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I move to authorize SDSMT to offer a minor in Systems Engineering, as presented. 

SOUTH DAKOTA BOARD OF REGENTS 

 

Academic and Student Affairs 

Consent 

 

AGENDA ITEM:  4 – E (4) 

DATE:  August 7-8, 2019 

 

****************************************************************************** 

 

SUBJECT 

New Program: SDSMT Minor in Systems Engineering 

 

CONTROLLING STATUTE, RULE, OR POLICY 

BOR Policy 2:23 – Program and Curriculum Approval  

 

BACKGROUND / DISCUSSION 

South Dakota School of Mines & Technology (SDSMT) requests authorization to offer a 

Minor in Systems Engineering. Students will learn the techniques and tools required to 

create, analyze, and design a complex system in such a way that all components work 

efficiently and collectively toward the desired outcome. Graduates with a Systems 

Engineering minor will be able to apply this knowledge to the engineering designs, an asset 

to graduates and their employers. 

 

The program will require the creation of one new course, but otherwise utilizes existing 

courses from various engineering majors. 

 

SDSMT requests authorization to offer the minor on campus. 

 

IMPACT AND RECOMMENDATION 

SDSMT does not request new resources to offer the minor. SDSMT anticipates graduating 

seven (7) students per year who have completed the minor after full implementation.  

 

Board office staff recommends approval of the program. 

 

ATTACHMENTS 

Attachment I – New Program Request Form: SDSMT – Minor in Systems Engineering 

 

https://www.sdbor.edu/policy/Documents/2-23.pdf
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SOUTH DAKOTA BOARD OF REGENTS 

ACADEMIC AFFAIRS FORMS 

New Baccalaureate Degree Minor 

  

 

Use this form to propose a new baccalaureate degree minor (the minor may include existing and/or new courses.  An 

academic minor within a degree program enables a student to make an inquiry into a discipline or field of study beyond 

the major or to investigate a particular content theme. Minors provide a broad introduction to a subject and therefore 

develop only limited competency. Minors consist of a specific set of objectives achieved through a series of courses. 

Course offerings occur in a specific department or may draw from several departments (as in the case of a topical or 

thematic focus). In some cases, all coursework within a minor proscribed; in others cases, a few courses may form the 

basis for a wide range of choices. Regental undergraduate minors typically consist of 18 credit hours. Proposals to 

establish new minors as well as proposals to modify existing minors must recognize and address this limit. 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 Baccalaureate Degree Minor Form to the university website for review 

by other universities after approval by the Executive Director and Chief Academic Officer. 

 

UNIVERSITY: SDSM&T 

TITLE OF PROPOSED MINOR: Systems Engineering 

DEGREE(S) IN WHICH MINOR MAY BE 

EARNED: 

All degrees 

EXISTING RELATED MAJORS OR MINORS: All Engineering Majors and 

Mathematics 

INTENDED DATE OF IMPLEMENTATION: Spring 2020  

PROPOSED CIP CODE: 14.1001 

UNIVERSITY DEPARTMENT: Electrical Engineering 

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.  Do you have a major in this field (place an “X” in the appropriate box)? 
 

 

2. If you do not have a major in this field, explain how the proposed minor relates to your 

university mission. The mission of the university is to educate scientists and engineers to 

address global challenges, innovate to reach our creative potential, and engage in partnerships to 

transform society.  In today’s world, technological solutions consist of a complex array of 

☐  ☒ 

Yes  No 
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interdisciplinary components assembled to achieve a specific purpose. Systems engineering has 

evolved as a method leading the overall technical efforts of a multitude of branches of 

engineering and disciplines of science to effectively solve these multifaceted problems.  This 

minor would therefore directly support the mission of the university by providing instruction in 

system level thinking and design approaches. 

 

3. What is the nature/purpose of the proposed minor? The minor would combine existing 

systems level instruction provided within the various academic programs with the fundamental 

knowledge required to investigate complex situations and effectively merge separate bodies of 

knowledge together to achieve a functional objective. 

 

4. How will the proposed minor benefit students? The students will learn the techniques and 

tools required to create, analyze, and design a complex system in such a way that all 

components work efficiently in synergy to collectively perform a desired outcome. Students 

graduating with a systems engineering minor will be ready to immediately apply this 

knowledge to their engineering designs and will be a valuable asset to their employer thus 

providing them a competitive edge.  A minor in systems engineering is therefore an asset to 

all science and engineering majors at SDSMT and of particular interest to those enrolled in 

Electrical Engineering, Mechanical Engineering, Computer Engineering, and Civil 

Engineering since those disciplines most often involve complex systems. 

 

5. Describe the workforce demand for graduates in related fields, 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. The minor in systems engineers serves to make graduates of 

traditional engineering programs more competitive in the marketplace. As a result, workforce 

statistics shown below are applicable to the graduate’s primary degree program. 

          Source              Field Expected Growth 

             

U.S Bureau of Statistics Electronics Engineering 7% 

“ Mechanical Engineering 9% 

“ Civil Engineering 11% 

“ Biomedical Engineering 7% 

“ Industrial Engineering 10% 

S.D. Dept of Labor & Reg Electronics Engineering 12% 

Future Jobs Report 2018 Systems Engineers in Mining 15% 

 Mechanical Engineers in Biotechnology 19% 

                   “ Renewable Energy Engineers 31% 

                   “           Infrastructure 19% 

 

 

6. Provide estimated enrollments and completions in the table below and explain the 

methodology used in developing the estimates (replace “XX” in the table with the appropriate 

year). 

 

 Fiscal Years* 

 1st 2nd 3rd 4th 
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Estimates FY 20 FY 21 FY 22 FY 23 

Students enrolled in the minor (fall) 3 5 10 10 

Completions by graduates 0 1 3 7 
*Do not include current fiscal year. 

 

Approximately 6% of students attending SDSMT choose a minor in addition to their program of study. The initial 

number listed in the above table has been calculated using a conservative percentage of 4% of the total number of 

students, at the junior and senior levels, enrolled in the B.S. EE curriculum since this is the initial candidate pool for 

students who will be interested in this minor. Due to the multi-disciplinary value of the minor, it is anticipated that 

the number of students choosing the minor will grow quickly among non-EE majors. 

  

7. What is the rationale for the curriculum? Demonstrate/provide evidence that the 

curriculum is consistent with current national standards. The curriculum consists of two 

core courses which cover both the fundamentals of system thinking and engineering and provide 

the foundation of mathematics required for risk analysis and decision making. Selection of the 

remaining credit hours for the minor may be taken from a number of courses designed to broaden 

the student’s knowledge of the systems typically found in their chosen core curriculum. Courses 

and curriculum are consistent with instruction found in existing undergraduate minors available 

in systems engineering in the United States. 

 

8. Complete the tables below. Explain any exceptions to Board policy requested. 

 

A. Distribution of Credit Hours 
 

Systems Engineering 

 
Credit Hours Percent 

Requirements in minor 7  39% 

Electives in minor 11-14  61% 

   

Total 18-21 100% 

 

B. Required Courses in the Minor* 
 

Prefix Number Course Title 

(add or delete rows as needed) 
Credit 

Hours 

New 

(yes, no) 

EE 451  Fundamentals of Systems Engineering 4 Yes 

MATH 381 Introduction to Probability & Statistics 3 No 

     

  Subtotal 7  

* Students must earn a grade of ‘C’ or better for a course to be counted toward the requirements of 

the minor. 

 

9. Elective Courses in the Minor*: List courses available as electives in the program. Indicate 

any proposed new courses added specifically for the minor. 

Prefix Number Course Title 

(add or delete rows as needed) 
Credit 

Hours 

New 

(yes, 

no) 

CBE 433 Process Control 3 No 
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CBE 450 Systems Analysis Applied to Chemical 

Engineering 

2/3 No 

CBE 463 Process Design for Chemical Engineering 2 No 

CBE 465 Advanced Process and Equipment Design 2 No 

CBE 466 Capstone Design for Chemical 

Engineering 

2 No 

CEE 336/336L Hydraulic Systems Design/Lab 3 No 

CEE 284 Applied Numerical Methods 3 No 

CEE 489 Capstone Design Project 3 No 

CENG  342/342L Digital Systems 4 No 

CENG 452/452L Robotic Control Systems/Lab 3 No 

CENG 447/447L Embedded Systems/Lab 4 No 

CENG 464 Senior Design Project I 2 No 

CENG 465 Senior Design Project II 2 No 

CSC  464 Senior Design I 2 No 

CSC 465 Senior Design II 2 No 

EE 250/250L Electronic Sensors & Actuators/Lab 3 Yes 

EE 301/301L Introduction to Circuits, Machines, and 

Systems/Lab 

4 No 

EE 313 Signals and Systems 3 No 

EE 314/314L Control Systems/Lab 4 No 

EE 330/330L Energy Systems/Lab 4 No 

EE 351/351L Mechatronics & Measurement 

Systems/Lab 

4 No 

EE 421/421L Communication Systems/Lab 4 No 

EE 431/431L Power Systems/Lab 4 No 

EE 447 Advanced Power Systems 3 No 

EE 452/452L Robotic Control Systems/Lab 3 No 

EE 453/453L Feedback Control Systems/Lab 4 No 

EE 456/456L Digital Control Systems/Lab 4 No 

EE 464 Senior Design Project I 3 No 

EE 465 Senior Design II Project II 3 No 

ENGM 435 Optimization Techniques 3 No 

GEOE 464 Geological Engineering Design Project I 3 No 

GEOE 465 Geological Engineering Design Project II 3 No 

GEOL 416/416L Introduction to GIS/Lab 3 No 

IENG 301/302 (Basic) Engineering Economics 2/3 No 

IENG 362 Stochastic Models 3 No 

IENG 415 Decision Analysis 3 No 

IENG  425 Production & Operation Management 3 No 

IENG 464 Senior Design Project I 3 No 

IENG 465 Senior Design Project II 3 No 

MATH 315 Linear Algebra 3 No 

MATH 451 Mathematical Modeling 3 No 

MATH 373 Introduction to Numerical Analysis 3 No 

MATH 486 Statistical Quality & Process Control 3 No 

ATTACHMENT I     5



 

Program Forms: New Baccalaureate Degree Minor Form (Last Revised 05/2017) 

 

 

 ME   264/264L Electromechanical Systems Product 

Development & Design/Lab 

4 No 

ME  265/265L Product Design & Development- 

Introduction to Systems Engineering/Lab 

4 No 

ME 269/269L Energy Systems Product Development and 

Design/Lab 

4 No 

ME 351/351L Mechatronics & Measurement 

Systems/Lab 

4 No 

ME 352 Introduction to Dynamic Systems 3 No 

ME 453/453L Feedback Control Systems/Lab 4 No 

ME 477 Mechanical Engineering Design I 2 No 

ME 479 Mechanical Systems Design II 2 No 

MET 352/352L Principles of Metallurgical Design 2 No 

MET 464 Senior Design I 2 No 

MET 465 Senior Design II 1 No 

  Subtotal  11-14  

* Students must earn a grade of ‘C’ or better for a course to be counted toward the elective 

requirements of the minor. 

 

10. What are the learning outcomes expected for all students who complete the minor? How 

will students achieve these outcomes? 

1. The student will understand the seven tasks associated with a system engineering design 

process as specified by the International Council on Systems Engineering (INCOSE). 

2. The student will understand the how to use modularity as a fundamental concept in a 

system design hierarchy. 

3. Students will be able to apply the tools of probability and statistics when performing risk 

management analysis of a system. 
These outcomes will be achieved through lectures on the concepts of systems engineering 

supplemented by projects and lab experiences obtained in electives courses in systems applicable 

to the student’s chosen field of study.  Achievement of the outcomes will be demonstrated, in part, 

by earning a C or better in the minor’s required courses. 

 

11. What instructional approaches and technologies will instructors use to teach courses in the 

minor? This refers to the instructional technologies and approaches used to teach courses and 

NOT the technology applications and approaches expected of students. 

 

Standard instructional techniques will be utilized in all courses.  Foundational courses are 

primarily taught via lecture and/or project based assignments.  Electives utilize lecture or 

lecture/lab techniques as required by the individual course. 

 

12. Delivery Location1 
 

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)? 

                                                           
1 The accreditation requirements of the Higher Learning Commission (HLC) require Board approval for a university 

to offer programs off-campus and through distance delivery. 
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 Yes/No Intended Start Date 

On campus Yes Spring 2020  

 

 Yes/No If Yes, list location(s) Intended Start Date 

Off campus No  Choose an item. Choose 

an item.  

 

 Yes/No If Yes, identify delivery methods2 Intended Start Date 

Distance Delivery 

(online/other distance 

delivery methods) 

No  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)? 3 

 

 Yes/No If Yes, identify delivery methods Intended Start Date 

Distance Delivery 

(online/other distance 

delivery methods) 

No  Choose an item. Choose 

an item. 

 

13. Does the University request any exceptions to any Board policy for this minor? Explain 

any requests for exceptions to Board Policy. If not requesting any exceptions, enter “None.” 

None 

 

14. 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 minor. Address off-

campus or distance delivery separately.  

The only new elective class EE-250 is part of the updated BS EE curriculum and therefore no 

additional budgetary or personnel are required. The required course EE-451 Fundamentals of 

Systems Engineering is being supported through existing full-time faculty in the Electrical 

Engineering Department. 

 

15. New Course Approval: New courses required to implement the new minor may receive 

approval in conjunction with program approval or receive approval separately. Please 

check the appropriate statement (place an “X” in the appropriate box). 
 

☒ 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 7. 
 

☐ NO,  

                                                           
2 Delivery methods are defined in AAC Guideline 5.5. 
3  This question responds to HLC definitions for distance delivery. 
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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 

approval requests separately or at a later date in accordance with Academic Affairs 

Guidelines. 
 

16. 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. 

Appendix C 
  

 

SOUTH DAKOTA BOARD OF REGENTS 

ACADEMIC AFFAIRS FORMS 

New Course Request 
  

 

Use this form to request a new common or unique course. Consult the system database through Colleague or the Course 

Inventory Report for information about existing courses before submitting this form. 

 

SDSM&T  Electrical Engineering 

Institution  Division/Department 

 
 Click here to enter 

a date. 

Institutional Approval Signature  Date 
 

 

 

Section 1. Course Title and Description 
If the course contains a lecture and laboratory component, identify both the lecture and laboratory 

numbers (xxx and xxxL) and credit hours associated with each. Provide the complete description as 

you wish it to appear in the system database in Colleague and the Course Inventory Report including 

pre-requisites, co-requisites, and registration restrictions. 

 

Prefix & No. Course Title Credits 

EE 451 Fundamentals of Systems Engineering (4-0) 4 
NOTE: The Enrollment Services Center assigns the short, abbreviated course title that appears on transcripts. The short 

title is limited to 30 characters (including spaces); meaningful but concise titles are encouraged due to space limitations 

in Colleague.    

 

Course Description  

This course will explore a broad overview of systems engineering as an approach to designing, 

building, and operating complex engineering systems.  Fundamentals associated with systems 

thinking, system analysis, and definition will be taught. Topics include concept exploration 

and definition, systems architecture methods, model-based systems engineering practices, 

systems engineering processes, and life cycle systems management techniques. Case studies 

will be utilized as a practical learning tool to illustrate systems engineering applications. 
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NOTE: Course descriptions are short, concise summaries that typically do not exceed 75 words. DO: Address the 

content of the course and write descriptions using active verbs (e.g., explore, learn, develop, etc.). DO NOT: Repeat 

the title of the course, layout the syllabus, use pronouns such as “we” and “you,” or rely on specialized jargon, vague 

phrases, or clichés. 
 

Pre-requisites or Co-requisites (add lines as needed) 

Prefix & No. Course Title Pre-Req/Co-Req? 

MATH 381 Introduction to Probability & Statistics Pre-Req 

 

Registration Restrictions 

Junior or Senior level standing. 

Section 2. Review of Course 
 

2.1.   Was the course first offered as an experimental course (place an “X” in the appropriate 

box)? 

☐ Yes  (if yes, provide the course information below) ☒ No 

 

2.2.   Will this be a unique or common course (place an “X” in the appropriate box)? 
If the request is for a unique course, verify that you have reviewed the common course catalog 

via Colleague and the system Course Inventory Report to determine if a comparable common 

course already exists. List the two closest course matches in the common course catalog and 

provide a brief narrative explaining why the proposed course differs from those listed. If a 

search of the common course catalog determines an existing common course exists, complete 

the Authority to Offer an Existing Course Form. 

 

Prefix & No. Course Title Credits 

ME 265/L Product Design & Development- Introduction to Systems 

Engineering/Lab 

2-2 

IENG 366 Engineering Management 3-0 

Provide explanation of differences between proposed course and existing system catalog courses 

below: 

The proposed course is intended to present both the fundamentals associated with systems 

engineering and provide standard tools and techniques required for their application in the 

design of systems. ME 265 states that it includes a brief introduction to selected systems 

engineering topics and therefore does not present the depth of material contained in this 

course.  IENG 366, Engineering Management, touches on systems thinking but concentrates 

on the formation and operation of business and industrial enterprises.  The proposed course 

focuses on a modular approach to system architecture and technical development that can be 

utilized in complex engineering designs. 

 

☐ Common Course Indicate universities that are proposing this common course: 
   

 ☐ BHSU ☐ DSU ☐ NSU ☐ SDSMT ☐ SDSU ☐ USD 

 

Section 3. Other Course Information 
 

3.1. Are there instructional staffing impacts? 

☒ Unique Course 
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☐ No.  Replacement of   

  (course prefix, course number, name of course, credits) 

  *Attach course deletion form 

   

Effective date of deletion: Click here to enter a date.  

 

☒ No.  Schedule Management, explain below:  

This course is intended to be provided as an on-line course only. Following 

development of the course, impact to departmental staffing should be 

minimal . 

 

☐ Yes.  Specify below:  

 

3.2. Existing program(s) in which course will be offered: BS.EE 

 

3.3. Proposed instructional method by university: R Lecture 

 

3.4. Proposed delivery method by university: 

015, 018, and 019 (as required) 

 

3.5. Term change will be effective: Spring 2020 

 

3.6. Can students repeat the course for additional credit? 

☐ Yes, total credit limit:   ☒ No 

 

3.7. Will grade for this course be limited to S/U (pass/fail)? 

☐ Yes ☒ No 

 

3.8. Will section enrollment be capped? 

☒ Yes, max per section: 30  ☐ No 

 

3.9. Will this course equate (i.e., be considered the same course for degree completion) with 

any other unique or common courses in the common course system database in Colleague 

and the Course Inventory Report? 
 

☐ Yes ☒ No 

If yes, indicate the course(s) to which the course will equate (add lines as needed): 

 

Prefix & No. Course Title 

  

 

3.10. Is this prefix approved for your university? 

☒ Yes ☐ No 

If no, provide a brief justification below: 
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Section 4. Department and Course Codes (Completed by University Academic 

Affairs) 
 

4.1. University Department Code:  EE 

 

4.2. Proposed CIP Code:  14.1001 Electrical and Electronics Engineering 
  

Is this a new CIP code for the university? ☐ Yes ☒ No 
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NEW COURSE REQUEST 
Supporting Justification for On-Campus Review 

 
Thomas Montoya, PhD    Click here to enter a date. 

Request Originator   Signature  Date 

 

Magesh Rajan, PhD    Click here to enter a date. 

Department Chair  Signature  Date 

 

    Click here to enter a date. 

School/College Dean   Signature  Date 

 
 

1. Provide specific reasons for the proposal of this course and explain how the changes enhance 

the curriculum.    

Today’s engineering solutions typically consist of a complex array of inter-disciplinary 

components which are required to function as a seamless system.   As a result, systems 

engineering has evolved to provide an organized approach to successful engineering.  A 

course in the fundamentals of the discipline is therefore an asset to electrical engineering 

students pursing a control and systems focus area.  In addition, the course is of value to any 

engineering discipline focusing on system design and operation. 
 

2. Note whether this course is:   ☐ Required ☒ Elective 
 

3. In addition to the major/program in which this course is offered, what other majors/programs 

will be affected by this course? No effects to other programs anticipated.  
 

4. If this will be a dual listed course, indicate how the distinction between the two levels will be 

made.  N/A 

5. Desired section size  30 students max  
 

6. Provide qualifications of faculty who will teach this course.  List name(s), rank(s), and 

degree(s). 

Neha Choudhary, Lecturer, BS.EE, MS.EE 

Shannon Thornburg, Lecturer, BS.ME, BS.EE, MS.AAE, PhD.AAE 

Shankarachary Ragi, Assistant Professor, B.Tech EE, M.Tech EE, PhD ECE 
 

7. Note whether adequate facilities are available and list any special equipment needed for the 

course. Current facilities are available and adequate. 

8. Note whether adequate library and media support are available for the course. 

No special requirements. 

9. Will the new course duplicate courses currently being offered on this campus?   

 ☐ Yes ☒ No 

 If yes, provide justification. 
 

10. If this course may be offered for variable credit, explain how the amount of credit at each 

offering is to be determined.  N/A 

11. Add any additional comments that will aid in the evaluation of this request. 
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