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DRAFT MOTION 

Authorize SDSM&T to offer a PhD in Electrical Engineering, as presented. 

ACADEMIC AFFAIRS COUNCIL 

 

 

AGENDA ITEM:  4 – C (5) 
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****************************************************************************** 

 

SUBJECT 

New Program: SDSM&T PhD in Electrical 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 & Technology (SDSM&T) requests approval to offer a Ph.D. 

program in Electrical Engineering. The program will leverage collaborative opportunities 

with the existing Ph.D. program in Electrical Engineering at South Dakota State University 

(SDSU). The proposed program supports the system strategic goals and will facilitate strong 

collaborations in academic, scholarly research and economic growth activities across the 

state of South Dakota. The primary purposes of the proposed program are: 

1. to provide a mechanism to improve the success of faculty research efforts and to 

provide expanded graduate educational opportunities for South Dakota students 

interested in pursuing academic or research-focused careers in electrical engineering; 

2. to improve the prospects for recruiting highly qualified and productive faculty 

members; 

3. to enhance the chances for success of faculty in competing for research funding; 

4. to support research commercialization prospects, drive innovation, and increase 

entrepreneurial opportunities 

5. to support South Dakota’s economic growth by driving innovation and train 

graduates in the following fast growing fields: 

 power and energy systems, power electronics 

 renewable energies  

 sensing, control, and optimization for autonomous systems 

 artificial intelligence, smart automation, and robotics 

 data analytics, machine learning, and computer vision 

 wireless communications and applied electromagnetics 

 

https://www.sdbor.edu/policy/Documents/2-23.pdf
https://www.sdbor.edu/policy/documents/2-1.pdf
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The intent to plan for this program was waived.  The program will not require the creation 

of any new courses. 

IMPACT AND RECOMMENDATION 

Although much of the infrastructure for this program is already in place, SDSM&T 

anticipates potential future need for additional resources needed to bring the program to a 

level that is competitive with similar programs in the region. Such requests would come 

from the university during the annual budgeting process. Additional graduate research 

assistantships, with competitive stipends, and operating funds (e.g., travel to funding 

agencies and conferences) would increase faculty and student time spent on proposals and 

research, leading to greater success in obtaining external funding and increased potential 

for startups and spinoffs from discoveries. 

 

Sharing of courses and expertise between programs at SDSM&T and SDSU will allow for 

efficient use of current resources. Existing university assistantship funds will be prioritized, 

to the limited extent possible, to support Ph.D. students with teaching assistantships.   

 

Faculty members will apply for external grants and contracts to support Ph.D. level graduate 

students and to acquire additional specialized laboratory equipment, research materials, and 

supplies.  Due the proposal process, a time lag of 1-3 years is anticipated for effort this to 

yield significant resources, slowing the growth of the program.  

 

Board office staff recommends approval of the program. 

  

ATTACHMENTS 

Attachment I – New Program Request Form: SDSM&T – PhD in Electrical Engineering 
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SOUTH DAKOTA BOARD OF REGENTS 

ACADEMIC AFFAIRS FORMS 

New Graduate Degree Program 

  

 

    

UNIVERSITY: SDSM&T 

PROPOSED GRADUATE PROGRAM: Doctor of Philosophy (Ph.D.) in 

Electrical Engineering 

 EXISTING OR NEW MAJOR(S): Existing 

DEGREE: Doctor of Philosophy 

 EXISTING OR NEW DEGREE(S): Existing 

INTENDED DATE OF IMPLEMENTATION: 2020-2021 Academic Year 

PROPOSED CIP CODE: 14.1001 

SPECIALIZATIONS: N/A 

IS A SPECIALIZATION REQUIRED (Y/N): No 

DATE OF INTENT TO PLAN APPROVAL: Click here to enter a date. 

UNIVERSITY DEPARTMENT: Electrical Engineering 

UNIVERSITY DIVISION: SDSM&T Academic Affairs 

 

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? 

South Dakota School of Mines & Technology (SDSM&T) requests approval to offer a Ph.D. 

program in Electrical Engineering. The program will leverage collaborative opportunities with 

the existing Ph.D. program in Electrical Engineering at South Dakota State University (SDSU). 

The proposed program supports the system strategic goals and will allow the South Dakota 

Regental institutions to form strong collaborations in academic, scholarly research and economic 

growth activities across the state of South Dakota. The primary purposes of the proposed 

program are: 

1. to provide a mechanism to improve the success of faculty research efforts and to provide 

expanded graduate educational opportunities for South Dakota students interested in 

pursuing academic or research-focused careers in electrical engineering; 

2. to improve the prospects for recruiting highly qualified and productive faculty members; 

3. to enhance the chances for success of SDSM&T EE faculty in competing for research 

funding; 

4. to support research commercialization prospects, drive innovation, and increase 

entrepreneurial opportunities 
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5. to support South Dakota’s economic growth by driving innovation and train graduates in the 

following fast growing fields: 

 power and energy systems, power electronics 

 renewable energies  

 sensing, control, and optimization for autonomous systems 

 artificial intelligence, smart automation, and robotics 

 data analytics, machine learning, and computer vision 

 wireless communications and applied electromagnetics (e.g., antennas and microwaves)  

 

Electrical Engineering fields are one of the fastest growing fields as reported in Future of Jobs 

Report 2018 (surveyed more than 300 global companies across 12 industries and 20 emerging 

economies)1. The existing Master of Science degree in EE at SDSM&T trains graduates to meet 

this demand to an extent, but we are unable to train graduates to perform core research and 

innovation activities in these fields due to a lack of a Ph.D. program. There is also a significant 

interest among the prospective graduate and undergraduate students in pursuing research-based 

careers. Existing faculty members in EE at SDSM&T are currently funded (for research 

activities) by federal agencies such as a DoD, NSF, and NASA, and local industries indicating 

there is a strong potential to sustain the proposed Ph.D. program in the future.        

 

Infrastructure and expertise exist at SDSM&T to support research and innovation in the fields 

mentioned above. SDSU possesses complementary infrastructure and expertise. Sharing of 

courses would make a wider variety of subjects available to students. Collaboration between the 

programs would allow faculty members from both the programs to compete for more and larger 

federal research grants. This program would attract industries to collaborate on cutting-edge 

research and development, which leads to increased student employment opportunities, overall 

job growth, and the overall growth in the state economy. With expanded capabilities, the 

proposed program would attract top-tier electrical engineering faculty at both SDSM&T and 

SDSU. The proposed program will help in broadened range of course offerings and deepening 

of research resources as SDSU’s expertise areas of nanomaterials, sensors, power & energy 

systems, and computer vision complement SDSMT’s expertise in controls and robotic systems 

(swarm intelligence and autonomous systems), applied electromagnetics and antennas, wireless 

communications, and power electronics.  

 

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? 

University’s Mission: 
The statutory mission of South Dakota School of Mines & Technology is provided in SDCL 13-

60-1:  

The South Dakota School of Mines & Technology, formerly the State School of Mines, 

located at Rapid City, in Pennington county, shall be under the control of the Board of 

Regents and shall provide undergraduate and graduate programs of instruction in 

engineering and the natural sciences and other courses or programs as the Board of 

Regents may determine. 

 
A Ph.D. program in Electrical Engineering is consistent with the university mission statements in 

the Board Policy (1:10:3 South Dakota School of Mines & Technology) to provide graduate 

programs of instruction in engineering, and educate scientists and engineers to address global 

                                                           
1 http://www3.weforum.org/docs/WEF_Future_of_Jobs_2018.pdf  
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challenges, innovate to reach our creative potential, and engage in partnerships to transform 

society.    

 

The proposed program aligns with the SDSM&T’s 2019-2023 Strategic Plan, particularly with the 

following objectives2: 

 Create and maintain distinctive programs that are responsive to changing industry and 

societal needs 

 Obtain a Doctoral Research University Carnegie classification 

 Identify and pursue both government and non-governmental research funding 

opportunities in both fundamental and applied research 

 Increase knowledge and skills in proposal preparation and promote a culture of 

collaboration and support 

 Develop state-of-the-art facilities and information technology that bolster the research, 

instructional, and communication needs of the campus community 

   

Board of Regents Strategic Goals: 

The South Dakota Science & Innovation Strategy, aligned with the 2020 Vision, provides   a 

framework for driving research and economic development within the state. Increasing the 

annual system research and contract expenditures will advance knowledge, enhance  technology 

transfer and commercialization, and catalyze economic development. The Ph.D. in Electrical 

Engineering at SDSM&T supports the system strategic goals (Policy 1:21): 

 2.1. South Dakota’s population will be more highly educated; 

 2.2. South Dakotans will have increased access to continuing education opportunities 

needed to upgrade their credentials while remaining in the workforce; 

 2.4. The South Dakota economy will benefit from significant increases in university and 

associated research-derived commercialization activities; 

 3.1.1.1. Grow the number of undergraduate and graduate degrees awarded. 

 3.2.1.3. Continue to approve new graduate programs 

 3.2.2.3. Encourage student engagement in research and service. 

 3.3.1.1. Increase grant and contract expenditures. 

 3.3.1.2. Increase the number of invention disclosures. 

 3.3.1.3. Increase the number of signed license agreements. 

 3.3.1.4. Increase the number of licenses signed with start-up companies. 

 3.3.1.5. Increase the number of graduates from STEM programs. 

 3.3.2.1. Support the universities’ efforts to enhance research and development 

productivity   through   grants   and   contracts   in   key   research   sectors, recognizing 

the mission of each of the Regental universities. 

 3.3.2.2. Expand educational opportunities in the areas of science, technology, 

engineering, and mathematics. 

 3.3.2.3. Contribute to the state’s workforce and economic development. 

 
The proposed Ph.D. program would also be prepared to support state initiatives related to key 

industries3:  

 advanced manufacturing 

 precision ag 

                                                           
2 https://www.sdsmt.edu/About/Strategic-Plan/ 
3 https://sdreadytowork.com/key-industries/ 
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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. 

 

The graduates of this program will find job opportunities in a various industry sectors such as 

automotive, aerospace, supply chain & transport, oil & gas, energy utilities, information & 

communications technologies, and infrastructure.  

 

Employment of architecture and engineering occupations (including Electrical Engineering) is 

projected to grow 7 percent from 2016 to 2026 in the country, about as fast as the average for 

all occupations. About 194,300 new jobs are projected to be added in the nation. Most of the 

projected job growth in this group is in the engineer occupations, as their services will be in 

demand in various areas such as rebuilding of infrastructure, renewable energy, oil and gas 

extraction, and robotics (Bureau of Labor Statistics)4. Robotics & robotic controls is one of the 

key research-thrust areas in the electrical engineering department at SDSM&T and this 

strength will be extended to the SDSU electrical engineering program. 
 

In the state of South Dakota, over the period 2014-2024, combined employment in the 

categories such as Electrical Engineering, Architecture and Engineering, Software & 

Applications (graduates from the proposed program fit into all three categories) is projected to 

grow by 12%. Specifically, the total jobs in these categories were 5723 in the year 2014 and is 

projected to grow to 6426 by the year 2024. Particularly in Electrical Engineering, the 

employment is projected to grow also by 12% across the state, i.e., 246 jobs in year 2014 to 

276 jobs in year 2024. (South Dakota Dept. of Labor & Regulation)5. 
 

The research thrust areas of autonomous systems, swarm intelligence, and robotics controls 

fits well with an occupational category called “Computer and Information Research Scientists” 

in Bureau of Labor Statistics (BLS). According to the BLS6, employment of computer and 

information research scientists is projected to grow 19 percent from 2016 to 2026 in the 

country, much faster than the average for all occupations. Electrical engineers are likely to 

enjoy excellent job prospects as many companies report difficulties finding these highly skilled 

workers. 

 

According to the article Future of Jobs Report 2018 (surveyed more than 300 global companies 

across 12 industries and 20 emerging economies)7, it was determined that artificial intelligence, 

robotics and smart automation technology will bring greater economic benefits across the 

globe. This could contribute up to $15 trillion to global GDP by 2030. Based on this report, 

Table 1 demonstrates the range of demand for the adoption of specific technologies in the 

U.S.A, which emerge from this proposed Ph.D. program. Robotic technology is set to be 

adopted by 23% to 37% of the companies surveyed for this report (world-wide), depending on 

industry.  

 

 
                                                           
4 https://www.bls.gov/ooh/architecture-and-engineering/home.htm 
5 https://dlr.sd.gov/lmic/menu_projections_industry.aspx 
6 https://www.bls.gov/ooh/computer-and-information-technology/computer-and-information-research-scientists.htm 
7 http://www3.weforum.org/docs/WEF_Future_of_Jobs_2018.pdf 
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Technologies emerging from this Ph.D. 

program 

Percentage of companies planning to 

adopt the technology in the U.S.A 

Internet of things 80% 

Wearable electronics 56% 

Stationary robots 44% 

Autonomous transport 43% 

Non-humanoid land robots 38% 

Humanoid robots 25% 

Aerial and underwater robots 22% 

 

Table 1: Technology adoption by industry and share of companies surveyed in the U.S.A, 2018–

202s. (Future of Jobs Report 2018, World Economic Forum)8 

 

4. How will the proposed program benefit students? 

 

With a Ph.D. program in Electrical Engineering in place, the SDSM&T EE department will be 

more attractive to students  as well as faculty from top-tier universities.  From enhanced external 

funding support made possible by having a Ph.D. program, the department will be able to provide 

a greater number of research assistantships to qualified graduate students. With this research 

experience, the students in this program will enjoy strong job prospects as supported by the 

statistics mentioned in the previous section. 

 

In addition, the EE Ph.D. program in Electrical Engineering will benefit the students at both 

SDSM&T and SDSU. The research thrust areas of both the departments do not overlap but are 

complementary. Specifically, SDSU’s current research thrust areas in their EE Ph.D. program 

are nanomaterials, sensors, power systems, and computer vision, while SDSMT’s EE thrust areas 

are swarm intelligence, control and autonomy, electromagnetics, flexible antennas, renewable 

energies, and power electronics. With each university offering graduate-level courses based on 

their unique strengths, when combined, the students at both universities will see a significant 

increase in graduate course choices. This will promote knowledge sharing between the EE 

departments at both the universities, helping students to efficiently conduct their studies and 

research/course projects.  It should also improve leadership skills in the students as they could 

be involved in joint research projects between the universities. 

 

5. Program Proposal Rationale: 

 

A. If a new degree is proposed, what is the rationale 
No new degree is requested. SDSM&T is authorized to offer the Doctor of Philosophy (Ph.D.) 

degree. 

 

B. What is the rationale for the curriculum? 

The SDSM&T Ph.D. program in Electrical Engineering will closely follow the SDSU 

Electrical Engineering (EE) Ph.D. program to facilitate a smooth collaboration between the 

programs. Appendix C contains the course catalog information for the existing Ph.D. 

program (https://catalog.sdstate.edu/preview_program.php?catoid=37&poid=8885) in EE 

                                                           
8 http://reports.weforum.org/future-of-jobs-2018/the-future-of-jobs-across-industries 
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at SDSU. This curriculum provides a balance of coursework and dissertation credits and 

meets the objective of allowing for both flexibility of individual plans of study and ability to 

develop depth of expertise. The proposed program will allow the institutions to share courses 

and faculty expertise. The collaboration will also expand access to experimental and 

laboratory resources by making these resources at each institution available to a wider group 

of students and researchers. This approach will make optimal use of the State’s investments 

in the public university system. Also, this curriculum allows sufficient flexibility to 

accommodate the continually evolving areas of research and specialization.  The design and 

goals of the Ph.D. program are based on the existing resources and needs of the research 

facility, the expertise of the current and future faculty, and the design of Ph.D. programs in 

electrical engineering at exemplar institutions nationwide. This is explained further in section 

C below. 

 

By coordinating and strengthening faculty expertise through the proposed program, the State 

will be better able to fully utilize and expand the intellectual capital resident in our public 

university system. 

 

C. Demonstrate/provide evidence that the curriculum is consistent with current national 

standards.  
 

Peer institutions as well as leading graduate programs in electrical engineering in the U.S. 

(listed below) were studied in the course of developing this proposal.  In addition, the 

program structure and requirements were selected to be similar to recent engineering Ph.D. 

programs at SDSU and SDSM&T to encourage collaboration between programs. Further, 

the program meets the standards set in section  VIII. PhD Degree Requirements by SDSM&T 

Graduate Education in the academic catalog.  

 

 Colorado School of Mines                            https://electrical.mines.edu/ 

 Michigan Technological University            https://www.mtu.edu/ece/ 

 New Mexico Tech https://www.nmt.edu/academics/eleceng/ 

 University of Minnesota https://ece.umn.edu/ 

 University of Arkansas at Fayetteville https://electrical-engineering.uark.edu/ 

 University of Nebraska at Lincoln https://engineering.unl.edu/ece/ 

 

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

The distribution of courses within the proposed program is provided in the table below. 
 

Ph.D. in Electrical Engineering Credit Hours Percent 

Required courses 3 4.2% 

Electives** 33 45.8% 

Dissertation 36 50% 

Total Required for the Degree Total 72* 100% 

* Students may apply up to 24 credits of coursework and up to 6 research credits from a 

previous Master’s degree to the Ph.D. requirements, subject to approval of student’s graduate 

advisory committee and requirement that 60% of credit hours must be completed at SDSM&T.  

** All electives must be approved by the student’s graduate advisory committee.  Up to 12 

credits of elective coursework can be taken from other disciplines. 
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Required Courses 

Prefix Number 
Course Title 

 
Credit 

Hours 

New 

(yes, no) 

EE 690 Seminar 2-3 no 

IENG 579 Research Ethics 0-1 no 

  Subtotal 3 no 

 

Elective Courses: List courses available as electives in the program. Indicate any proposed 

new courses added specifically for the program. 

 

The following SDSM&T graduate courses are available as electrical engineering EE electives 

offered within the department.  

Prefix Number 
Course Title 

 
Credit 

Hours 

New 

(yes, no) 

EE 722 Advanced Statistical Communications 3 No 

EE 724 Advanced Random Signals and Noise 3 No 

EE 725 Probability and Stochastic Processes with Applications 3 No 

EE 726 Advanced Wireless Communications 3 No 

EE 739 Advanced Grid-Connected Power Electronics Devices 3 No 

EE 752 Advanced Digital Control Systems 3 No 

EE 753 Optimal Control Theory 3 No 

EE 754 Nonlinear Control Theory 3 No 

EE 755 Linear State Space Control 3 No 

EE 756 Advanced Linear System Theory 3 No 

EE 757 Intelligent Control Systems 3 No 

EE 780 Advanced Engineering Electromagnetics 3 No 

EE 788 Research Problems/Projects 1-3 No 

EE 791 Independent Study 1-9 No 

EE 792 Topics 1-4 No 

EE 612/L High-Speed Digital Design/Lab 3 No 

EE 621 Information and Coding Theory 3 No 

EE 622 Statistical Communication Systems 3 No 

EE 623 Random Signals and Noise 3 No 

EE 624/L Advanced Digital Signal Processing/Lab 3 No 

EE 626 Wireless Communications 3 No 

EE 633 Power Systems Analysis I 3 No 

EE 634 Power System Analysis II 3 No 

EE 637 Advanced Power Electronics Motor Drives 3 No 

EE 641 Digital Systems Design 3 No 

EE 643 Advanced Digital Systems 3 No 

EE 644 Fault Tolerant Computing 3 No 

EE 647/L HDL Design/Lab 3 No 

EE 648/L Advanced VLSI Design/Lab 3 No 

EE 655 Linear System Theory 3 No 

EE 680 Engineering Electromagnetics 3 No 

EE 691 Independent Study 1-4 No 
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EE 692 Topics 1-4 No 

EE 500 Research Methods 1 No 

EE 504 Nanophotonics 3 No 

EE 521/L Communication Systems/Lab 4 No 

EE 531/L Power Systems/Lab 4 No 

EE 532/L Power Electronics/Lab 4 No 

EE 535 Power Transmission and Distribution 3 No 

EE 539 Grid-Connected Power Electronics Devices 3 No 

EE 547 Advanced Power Systems 3 No 

EE 548 Power Generation 3 No 

EE 552/L Robotic Control Systems/Lab 3 No 

EE 553/L Feedback Control Systems/Lab 4 No 

EE 556/L Digital Control Systems/Lab 4 No 

EE 581/L Microwave Engineering/Lab 4 No 

EE 583/L Antennas for Wireless Communications/Lab 4 No 

EE 591 Independent Study 1-4 No 

EE 592 Topics 1-4 No 

EE 592L Special Topics: Lab Experience 0.5-1 No 

 

The following SDSU graduate courses are allowable as electrical engineering EE electives.  

Prefix Number 
Course Title 

 
Credit 

Hours 

New 

(yes, no) 

EE 716 Digital Fabrication: Materials and Processes 3 No 

EE 722 Advanced Statistical Communications 3 No 

EE 731/L Advanced Power Electronics/Lab 4 No 

EE 732/L Modeling & Control of Power Electronic Systems/Lab 4 No 

EE 733/L Advanced Power System Analysis/Lab 4 No 

EE 734/L Power System Dynamics and Stability/Lab 4 No 

EE 735 Photovoltaics 3 No 

EE 736 Advanced Photovoltaics 3 No 

EE 737 Organic Photovoltaics 3 No 

EE 751 Linear Systems Theory 3 No 

EE 765 Electric Properties of Materials 3 No 

EE 766 Thin Films and Plasma Processing 3 No 

EE 770 Information and Signal Processing 3 No 

EE 788 Research Problems/Projects 1-3 No 

EE 790 Seminar 1 No 

EE 791 Independent Study 1-9 No 

EE 792 Topics 1-4 No 

EE 798 Thesis 1-7 No 

EE 691 Independent Study 1-4 No 

EE 692 Topics 1-4 No 

EE 536 Photovoltaic Systems Engineering/Lab 4 No 

EE 554 Biomedical Instrumentation and Electrical Safety 3 No 

EE 560 Sensors and Measurements 2 No 
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EE 562L Electronic Materials Laboratory 1 No 

EE 575 Digital Image Processing 3 No 

EE 591 Independent Study 1-4 No 

EE 592 Topics 1-4 No 

 

 

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.   

 

The proposed Ph.D. in Electrical Engineering program objectives are to equip individuals to 

demonstrate the following knowledge and competencies before graduation. 

 

1. Discover and disseminate knowledge relevant to the discipline of electrical 

engineering. 

2. Provide leadership for increasingly complex roles in electrical engineering and 

industry. 

3. Contribute to the advancement of the science of electrical engineering serving 

regional and national needs. 

 

B. Are national instruments (i.e., examinations) available to measure individual student 

achievement in this field? If so, list them. 
 

None 

 

C. How will individual students demonstrate mastery? Describe the specific 

examinations and/or processes used, including any external measures. What are the 

consequences for students who do not demonstrate mastery? 
 

Mastery will be demonstrated by assessing the outcomes identified in Appendix A and 

adherence to the existing policies of SDSM&T Graduate Education, particularly section  

VIII. PhD Degree Requirements (refer to the 2019-2020 SDSM&T Academic Catalog 

https://ecatalog.sdsmt.edu/content.php?catoid=20&navoid=4602). 

 

The curriculum of the proposed program is rigorous. Candidates for the Ph.D. will be 

required to complete 72 units of credit, approved by the departmental advisor, with passing 

grades and a 3.0 cumulative GPA or better. Candidates will also be required to demonstrate 

significant accomplishments in research, resulting in the production of an acceptable 

dissertation, covering original research, followed by an oral examination in defense of the 

dissertation. 

 

Advancement to Ph. D. candidacy will be based on satisfactory performance on a qualifying 

examination, coursework, and available information on research abilities and potential. The 
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qualifying examination normally must be completed in the first two years of the Ph.D. 

program. 

 

Mastery of the material is ensured in the course of working with the departmental advisor to 

complete the course work and the dissertation, and via performance on the written or oral 

examinations. 

 
Students who exhibit unsatisfactory performance on the qualifying examinations may appeal 

for a second attempt. Such appeals will be evaluated and acted upon, as appropriate, by a 

committee of program faculty members. 

 

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

the program?  
 
In the proposed Ph.D. program in Electrical Engineering, the graduate courses can be shared by 

SDSM&T and SDSU, distance delivery methods will be used to deliver this program using 

standard lecture/recitation format to multiple sites via the Access Grid or the Dakota Digital 

Network (DDN). Distance course offerings are currently utilized through the existing D2L 

platform, which will be highly utilized in the proposed program. In addition, faculty expertise 

located at USD, BHSU and DSU may be drawn upon when appropriate to teach specialty courses 

in the program or to serve on graduate dissertation committees. 

 

8. Did the University engage any developmental consultants to assist with the development 

of the curriculum?9 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? 
 

The graduate curriculum in electrical engineering currently exists as M.S. in electrical 

engineering program at SDSM&T.  No external developmental consultants were engaged to 

assist with the development of the curriculum.  However, university academic and accreditation 

administrators were involved in the development of the program. 

 

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. 

 

Students will be new to South Dakota School of Mines and Technology. Approximately 2 

students are expected to be enrolled in the first year.  Thereafter, 1-2 new students on average 

would join the program annually. A full-time student would take about four academic years to 

complete the program, although this is somewhat dependent on the nature of the dissertation 

research undertaken. A steady-state population of about 8 Ph.D. students with a production of 2 

graduates (on average) is anticipated from this program annually starting from FY 25.  

  

                                                           
9 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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 Fiscal Years* 

 1st 2nd 3rd 4th 

Estimates FY 21 FY 22 FY 23 FY 24 

Students new to the university 2 1 2 2 

Students from other university programs 0 0 0 0 

Continuing students 0 2 3 5 

=Total students in the program (fall) 2 3 5 7 

     

Program credit hours (major courses)** 40 60 100 140 

Graduates 0 0 0 1 
**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. 
 

None 

 

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.” 

 

None 

 

 

12. Delivery Location10 

 

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)? 
 
The university does not request authorization to deliver the entire program by distance 

technology. SDSM&T and SDSU intend to use the Access Grid and the Dakota Digital 

Network (DDN) and D2L platform to share courses and augment collaboration. 

 

 Yes/No Intended Start Date 

On campus Yes 2020-2021 Academic 

Year  

 

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

Off campus No NA Choose an item. Choose 

an item.  

 

                                                           
10 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 If Yes, identify delivery methods11 Intended Start Date 

Distance Delivery 

(online/other distance 

delivery methods) 

Yes Access Grid and the Dakota 

Digital Network (DDN), and D2L. 
2020-2021 

Academic Year  

 

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)? 12 

 

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

Distance Delivery  No NA NA 

 

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 off-

campus or distance delivery separately. Complete Appendix B – Budget and briefly 

summarize to support Board staff analysis.  

 

The program budget is provided in Appendix B.  It assumes that no new funding is available.  

Much of the infrastructure and resources necessary to offer this program is in place.  Sharing 

of courses and expertise between the EE programs at SDSM&T and SDSU will allow for 

efficient use of resources.  Existing university assistantship funds will be prioritized, to the 

limited extent possible, to support Ph.D. students with teaching assistantships.   

 

Faculty members will apply for external grants and contracts to support Ph.D. level graduate 

students and to acquire additional specialized laboratory equipment, research materials, and 

supplies.  Due the proposal process, a time lag of 1-3 years is anticipated for effort this to yield 

significant resources, slowing the growth of the program.  

 

The additional resources needed to bring the program to a level that is competitive with similar 

programs in the region will be requested from the university during the annual budgeting 

process.  Additional graduate research assistantships, with competitive stipends, and operating 

funds, e.g., travel to funding agencies and conferences, would increase faculty and student 

time spent on proposals and research, leading to greater success in obtaining external funding 

and increased potential for startups and spinoffs from discoveries. 

 

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.   

                                                           
11 Delivery methods are defined in AAC Guideline 5.5. 
12  This question responds to HLC definitions for distance delivery. 
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Since this proposal is similar to existing/recent Ph.D. programs in electrical and mechanical 

engineering at SDSU as well as to existing Ph.D. programs at SDSM&T, the requirement for the 

independent external consultants to evaluate the proposal is requested to 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. 

 

  x 

Yes  No 

Explanation (if applicable):  NA 

 

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 

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

Guidelines. 

 

 

17. Additional Information:  
 

Additional Admission Requirements: 

GRE: General scores required  

TOEFL: Department requirement of 575 paper-based, 90-91 Internet-based 

IELTS: 5.5 
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Appendix A 
 

Ph.D. in Electrical Engineering- Student Learning Outcomes 

 
 

        

 Program Courses that Address the Outcomes 

Individual Student Outcome 

EE 

690 

EE 

798 

EE 

692/792 

EE 

Electives 

Qualifying 

Exam 

Comprehensive 

Exam 

Dissertation 

Defense 

1. Acquire and apply the 

knowledge and skills to make an 

original contribution to the 

electrical engineering field.  X   X X X 

2. Conduct independent research 

within a supportive framework.  X    X X 

3. Understand and critically 

evaluate the relevant engineering 

literature. X X X X  X X 

4. Communicate relevant 

engineering principles and 

theories by written, oral, and 

visual means.  X X X  X X 

5. Apply engineering principles 

and procedures to the recognition, 

interpretation, and understanding 

of prior and current knowledge in 

the field. X X X X X X X 

6. Exhibit an appropriate 

awareness of and commitment to 

the ethical conduct of research.  X  X  X X 
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Appendix B Budget 
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Appendix C SDSU Electrical Engineering Ph.D. program  

[taken from https://catalog.sdstate.edu/preview_program.php?catoid=37&poid=8885 ] 

Electrical Engineering (Ph.D.) 

 

Program Coordinator/Contact 

George Hamer, Interim Department Head 
Qiquan Qiao, Harold C. Hohbach Professor 
Department of Electrical Engineering and Computer Science 
Daktronics Eng Hall 214, Box 2222 
605-688-4526 

Program Information 

The program offers a variety of courses that encompass a broad range of Electrical 
Engineering areas including: alternative energy and power systems; computer 
engineering, communications; electronic materials, devices and sensors; nano 
technology, photovoltaic devices and systems; and signal and image processing. The 
department’s graduate faculty conduct active research in these areas using modern 
research facilities and equipment.  

Program Objectives 

The EE graduate program objectives are to equip individuals to 

1. Discover and disseminate knowledge relevant to the discipline of electrical 
engineering. 

2. Provide leadership for increasingly complex roles in electrical engineering and 
industry. 

3. Contribute to the advancement of the science of electrical engineering serving 
regional and national needs. 

Course Delivery Format 

A majority of the courses are taught on campus in smart classrooms. The smart 
classrooms allow for a variety of methods for student engagement and faculty are 
able to record and post their lectures on-line. Additionally, some courses are offered 
remotely in collaboration with other Ph.D. granting institutions in the state. 
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Facilities and Services 

With more than $12 million invested in classrooms and laboratories, graduate 

students benefit from modern lecture rooms and gain valuable experience using 

state-of-the-art equipment. The recently dedicated modern Daktronics Engineering 

Hall is home to the Electrical Engineering program with over 15,000 square feet of 

dedicated research space. The department boasts a 5-bay multi-million dollar clean 

room, several class one gloveboxes, and nano-characterization labs for developing 

both organic and inorganic electronics, as well as numerous other labs for research 

in fiber optics, power and alternative energy systems, and sensors. 
 

Available Options for Graduate Degrees 
 

 

Doctor of Philosophy 60 Credit Plan 

  90 Credit Plan 

 

Core Requirements 

 
 

60 Credit Plan 

 
 EE 790 - Seminar (COM) Credits: 1 (3 credits required) 

 EE 7XX Electives Credits: 9 

 EE 898D - Dissertation - PhD Credits: 1-6 (36 credits required) 

 Additional Electives Credits: 12 
 

90 Credit Plan 
 

 EE 790 - Seminar (COM) Credits: 1 (3 credits required) 

 EE 7XX Electives Credits: 12 

 EE 898D - Dissertation - PhD Credits: 1-6 (60 Credits Required) 

 Additional Electives Credits: 15 
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Additional Admission Requirements 
 

GRE: General scores required 

TOEFL: Department requirement of 575 paper-based, 90-91 Internet-based 

IELTS: 5.5 

 

General Requirements 
 

 

Graduate students must consult with their advisor before registering for graduate 
coursework. 

 

For additional information refer to the Doctor of Philosophy Degree Requirements. 
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