doi.org/10.3390/met11050690

Zhang, Z., Femi-Oyetoro, J., Fidan, I., & Allen, M. R. (2021). Prediction of Dimensional
Changes of Low-Cost Metal Material Extrusion Fabricated Parts Using Machine
Learning Techniques. Metals, 11(5), 690—703.
https://doi.org/https://doi.org/10.3390/met11050690

Imeri, A., Fidan, I., Allen, M. R., & Perry, G. (2018). Effect of Fiber Orientation in Fatigue
Properties of FRAM Components. Procedia Manufacturing, 26, 892—899.
https://doi.org/https://doi.org/10.1016/j.promfq.2018.07.115

Mohammadizah, M. R., Allen, I. R., Allen, M. R., & Imeri, A. R. (2018). Creep behavior
analysis of additively manufactured fiber-reinforced components. The International
Journal of Advanced Manufacturing Technology, 99, 1225-1234.
https://doi.org/https://doi.org/10.1007/s00170-018-2539-z

Imeri, A., Fidan, I., Allen, M. R., Wilson, D. R., & Canfield, I. L. (2018). Fatigue analysis of the
fiber reinforced additively manufactured objects. The International Journal of
Advanced Manufacturing Technology, 98, 2717-2724.
https://doi.org/https://doi.org/10.1007/s00170-018-2398-7

Edwards, M. R., Combs, D. L., Cook, S. B., & Allen, M. R. (2003). Comparison of single-pass
electrofishing to depletion sampling for surveying fish assemblages in small
warmwater streams. Journal of Freshwater Ecology, 18(4), 625—634.

Allen, M. R., & Datta, S. (1999). Estimation of the index parameter for autoregressive data
using the estimated innovations. Statistics & Probability Letters, 41(3), 315—-324.
https://doi.org/10.1016/s0167-7152(98)00167-9

Intellectual Property

"TechBot - A Mobile Multitasking 3D Printer." (Submitted: 2018, Application: 2019).
Media Appearances and Interviews

The Herlinger Report. (July 2023).
Faculty Development Activities Attended

Workshop, "LEAD Masterclass," https://k2ohsolutions.com/, Cookeville, TN, United States.
(August 2023 - May 2024).
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Conference Attendance, "International Leadership Conference," The Chair Academy,
Scottsdale, AZ, United States. (November 6, 2022 - November 9, 2022).

University Service

Member, Compensation Committee. (January 2023 - Present).
Member, Teacher Education Committee. (July 2019 - Present).
Member, University Curriculum Committee. (July 2019 - Present).
Member, Budget Advisory Committee. (August 2024 - May 2025).
President, Faculty Senate. (July 1, 2023 - June 30, 2024).

Professional Service
Reviewer/Referee, Rapid Prototyping Journal. (January 2019 - Present).

Reviewer/Referee, American Society of Engineering Education (ASEE). (January 2018 -
Present).
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Dr. David Smith

Tennessee Tech University
Full Professor
Mathematics
ddsmith@tntech.edu

Education

PhD, Statistics. University of Georgia, 2001.
MS, Statistics. University of Georgia, 1997.
BBA, Accounting. Georgia State University, 1976.

Research Activity

"Brawley's Crayfish Power Analysis" (On-Going). (July 2023 - Present).
A new species of crayfish was recently found by a TTU student in middle TN. This species
may qualify for protection under certain State and Federal agencies. This work on power
analysis quantifies the amount of sampling required to adequately monitor changes in
the population. Statistical analysis that provide evidence of a downward population
trend can then be used to suggest intervention to preserve the species.

It is anticipated that this work will also be used in a publication highlighting the nature
of this species. A technical report supporting my work is available upon request.

"A Repeated Measures Approach for Modeling of Mean NO3 Flux Measurements Taken at
Unequally Spaced Time Points." (Writing Results). (June 2023 - Present).
Statistical analysis for data collected by Dr. Justin Murdock and a team of graduate
students. The data originated from a study of how flooding impacts soil nutrients during
flooding for different habitats. This was a non-standard statistical analysis requiring a
literature review and comparing several methodologies using SAS software.

A technical report supporting my work is available upon request.

"DSC: Data Science Education and Workforce Development in Rural Communities"
(Planning).
(January 2025 - December 2027).
Senior Personal, NSF Grant 24-560: Data Science Corps Tennessee
Technological University (May 2024 - Present)
Actively engaged in the NSF-funded initiative, "Data Science Workforce Development in
Rural Communities," which aims to bolster data science education and application in
economically challenged areas. Responsible for the development and leadership of the
Ethics modules component, crafting curriculum that incorporates real-world ethical
considerations into data science education. Facilitate Data Science Days and Summer
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Workshops, providing hands-on learning experiences for high school students, teachers,

and community leaders, enhancing their understanding of data science’s potential

impact. Mentor students and community members in collaborative projects that apply

data science solutions to local challenges, reinforcing the practical benefits and broad 5.3
applicability of data science skills. Oversee the creation of engaging educational

materials and activities that encourage participation from diverse, underserved rural

populations, fostering a more inclusive and knowledgeable future workforce.

Teaching Experience

MATH 3070, Statistical Methods I, 1 course.
MATH 3470, Intro/Prob & Stats, 1 course.
MATH 6080, App Linear Stat Meth Il, 1 course.

Directed Student Learning

Master's Thesis Committee Member, "WIP: Study of invasive carp and methods to
control populations.." (June 2023 - Present). Advised: Rachael Irby

Teaching Innovation and Curriculum Development

Curricular Development. NSF Data Science Corp. June 1, 2024 - Present.
Submitted three learning modules for the Statistics portion of this grant.

Experimental Design Project - Before course vs after course. Math6170 - Experimental

Design I.
August 2023 - Present.
This activity is based on readings in "The American Statistician" from an article written
by a Virginia Tech Professor teaching the same course. Students are given a simple
problem at the beginning of the course from which to design an experiment to answer a
guestion. At the end of the course, the students are asked to redesign their experiment.
Based on their design, simulated data is provided to each student. Each dataset is
unique and reflects the student's design. The students are then asked to 1) reflect what
were the weaknesses of their original design, 2) improve the design, and 3) analyze the
data based on their new design.

Utilized "Retention Practice" from directed readings supplied by CITL in the Summer of
2023.
Math3470 - Introduction to Mathematical Statistics. August 2023 - Present.
During a 75 minute class meeting time, | am stopping pausing throughout the class to
allow the students to practice "retention" through short problem solving. The topic can
be what we may be currently covering or a related topic tangential to understanding the
current one. Several students have commented that they are glad to have a short break
to practice during classtime.
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Source of practice: "Powerful Teaching: Unleash the Power of Learning" by Agarwal and

Bain.

University Service

Chair, Statistics Curriculum. (January 2023 - Present).
Committee Member, Internal Review Board (IRB). (August 2023 - July 2026).
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Agenda Item Summary

Date: September 25, 2025

Agenda Item: Research & Economic Development Report

|:| Review I:l Action No action required

PRESENTER(S): Interim Provost, John Liu and Associate VP for Research and Economic
Development, Michael Aikens

PURPOSE & KEY POINTS: Dr. John Liu, Interim Provost, will provide an update that includes
information on funding activations and trends and how this progress will contribute to the
university’s national rankings and experiential learning opportunities for our students. The
report will also update the newest approved centers at the university.

Dr. Michael Aikens, Associate Vice President for Research and Economic Development, will

provide a brief report on what is being implemented now to further grow the research
enterprise at the university.
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Agenda Item Summary

Date: September 25, 2025

Agenda Item: Student Affairs Report

|:| Review I:l Action No action required

PRESENTER(S): Interim Vice President for Student Affairs, Marc Burnett

PURPOSE & KEY POINTS: Mr. Marc Burnett, Interim Vice President for Student Affairs, will
provide an update on the Student Affairs unit.

219



September 25, 2025 Academic & Student Affairs Committee Agenda and Materials - Athletics Update

Agenda Item Summary

Date: September 25, 2025

Agenda Item: Athletics Update

|:| Review I:l Action No action required

PRESENTER(S): Athletics Director, Casey Fox

PURPOSE & KEY POINTS: Athletics Director, Casey Fox, will provide an update on Tennessee
Tech athletics.
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Agenda Item Summary

Date: September 25, 2025

Agenda Item: University Advancement Report

|:| Review I:l Action No action required

PRESENTER(S): Dr. Kevin Braswell

PURPOSE & KEY POINTS: Dr. Braswell, Vice President for University Advancement, will provide
an update from University Advancement, including an end-of-year report for fiscal year 2025.
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w

Foundation
TENNESSEE TECH

TENNESSEE TECHNOLOGICAL UNIVERSITY FOUNDATION

BOARD OF DIRECTORS

DIRECTOR POSITION END OF TERM

President Oldham Board Co-Chair NA

Kevin Braswell Board Executive Director NA

Claire Stinson Board Treasurer NA

John Rose Board Director NA

Trudy Harper Board Director Nov., 2025
Chris Privon Investment & Finance Committee Chair Nov., 2025
Fred Lowery Board Director April, 2026
Dianne Murphy Board Director April, 2027
Alfonzo Alexander Board Chair, Executive Committee Chair April, 2027
Amy New Board Vice Chair, Nominating & Governance Chair | April, 2027
Nathan Burton Board Vice Chair-Elect April, 2027
Teresa Chasteen-Dunn | Board Director May, 2028
John Milne Board Director Jan., 2029
Peter Shen Board Director Aug., 2029
Zaire Mattox* Board Director Nov., 2025
Braxton Westbrook* Board Director Nov., 2026
New Student Member* | Board Director Nov., 2030
New Board Member Board Director Nov., 2030
New Board Member Board Director Nov., 2030
New Board Member Board Director Nov., 2030
New Board Member Board Director Nov., 2030
New Board Member Board Director Nov., 2030

*Student terms last for two years, or when the student graduates. Whichever comes first.
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