ACADEMIC AFFAIRS COUNCIL
AGENDA ITEM: 5 – E
DATE: September 1-2, 2020
******************************************************************************
SUBJECT
New Program: SDSMT – M.S. in Industrial Engineering
CONTROLLING STATUTE, RULE, OR POLICY
BOR Policy 2:23 – Program and Curriculum Approval
BOR Policy 2:1 – External Review of Proposed Graduate Programs
BACKGROUND / DISCUSSION
South Dakota School of Mines and Technology (SDSMT) requests permission to offer a
Master of Science (MS) program in Industrial Engineering. Industrial Engineers find
methods to eliminate wastefulness in production processes, and devise efficient systems
integrating workers, machines, materials, information, and energy to make a product or
provide a service. The National Science Foundation indicates increased demand for
engineers with master’s degrees, and the US Bureau of Labor Statistics projects
employment in industrial engineering will grow by 10% through 2026.
The proposed degree will include an accelerated option for current SDSMT students to
retain top-level in-state students and to attract regional, national and international students
with an interest in pursuing an on-campus research-focused master’s degree. The program
will complement the current Master of Science program in Engineering Management,
which is currently delivered primarily online, with some evening courses for on-campus
students. The proposed program is also intended to support the research mission of the
SDSMT in Industrial Engineering, as students will be required to complete a thesis or
research project working with the Industrial Engineering faculty on externally funded
research projects.
The intent to plan for this program was approved in April 2019.
IMPACT AND RECOMMENDATION
Board office staff recommends approval of the program.
ATTACHMENTS
Attachment I – New Program Request Form: SDSMT – MS in Industrial Engineering

******************************************************************************
DRAFT MOTION
Authorize SDSMT to offer the M.S. in Industrial Engineering, as presented.
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SOUTH DAKOTA BOARD OF REGENTS
ACADEMIC AFFAIRS FORMS

New Graduate Degree Program
Use this form to propose a new graduate degree program. The Board of Regents, Executive Director, and/or their
designees may request additional information about the proposal. After the university President approves the proposal,
submit a signed copy to the Executive Director through the system Chief Academic Officer. Only post the New Graduate
Degree Program Form to the university website for review by other universities after approval by the Executive Director
and Chief Academic Officer. The university should consult the “Campus Guide to the New Graduate Program Approval
Process” for information on specific aspects of the approval process.

UNIVERSITY:
PROPOSED GRADUATE PROGRAM:
EXISTING OR NEW MAJOR(S):
DEGREE:
EXISTING OR NEW DEGREE(S):
INTENDED DATE OF IMPLEMENTATION:
PROPOSED CIP CODE:
SPECIALIZATIONS:1
IS A SPECIALIZATION REQUIRED (Y/N):
DATE OF INTENT TO PLAN APPROVAL:
UNIVERSITY DEPARTMENT:

SDSM&T
Industrial Engineering
New
Master of Science
Existing
Fall 2020
14.3501
No
4/3/2019
Industrial Engineering & Engineering
Management (MIEG)

UNIVERSITY DIVISION:
University Approval
To the Board of Regents and the Executive Director: I certify that I have read this proposal, that
I believe it to be accurate, and that it has been evaluated and approved as provided by university
policy.
Click here to enter a
date.

President of the University

Date

1. What is the nature/purpose of the proposed program?
The proposed degree is a research-focused Master of Science in Industrial Engineering
program. It will include an accelerated option for students currently enrolled at South
Dakota School of Mines and Technology (SDSMT). It is intended to retain top-level instate students and attract regional, national and international students with an interest in
pursuing an on-campus research-focused master’s degree. The program will complement the
1

If the proposed new program includes specific specializations within it, complete and submit a New Specialization
Form for each proposed specialization and attach it to this form. Since specializations appear on transcripts, they
require Board of Regents approval.
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current Master of Science program in Engineering Management. This program is
currently delivered primarily online-distance, with some evening courses for on-campus
students. In addition to meeting a regional need for a graduate degree program of this type,
the program is also intended to support the research mission of the SDSMT in Industrial
Engineering. Students enrolled in this program will be required to complete a thesis or
research project working with the faculty of the Industrial Engineering Department. It is
anticipated that these projects will be done as part of externally funded research conducted
by the faculty.
As defined by the US Bureau of Labor Statistics, “industrial engineers find ways to eliminate
wastefulness in production processes. They devise efficient systems that integrate workers,
machines, materials, information, and energy to make a product or provide a service.” The
Department of Industrial Engineering was established at SD Mines in 2006 and currently
enrolls approximately 150 undergraduate students in the B.S. Industrial Engineering and
Engineering Management degree program and 50 graduate students in the M.S. Engineering
Management program. There are currently 8 faculty members in the department.
2. How does the proposed program relate to the university’s mission and strategic plan, and
to the current Board of Regents Strategic Plan 2014-2020?2
BOR Policy 1:10:3 and SDCL 13-60-1 identify the mission of South Dakota School of Mines
and Technology as that of a technological university specializing in undergraduate and
graduate education emphasizing science and engineering. The university has authorization to
offer graduate programming in engineering and sciences. The Board implemented SDCL 1360-1 by authorizing graduate and undergraduate programs in engineering and the sciences to
promote excellence in teaching and learning, to support research, scholarly and creative
activities, and to provide service to the State of South Dakota, the region, and the nation.
The proposed program will support all three components of the SD Mines mission. It will
prepare leaders in engineering and science by establishing a rigorous post-baccalaureate
educational program in Industrial Engineering. It will advance knowledge and its application
through support of faculty-led, externally supported research. It serves the State of South
Dakota, the region and the nation by providing well-trained graduates that will drive economic
activity in science and technology.
The program will promote the South Dakota Board of Regents Strategic plan in the following
ways:
•

Goal 1. Student Success – the program will increase the number of graduate degrees
awarded and will attract and retain more non-resident students in South Dakota.

•

Goal 2. Academic Quality and Performance – the program will represent a new graduate
program for the state.

2

South Dakota statutes regarding university mission are located in SDCL 13-57 through 13-60; Board of Regents
policies regarding university mission are located in Board Policies 1:10:1 through 1:10:6. The Strategic Plan 20142020 is available from https://www.sdbor.edu/the-board/agendaitems/Documents/2014/October/16_BOR1014.pdf.
Program Forms: New Graduate Degree Program Form (Last Revised 05/2017)

ATTACHMENT I
•

4

Goal 3. Research and Economic Development – the program will increase grant and
contract expenditures and will increase the number of graduates from STEM programs.
The program also aligns with existing and future state workforce needs.

3. Describe the workforce demand for graduates of the program, including national demand
and demand within South Dakota. Provide data and examples; data sources may include but
are not limited to the South Dakota Department of Labor, the US Bureau of Labor Statistics,
Regental system dashboards, etc.
Contrary to what is indicated by the “industrial” label, Industrial Engineers work in a variety
of different job sectors including: health care, information technology, agriculture, service
industries, consulting, research and development, wholesale trade and manufacturing. The US
Bureau of Labor Statistics projects employment in industrial engineering will grow by 10%
from 2016 to 2026 which is higher than the average of engineers in general (8%) and higher
than the average for all occupations (7%).
Increasingly, engineers in all fields are being asked to obtain M.S. degrees to advance in
their careers. In industrial engineering, the National Science Foundation (NSF) 3 reports that
the number of M.S. degrees awarded increased by 58% from 2002 to 2012. Individuals that
obtain these degrees earn significantly higher wages and advance in their careers faster than
engineers with only B.S. degrees. In industrial engineering, obtaining an M.S. degree allows
engineers to specialize in areas such as production management, quality control, operations
research, and ergonomics. These graduates will provide expertise in areas needed for South
Dakota industry to expand and grow. In addition, the experience in conducting and
managing research obtained in the proposed degree will allow graduates to more effectively
direct research and development efforts resulting in new products and services.
A recent “Program Demand Analysis” conducted for SDSMT by the Ruffalo, Noel,
Levitz identified the Master of Science in Industrial Engineering as a new degree program
that should be considered for future growth. This recommendation was made based on
high regional demand for this degree and relatively few regional peers competing for
these students.
4. How will the proposed program benefit students?
The proposed program will provide students with post-baccalaureate education in industrial
engineering leading to an M.S. Degree. Relative to students with B.S. degrees in industrial
engineering, obtaining an M.S. degree has been demonstrated to: 1) increase the employability of
students; 2) increase the average salary at entry; and 3) reduce the time to promotion and
increase advancement. At present, many of our undergraduate student indicate that they intend
to pursue an M.S. degree in Industrial Engineering at some point in the future. Since there is
currently no degree program of this type in South Dakota, this proposed program would allow
those that are South Dakota residents to obtain this degree at in-state tuition rates and without
relocating out of state.

3

National Science Foundation, STEM Educational Data, How many degrees are earned in engineering, and what
subfields are most popular, on the Internet at https://nsf.gov/nsb/sei/edTool/data/engineering-01.html.
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5. Program Proposal Rationale:
A. If a new degree is proposed, what is the rationale4
No new degree is proposed. Students will be awarded the Master of Science degree.
B. What is the rationale for the curriculum?
The curriculum was developed in consultation with the faculty of SD Mines and consists
primarily of courses that already exist as part of the Master of Science in Engineering
Management offered by the Industrial Engineering Department. The degree is intended to
introduce students to scholarship and research in industrial engineering and provide them
with advanced coursework in specialized topics that are both general in this field of study
and specialized to the interest of the student.
The degree program will include:
 Three core courses (3 CR each for 9CR) in areas of industrial engineering intended
to ensure students have knowledge of fundamental areas of industrial engineering
(operations research, ergonomics/safety, production).
 Five elective courses (15 CR) in topics selected by the student and the advisory
committee to allow the student to focus their education on a specialization within
industrial engineering and to acquire the background needed to conduct research in
the topic selected for their Thesis.
 Thesis credits (6 CR) associated with conducting research associated with a topic in
industrial engineering, preparing a Thesis document, and defending this Thesis as
part of an oral examination.
C. Demonstrate/provide evidence that the curriculum is consistent with current national
standards.
Master of Science degree programs in industrial engineering vary widely throughout the
United States depending on the size of the institution and whether the program focusses on
only a specialty area within the discipline. As demonstrated by our B.S. program, the
industrial engineering department at SD Mines is of moderate size and comprehensive in the
nature of our course offerings. It is difficult to identify identical programs to the one
proposed, however, five M.S. Industrial Engineering programs (Thesis required) that seem
similar are listed below. As demonstrated by these examples, all programs require 30
semester credits hours and are either very general in their requirements (having no core
course) or requiring core courses in areas equivalent to those proposed.
University
Degree Requirements
North
Dakota 30 semester credits including: 15 CR of industrial engineering
State University
coursework (unrestricted), 3 CR industrial engineering seminar, 6
CR other coursework, and 6 CR Thesis.
Texas
Tech 30 semester credits including: 10 CR core courses (3 CR each in
University
operations research, systems and engineering management,
“New Degree” means new to the university. Thus if a campus has degree granting authority for a Ph.D. program
and the request is for a new Ph.D. program, a new degree is not proposed.
4
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manufacturing, statistics, and human factors/ergonomics), 9 CR
other coursework, and 6 CR Thesis.
Auburn University 30 semester credits including: 9 CR core courses (3 CR each in
operations research, manufacturing and production, and statistics), 1
CR seminar, 16-14 CR other coursework, and 4-6 CR Thesis.
University
of 30 semester credits including: 14 CR of industrial engineering
Minnesota
coursework (unrestricted), 6 CR coursework in another major, and
10 CR Thesis.
Oregon
State 45 quarter credits including: 23 CR core courses (information
University
systems – 4 CR, optimization – 3 CR, human factors– 4 CR,
management – 4 CR, statistics – 4 CR, production planning – 3 CR),
16-10 CR other coursework, and 6-12 CR Thesis.

D. Summary of the degree program (complete the following tables):

Master of Science in Industrial Engineering

Credit Hours

Percent

Required courses, all students
Required option or specialization, if any
Electives
Total Required for the Degree Total

15

50%
%
50%

Required Courses
Prefix
Number
Operation Research Core
ENGM
535
ENGM
632
Ergonomics/Safety Core
ENGM
650
ENGM
655
Production Core
IENG
566
ENGM
ENGM

621
798

15
30

Course Title
(add or delete rows as needed)

Credit
Hours

New
(yes, no)

Optimization Techniques
OR
Stochastic Models in Operations Research

3

No

3

No

Safety Management
OR
Ergonomics for Managers

3

No

3

No

Project Planning and Control
OR
Statistical Process Control
Thesis

3

No

3
6
15

No
No

Subtotal
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Elective Courses: List courses available as electives in the program. Indicate any proposed new
courses added specifically for the program.
Prefix
Number
Course Title
Credit
New
(add or delete rows as needed)
Hours
(yes, no)
Elective courses as approved by the advisory committee to reflect the educational and research
interests of the student. Must be 500 level or above and conform to SD Mines graduate studies
policies – 15 CR total in IENG or ENGM, 15 CR total at 600 level or above.
Any course listed above as a core requirement taken in addition to the 3-credit requirement for
the discipline area.
ENGM
615
Nonparametric Statistics
3
No
ENGM
620
Quality Management
3
No
ENGM
625
Innovation and Commercialization
3
No
ENGM
640
Business Strategy
3
No
ENGM
642
Engineering Management and Labor Relations
3
No
ENGM
661
Engineering Economics for Managers
3
No
ENGM
663
Operations Planning
3
No
ENGM
675
Legal and Ethical Issues in Engineering
3
No
Management
ENGM
745
Forecasting for Business and Technology
3
No
ENGM
792
Topics
3
No
IENG
515
Decision Analysis
3
No
IENG
531
Industrial Hygiene
3
No
IENG
592
Topics
3
No
Subtotal
15
6. Student Outcomes and Demonstration of Individual Achievement
A. What specific knowledge and competencies, including technology competencies, will
all students demonstrate before graduation? The knowledge and competencies should
be specific to the program and not routinely expected of all university graduates. Complete
Appendix A – Outcomes using the system form. Outcomes discussed below should be
the same as those in Appendix A.
i)

Effectively employ contemporary tools in operations research, ergonomics/safety,
and production planning.

ii)

Demonstrate the ability to synthesize the scientific literature associated with a
research topic in industrial engineering and complete a related research study.

B. Are national instruments (i.e., examinations) available to measure individual student
achievement in this field? If so, list them.
National instruments are not available to measure achievement in these areas.
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C. How will individual students demonstrate mastery? Describe the specific
examinations and/or processes used, including any external measures. 5 What are the
consequences for students who do not demonstrate mastery?
i)

Successfully completing the three required core curriculum courses with a grade of
B or better.

ii)

Successful oral defense of a Master’s Thesis.

7. What instructional approaches and technologies will instructors use to teach courses in
the program? This refers to the instructional technologies and approaches used to teach
courses and NOT the technology applications and approaches expected of students.
Courses is the program will be taught on-campus at SD Mines using a traditional lecture format.
Distance sections are currently available for some ENGM courses, but students in the proposed
program are expected to attend courses on-campus.
8. Did the University engage any developmental consultants to assist with the development
of the curriculum?6 Did the University consult any professional or accrediting
associations during the development of the curriculum? What were the contributions of
the consultants and associations to the development of curriculum?
No consultants were used in developing the curriculum associated with this program.
No accrediting agency currently exists for M.S. in Engineering programs.

9. Are students enrolling in the program expected to be new to the university or redirected
from other existing programs at the university? Complete the table below and explain the
methodology used in developing the estimates (replace “XX” in the table with the appropriate
year)? If question 12 includes a request for authorization for off-campus or distance delivery,
add lines to the table for off-campus/distance students, credit hours, and graduates.

Estimates
Students new to the university
Students from other university programs
Continuing students
=Total students in the program (fall)
Program credit hours (major courses)**
Graduates

1st
FY 21
3
0
0
3
45
0

Fiscal Years*
2nd
3rd
FY 22
FY 23
5
10
0
0
3
5
8
15
120
3

225
5

5

4th
FY 24
10
0
10
20
300
10

What national examination, externally evaluated portfolio or student activity, etc., will verify that individuals have
attained a high level of competence and identify those who need additional work?
6
Developmental consultants are experts in the discipline hired by the university to assist with the development of a
new program (content, courses, experiences, etc.). Universities are encouraged to discuss the selection of
developmental consultants with Board staff.
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*Do not include current fiscal year.
**This is the total number of credit hours generated by students in the program in the required or elective program
courses. Use the same numbers in Appendix B – Budget.

10. Is program accreditation available? If so, identify the accrediting organization and
explain whether accreditation is required or optional, the resources required, and the
University’s plans concerning the accreditation of this program.
No accrediting agency currently exists for M.S. in Engineering programs.

11. Does the University request any exceptions to any Board policy for this program? Explain
any requests for exceptions to Board Policy. If not requesting any exceptions, enter “None.”
No exceptions are requested.
12. Delivery Location7
A. Complete the following charts to indicate if the university seeks authorization to deliver
the entire program on campus, at any off campus location (e.g., UC Sioux Falls, Capital
University Center, Black Hills State University-Rapid City, etc.) or deliver the entire
program through distance technology (e.g., as an online program)?

On campus

Yes/No
Yes

Intended Start Date
Fall
2
020
Yes/No

If Yes, list location(s)

Choose an
item.

Off campus

Yes/No
Distance Delivery
(online/other distance
delivery methods)

Intended Start Date
Choose an item. Choose
an item.

If Yes, identify delivery methods8 Intended Start Date

Choose an
item.

Choose an item. Choose
an item.

B. Complete the following chart to indicate if the university seeks authorization to deliver
more than 50% but less than 100% of the certificate through distance learning (e.g., as
an online program)? 9
Yes/No

If Yes, identify delivery methods

Intended Start Date

7

The accreditation requirements of the Higher Learning Commission (HLC) require Board approval for a university
to offer programs off-campus and through distance delivery.
8
Delivery methods are defined in AAC Guideline 5.5.
9
This question responds to HLC definitions for distance delivery.
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delivery methods)

No

10

Choose an item. Choose
an item.

13. Cost, Budget, and Resources: Explain the amount and source(s) of any one-time and
continuing investments in personnel, professional development, release time, time
redirected from other assignments, instructional technology & software, other operations
and maintenance, facilities, etc., needed to implement the proposed major. Address offcampus or distance delivery separately. Complete Appendix B – Budget and briefly
summarize to support Board staff analysis.
No additional budget or resources are requested for this proposal. Courses in the program are
currently being offered as part of the MS ENGM program in the Industrial Engineering
department at SD Mines. Faculty time needed to advise students will be absorbed in current
workloads for research and scholarship. Administrative time required to manage the program
will be absorbed in current administrative workload for the Department Head and support staff.
14. Board Policy 2:1 states: “Independent external consultants retained by the Board shall
evaluate proposals for new graduate programs unless waived by the Executive Director.”
Identify five potential consultants (including contact information and short 1-2 page
CVs) and provide to the System Chief Academic Officer (the list of potential consultants
may be provided as an appendix). In addition, provide names and contact information
(phone numbers, e-mail addresses, URLs, etc.) for accrediting bodies and/or journal
editors who may be able to assist the Board staff with the identification of consultants.
Given that the program does not require new resources, it is requested that the need for external
consultants to evaluate the program be waived.
15. Is the university requesting or intending to request permission for a new fee or to attach
an existing fee to the program (place an “X” in the appropriate box)? If yes, explain.

Yes

X
No

Explanation (if applicable):
16. New Course Approval: New courses required to implement the new graduate program
may receive approval in conjunction with program approval or receive approval
separately. Please check the appropriate statement:
YES,
the university is seeking approval of new courses related to the proposed program in
conjunction with program approval. All New Course Request forms are included as
Appendix C and match those described in section 5D.
X

NO,
the university is not seeking approval of all new courses related to the proposed
program in conjunction with program approval; the institution will submit new course
Program Forms: New Graduate Degree Program Form (Last Revised 05/2017)
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approval requests separately or at a later date in accordance with Academic Affairs
Guidelines.

17. Additional Information: Additional information is optional. Use this space to provide
pertinent information not requested above. Limit the number and length of additional
attachments. Identify all attachments with capital letters. Letters of support are not necessary
and are rarely included with Board materials. The University may include responses to
questions from the Board or the Executive Director as appendices to the original proposal
where applicable. Delete this item if not used.
Admission Requirements
Students applying to this program must submit
 Completed graduate application form
 $35 application fee
 One official transcript of prior academic work, sent directly to SD Mines by the issuing
institution, showing the undergraduate degree awarded.
 Additional requirements exist for international students, including a third-party foreign
transcript evaluation and evidence of English proficiency.
Students admitted to this degree program must possess a Bachelor of Science (BS) degree from
a four-year accredited institution with a major in engineering, mathematics or the sciences. In
addition to the standard admissions requirement, students with a cumulative GPA in their BS
degree of less than 3.0 on a 4-point scale, must submit a valid GRE score.
Prior to enrolling in core courses for the program, students must demonstrate a proficiency in
probability and statistics (equivalent to SD Mines IENG 381) and engineering economics
(equivalent to SD Mines IENG 301). Students who do not possess adequate background in
these areas will be required to complete remedial undergraduate courses that cannot be used as
electives in the MS program of study.
Accelerated Master’s Program
Students admitted to the proposed MS IE degree program that are currently enrolled at SD
Mines can participate in the accelerated BS/MS program. Course taken as part of this program
must be at the 500/600 level and be approved by the student’s graduate advisor and the program
coordinator. A maximum of 9 credit hours applied to the BS degree can be used as part of the
MS IE degree.
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