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ACADEMIC AFFAIRS COUNCIL 
 
 

AGENDA ITEM: 4.A.3 
 

DATE: November 12, 2009 
 

****************************************************************************** 
 
SUBJECT:  New Program – SDSU MS in Electrical Engineering 
 

SDSU has submitted a proposal for an M.S. in Electrical Engineering. SDSU has an M.S. 
in Engineering and has allowed the students to complete an emphasis in electrical engineering.  
An emphasis is not a program.  The Board approved definitions in 2001 (March, Minutes, pp. 
237, 655-665), including a definition of emphasis: 
 

An emphasis is a concentration within a major and is accomplished by individual 
student choices within a plan of study. For example, within a major on adult 
health the student may focus on the older adult.  An emphasis is not regarded as a 
separate program. It may be described in the catalog, but not detailed as a 
specific plan of study. It is not specified on a transcript (Minutes, 2001 March, 
pp.658). 

 
As explained in the approved definitions, majors, minors, and specializations are 

established by Board of Regents action. An emphasis is not a separate program and is 
accomplished by student choices. 
 

SDSU would like to establish separate engineering M.S. programs. Following a 
December 2008 meeting, the Executive Director (Perry) waived the intent to plan proposals for 
four engineering M.S. degrees (Electrical Engineering, Civil Engineering, Mechanical 
Engineering, Agricultural & Biosystems Engineering) provided that certain information normally 
included in an intent to plan is included in the program proposals.  A special program proposal 
template was provided to SDSU for the four engineering degree proposals. 
 

It was agreed that SDSU would prepare a proposal for Electrical Engineering first 
because SDSU has a Ph.D. in Electrical Engineering (BOR 2005 December).  Proposals for the 
other three engineering degrees are to follow the same format. 
 

The Executive Director (Perry) waived the usual external review of new graduate 
programs. 
   
 
****************************************************************************** 

RECOMMENDED ACTION 
  

Provide any comments and concerns to Dr. Gough. 
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South Dakota Board of Regents 
New Graduate Degree Program 

 
University: South Dakota State University 
Proposed Graduate Program: M.S. in Electrical Engineering 
Degree: M.S. 
    Existing or New Degree(s): New 
Intended Date of Implementation (term): July 1, 2010 
Proposed CIP code: 141001 
University Department  Electrical Engineering & Computer Science 
University Division College of Engineering 
 
University Approval 
 
To the Board 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. 
 
   

President of the University  Date 
 
After approval by the President, a signed copy of the proposal should be transmitted to the Executive 
Director.  Only after Executive Director review should the proposal be posted on the university web site 
and the Board staff and the other universities notified of the URL. 
 
1.  What are the purposes of the proposed program? 
 
South Dakota State University requests authorization to offer an M.S. in Electrical Engineering 
with no new State resources requested. The primary purposes of the proposed program are: 
 

(1) to enhance the applicant pool for the recently approved Ph.D. in Electrical Engineering 
program; 

(2) to more effectively recruit and retain high quality South Dakota students interested in 
pursuing graduate education and research-focused careers in electrical engineering; 

(3) to provide a more recognized graduate degree than the currently available “generic” MS 
in Engineering program, which is not recognized by many prospective students and 
faculty as a research-focused degree; 

(4) to better support South Dakota’s economic growth in alternative energy by preparing 
graduates to work in the key industries of power systems, photovoltaics, wind energy 
systems, and the state’s growing electronics and aerospace industries;  

(5) to support the 2010 Initiative Goal 3C to develop research and technology infrastructure 
at our universities; 

(6) to support the 2010 Education Objective 3C to support postsecondary education 
programs designed to enhance the state's long-term economy; and 

(7) to support the BOR Opportunities for South Dakota (June, 2003) Policy Goal #3 by 
building SDSU’s science and engineering infrastructure and capacity to do nationally 
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competitive research in areas of great importance to the state’s current and future 
economy. 

 
Expected Demand for Graduates in South Dakota 
 
Electrical engineers have been a vital part of South Dakota’s workforce for many years.  As the 
state continues to grow its economy in areas of science, technology, engineering and 
mathematics, the demand for baccalaureate and post-baccalaureate engineers in the general area 
of electrical engineering will continue to grow.  The latest South Dakota Department of Labor 
estimated workers (2006) and projected workers (2016) for electrical engineers and computer 
software engineers are provided in the table below. 
 

South Dakota Department of Labor Occupational Projections, 2006-2016 
SOC Code 172071 151031 151032 

Occupational Title 
Electrical 
Engineers 

Computer SW 
Engineers* 

Computer SW 
Engineers** 

2006 Base Number of Jobs 200 605 390 
2016 Projected Number of Jobs 230 1,015 565 
Percent Change 15.0% 67.8% 44.9% 
2006-2016 Annual Averages    

Jobs Due to Growth 3 41 18 
Jobs Due to Replacement 5 9 6 
Total Average Annual Demand 8 50 24 

 * Computer Software Engineers, Applications 
 ** Computer Software Engineers, Systems 
 Source: SD DOL Labor Market Information Center web site, accessed 12-30-2008 

http://www.state.sd.us/dol/lmic/menuprojections.htm 
 
Relationship to University Mission in Statute and Policy 
 
The statutory mission of South Dakota State University is provided in SDCL 13-58-1: 
 

Designated as South Dakota’s Land-Grant university, South Dakota State University, 
formerly the state college of agriculture and mechanical arts, located at Brookings, in 
Brookings county, shall be under the control of the Board of Regents and shall provide 
undergraduate and graduate programs of instruction in the liberal arts and sciences and 
professional education in agriculture, education, engineering, home economics, nursing 
and pharmacy, and other courses or programs as the Board of Regents may determine. 

 
Related Programs in the System 
 

SDSM&T: MS in Electrical Engineering 
SDSU has permitted students to complete the MS in Engineering with emphasis in Electrical 
Engineering. 
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Programs in Adjacent States 
 

State University Program 
Iowa  Iowa State University 

University of Iowa 
MS in Electrical Engineering 
MS in Electrical Engineering 

Minnesota Minn. State Univ.—Mankato 
St. Cloud State University 
University of Minn.—Twin Cities 
University of Minn.—Duluth  

MS in Electrical Engineering 
MS in Electrical Engineering 
MS in Electrical Engineering 
MS in Electrical Engineering 

Montana Montana State University 
Univ. of Montana-Montana Tech 

MS in Electrical Engineering 
MS in Electrical Engineering 

Nebraska University of Nebraska-Lincoln MS in Electrical Engineering 
North Dakota North Dakota State University 

University of North Dakota 
MS in Electrical Engineering 
MS in Electrical Engineering 

Wyoming University of Wyoming MS in Electrical Engineering 
 
Historical Background 
 
SDSU previously offered the MS in Electrical Engineering degree.  The 1904-05 SDSU Bulletin 
was the first to list programs for the MS in Agricultural Engineering (AE), MS in Civil 
Engineering (CE), MS in Electrical Engineering (EE), and the MS in Mechanical Engineering 
(ME). As part of its efforts to meet a ten percent budget cut, SDSU closed many of its Master’s 
and doctoral programs in 1973. The institution was allowed to “merge” the stand-alone MS 
programs in AE, CE, EE, ME and Physics into a single interdisciplinary MS in Engineering 
program with five distinct discipline emphases (one for each of the former stand-alone MS 
programs). Since 1973, the current MS in Engineering (emphasis in electrical engineering) has 
suffered from lack of visibility and recognition as a traditional research-oriented MS degree for 
the discipline. This lack of recognition negatively impacts student and faculty recruitment.  The 
MS in Electrical Engineering is being proposed as a “no-cost” replacement for the current MS in 
Engineering (with emphasis in Electrical Engineering). Another historical shortcoming of the 
present MS in Engineering program is that the transcripts of those students who have completed 
the program have been called into question by prospective employers, other graduate schools and 
state licensing boards because the name of an Emphasis is not printed on the transcript.  This 
issue occasionally requires a letter from the Dean’s office to the employer, graduate school or 
state board explaining our MS in Engineering program and its academic equivalence to a 
traditional standalone MS program in the discipline of the Emphasis.   
 
2.  Rationale 
 

A.  If a new degree is proposed, what is the rationale?
 
SDSU offers the M.S. degree in a number of disciplines including Engineering.  
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B.  What is the rationale for the curriculum? 
 
The curriculum is traditional as an engineering MS program, building upon a set of 
foundational courses in Electrical Engineering covering the fundamental research areas in 
the department and including elective courses that provide the student with depth of 
knowledge in her/his field of interest. The SDSU Electrical Engineering program has 
strong supporting coursework and faculty expertise in areas of (1) renewable energy, (2) 
micro-nano electronics and materials, (3) satellite image processing, (4) power 
electronics and systems, and (5) communications and fiber optics.  

 
C.  Demonstrate that the curriculum is consistent with current national standards.  

 
Formal national standards do not exist for MS programs in electrical engineering.  Standards are 
maintained through rigorous coursework and research that is comparable to other recognized 
graduate institutions across the nation. The structure for the proposed MS in Electrical 
Engineering is traditional and very similar to those of other programs including the four leading 
graduate programs in electrical engineering listed below: 
 
Duke University 
http://www.ece.duke.edu/degree-requirements 
 
University of Michigan 
http://www.eecs.umich.edu/eecs/graduate/ee/eegradpage.html  
 
University of Minnesota at Twin Cities 
http://www.catalogs.umn.edu/grad/programs/g061.html  
 
Stanford University 
http://www-ee.stanford.edu/gradhandbook/Main_Page  
 
The proposed program structure includes the two pathways also available at the four leading 
institutions: one for the traditional thesis and a more professional pathway for the 
research/design paper option. The traditional thesis option requires completion of 30 credits with 
approximately 24 credits in coursework plus 6 credits of thesis/research. A comparison of 
program requirements is summarized in the table below: 
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Structure of Electrical Engineering Master’s Programs for the Research (thesis) Path 
 

 Duke U Mich. U Minn. Stanford SDSU 
proposed 

Core course credits, all students 12 15 14 9 12 
Elective course credits (includes 
approved courses from both inside and 
outside of the EE major) 

12 9 6 15 12 

Thesis Credits 6 6 10 6 6 

Total Credits 30 30 30 30 30 

 
Most programs (all four of those leading programs in the table above) also include a professional 
pathway for the degree that requires more course credits in place of the Thesis credits.  
 

D.  Summary of the Degree  
 

M.S. in Electrical Engineering Credit 
Hours Percent 

Required courses, all students 12 38-40% 
Electives 18-20* 60-62% 

Total required for the degree 30-32* 100% 
*Option A (Thesis) requires 30 credits; Option B (Research/Design Paper) requires 32 credits. 

 
Required Courses 

 
Prefix & Num 

 
Course Title 

Credit 
Hours 

New 
(yes, no)

EE 615 Linear Systems Theory 3 No 
EE 660 Electrical Properties of Materials 3 No 
EE 670 Information and Signal Processing 3 No 
EE 685 Microwave Theory 3 No 
EE 798 Option A: Thesis 6 No 
EE 788 Option B: Research/Design Paper 2-3 No 

*Note: Option A (Thesis) requires 6 credits of EE 798 Thesis; Option B (Research/Design Paper) 
requires 2-3 credits of EE 788 Res./Design Paper. 

 
Elective Courses in the Program: List courses that may be taken as electives in the 
program. Indicate any new courses to be added specifically for the major. (If the list of 
existing courses is long, it may be provided as an appendix.) 
 
All elective courses already exist (no new courses to be added): 
EE 516 Passive and Active Filters (3 cr) 
EE 520/520L Electronics III/Lab (4 cr) 
EE 524/524L RF Electronics/Lab (3 cr) 
EE 533 Computer Analysis of Power Systems (3 cr) 
EE 536/526L Hybrid Photovoltaic Power Systems/Lab (4 cr) 
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EE 540 VLSI Design/Lab (3 cr) 
EE 550 Biomedical Signal Processing (3 cr) 
EE 554 Biomedical Instrumentation and Electrical Safety (3 cr) 
EE 560/560L Sensor Theory and Design/Lab (3 cr) 
EE 562 Electronic Materials Lab (1 cr) 
EE 570 Digital Communications Systems (3 cr) 
EE 571/571L Fiber Optic Communications/Lab (4 cr) 
EE 575 Digital Image Processing (3 cr) 
EE 620 Advanced Digital Hardware (3 cr) 
EE 636 Photovoltaics (4 cr) 
EE 736 Advanced Photovoltaics (3 cr) 
EE 760 Advanced Electronic Materials (3 cr) 
EE 760 Advanced Electronic Materials (3 cr) 
 
Other elective courses from outside the department (such as in Computer Science, Math, 
Physics or another engineering department) may be used only if: (1) 500-level or higher, (2) 
they support a coherent plan of study, and (3) they are approved by the Major Advisor and 
Graduate School. 

 
3.  Student Outcomes & Demonstration of Individual Achievement 
 

A.  What specific knowledge and competencies, including technology competencies, 
will all students demonstrate be able to 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. 

 
Appendix A contains the student outcomes that were developed to ensure that all graduates 
are prepared to enter employment in industry or continue on towards a Ph.D. degree. These 
outcomes focus on three major areas:  
• conduct research and/or design projects that demonstrate an ability to model, analyze and 

design electrical engineering processes and systems; 
• articulate a solid understanding of the fundamental principles in electrical engineering, 

including in the area of specialization and supporting areas; and  
• demonstrate an ability to communicate, both orally and in writing, technical information 

in an effective manner. 
 

B.  What national instruments (examinations) are available to measure individual 
student achievement in this field? 

 
None 
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C.  How will mastery by individual students be demonstrated? Describe the specific 
examinations or processes to be used. This is to include external measures.1 What will 
be the consequences for students who do not demonstrate mastery? 

 
Mastery will be demonstrated through assessing completion of the Outcomes in Appendix A and 
the existing policies of the SDSU Master of Science Degree Requirements of the Graduate 
School (see 2006-2008 Graduate Bulletin) including the Comprehensive Oral Examination 
conducted by the Advisory Committee at the conclusion of each student’s work. In addition, the 
written thesis or research/design paper, which is submitted to the Advisory Committee prior to 
the Final Oral Examination, also serves as part of the process for verifying mastery. SDSU 
policy requires that the program submit an annual assessment report on achievement of the 
outcomes. 
 
4.  What instructional approaches and technologies will be used to teach courses in the 
program? This refers to the instructional technologies used to teach courses and NOT the 
technology applications students are expected to learn. 
 
Standard contemporary classroom and laboratory technologies will be used.  
 
5.  Did the University engage any developmental consultants2 to assist with the development 
of the curriculum? Were any professional or accrediting associations consulted during the 
development of the curriculum? What were the contributions of the consultants and 
associations to the development of curriculum? See also section 11 below. 
 
None used 
 
6.  Are students in the program expected to be new to the university, redirected from other 
programs or both? Complete the table and explain how the estimates were developed. 
 

 Fiscal Years* 
 1st 2nd 3rd 4th 

Estimates FY11 FY12 FY13 FY14 
Students transferring from M.S. in Engineering, fall 15 - - - 
Students continuing from earlier years - 15 15 15 
Students new to the university, fall 15 18 21 24 

= Total students in the program (fall semester) 30 33 36 39 
Program credit hours (major courses)** 225 247 270 292 
Graduates in FY 12 12 14 18 
** This is the total number of credit hours generated by students in the program in the required or elective 
program courses.  

 

                                                           
1 What national examination, externally evaluated portfolio or student activity, etc will be used to verify that 
individuals have attained a high level of competence and identify those who need additional work? 
2 Developmental consultants are experts in the discipline are 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. See section 11 below. 
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Students currently enrolled in the MS in Engineering with an emphasis in Electrical Engineering 
will be redirected to the proposed MS in Electrical Engineering program.  In the past 5 years, the 
average number of students enrolled in the program has been 30.  Typically 15 or more new 
students enroll each year. Students average 7.5 credits per semester with coursework and 
thesis/design paper. Since the MS in EE program is recognized as the research MS degree, it is 
anticipated that the pool of applicants for the MS in EE program will be expanded and include 
higher quality applicants than the current MS in Engineering program.  This will allow the 
department to be more selective in accepting MS applicants. 
 
7.  If program accreditation is available, identify the organization and explain whether 
accreditation is required or optional, the resources required, and the University’s plans 
concerning the accreditation of this program. 
 
Dual program accreditation by the Engineering Accreditation Commission (EAC) of the 
Accreditation Board for Engineering and Technology (ABET) was only recently approved for 
BS and MS programs in Electrical Engineering.  However, the criteria for MS level accreditation 
are still being developed.  The institution’s plans for future accreditation of the MS program will 
depend on the outcome of the new ABET criteria development and possible changes in 
professional licensing being considered by the National Council of Examiners for Engineering 
and Surveying (NCEES).  If the institution decides to pursue future ABET accreditation, no new 
required resources will be required. 
 
8.  Does the University request any exceptions to any Board policy for this program? 
Explain any requests for exceptions to Board Policy. 
 
None. 
 
9.  Program Delivery 
 

A.  Does the University request authorization to deliver this entire program at any off-
campus locations? If yes, list location(s) and intended start date(s). 
 
No 
 
B.  Does the University request authorization to deliver this entire program by distance 
technology? If yes, identify delivery method(s) and intended start date(s). 
 
No 
 
C.  Include off-campus tuition and site or delivery costs in the next section and in 
Appendix D. If off-campus or distance delivery authorization is not requested, enter 
“None.” 
 
None 
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10.  Costs, Budget and Resources 
 

 Development/Start-up Long-term Operation 
Reallocate existing resources No Yes 
Apply for external resources No Yes 
Ask Board to seek new State resources No No 
Ask Board to approve new or 
increased student fee No No 

 
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 O&M, facilities, etc needed to 
implement the proposed program. Address off-campus or distance delivery separately.  
Complete Appendix B Budget and Resources and briefly summarize. 
 
The University has developed the graduate courses in Electrical Engineering so that students 
may complete the M.S. in Engineering with an emphasis in Electrical Engineering. There are 
no one-time costs or reallocations necessary to implement an M.S. in Electrical Engineering.  
All resources (faculty, courses, funding, etc.) necessary to operate the proposed M.S. in 
Electrical Engineering program are currently in place. 

 
11. Board Policy 2:1: “Proposals for new graduate programs shall be evaluated by 
independent consultants retained by the Board.”  Provide the names, telephone numbers, 
and URLs of professional organizations, accrediting bodies, and journals (editors) who 
may be able to assist the Board staff with the identification of consultants.   

 
External review waived by Executive Director (Perry). 
 
12. Additional Information. Additional information is optional. Use this space for information 
not requested above. Limit the number and length of additional attachments.  Identify with 
capital letters. Letters of support are not necessary and are rarely included with Board 
materials.  In some cases, response to questions from the Board or the Executive Director may 
be provided as appendixes to the original proposal.  This item may be deleted if it is not used. 
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Appendix A 
Student Outcomes 

 
 Program Courses that Address the Outcomes 
 
Individual Student Outcome 
(Same as in the text of the proposal) 

EE 615 
EE 660 
EE 670 
EE 685 

 
Approved 
Electives 

EE 788 or 
EE 798, and 
Final Exam. 

 
Conduct research and/or design projects 
that demonstrate an ability to model, 
analyze and design electrical engineering 
processes and systems.   
 

 
 
 
 

 
 
 
 

 
 
 
* 
 
 

 
Articulate a solid understanding of the 
fundamental principles in electrical 
engineering, including in the area of 
specialization and supporting areas. 

 
 
 
* 

 
 
 
* 

 
 
 
* 

 
Demonstrate an ability to communicate, 
both orally and in writing, technical 
information in an effective manner. 

 
 
 

 
 
 

 
 
* 

 
 


