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SUBJECT:  New Program: SDSU Ph.D. in Agricultural, Biosystems, and Mechanical 

Engineering  

 

South Dakota State University (SDSU) has submitted a proposal for a Ph.D. program in 

Agricultural, Biosystems, and Mechanical Engineering. According to the proposal, the program 

will support economic growth in South Dakota by preparing graduates to work in: 

 

 biorenewable energy and bioresource conversion technologies; 

 engineering of advanced precision agriculture systems used in production 

agriculture; 

 natural resources engineering for utilization and conservation of soil and water 

resources;  

 advanced manufacturing and quality control technologies. 

 

The Board approved the Intent to Plan at the May 2013 meeting. 

 

University Mission and Priorities 

 

The proposed program at SDSU is within their statutory mission as 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.  
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Board Policy 1:10:2 (South Dakota State University Mission Statement) includes 

authorization for doctoral programs and strategic research: 

 

The legislature established South Dakota State University as the Comprehensive Land 

Grant University to meet the needs of the State and region by providing undergraduate and 

graduate programs of instruction in the liberal arts and sciences and professional 

education in agriculture, education, engineering, human sciences, nursing, pharmacy, and 

other courses or programs as the Board of Regents may determine (SDCL 13-58-1). 

 

The Board implemented SDCL 13-58-1 by authorizing South Dakota State University to 

serve students and clients through teaching, research, and extension activities. The 

University's primary goal is to provide undergraduate and graduate programs at the 

freshman through the doctoral levels. The university complements this goal by conducting 

nationally competitive strategic research and scholarly and creative activities. 

Furthermore, South Dakota State University facilitates the transference of knowledge 

through the Cooperative Extension Service with a presence in every county and through 

other entities, especially to serve the citizens of South Dakota.  

 

South Dakota State University is unique within the South Dakota System of Higher 

Education because of its comprehensive land grant mission. The mission is implemented 

through integrated programs of instruction, the Cooperative Extension Service, the 

Agricultural Experiment Station, and numerous auxiliary and laboratory services.  

 

System Strategic Goals 

 

The proposed Ph.D. programs support the following system strategic goals (Policy 1:21) 

and State initiatives: 

 

 Expand graduate education.  

 Encourage student engagement in research.  

 Promote growth of research initiatives. 

 Support the key growth industries in South Dakota of renewable and sustainable 

energy. 

 Expand development of the State's key industries of bioscience and value added 

agriculture. 

 

Workforce Need, Student Demand, and Projected Graduates 

 

SDSU’s proposal indicates State demand for Ph.D. trained engineers in energy research 

and development, State and federal agencies, and in academia. In addition, the South Dakota 

Governor’s Office of Economic Development currently lists renewable energy, value-added 

agriculture, advanced manufacturing, and bioscience among the State’s “key industries.” 
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SDSU expects the eleven doctoral students in the Agricultural and Biological Engineering 

(ABE) specialization in Biological Sciences at SDSU to enroll in the new program. In addition, 

SDSU reports receiving multiple inquiries each year about doctoral studies in related fields. 

Currently, students graduating from State schools with BS or MS degrees in related fields must 

leave South Dakota to pursue doctoral studies. 

 

SDSU expects to have roughly twenty students in the program by the fourth year and to 

graduate five students per year after full implementation (Attachment I, Section #1 and Section 

#6). 

 

Development and External Review 

 

Faculty at SDSU developed the proposed curriculum with reference to two of the leading 

national research institutions in the region, Iowa State University and the University of Minnesota, 

and believes the proposed curriculum is consistent with national standards in the discipline. The 

nationally ranked graduate program at Iowa State served as a model during development 

(Attachment I, Section #1 and Section #5). 

Dr. Mary Leigh Wolfe (Professor and Department Head, Department of Biological 

Systems, Virginia Tech) and Dr. Allan Kirkpatrick (Professor and past Department Head for 

Mechanical Engineering, Colorado State University) served as the Board’s external review 

consultants. The consultants interviewed faculty and administrators during visits on April 14, 

2014. The consultants recommended moving forward with the proposed program and offered 

constructive suggestions for implementation (Attachment II).  

 

Board Policy 

 

SDSU is not requesting exceptions to Board Policy. 

 

Off-Campus and Distance Delivery 
 

SDSU is not seeking authorization to deliver the program off-campus or by distance 

technology. 

 

Budget and Resources 

 

SDSU is not requesting new State resources or student fees to implement the program. 

Most of the infrastructure and resources necessary already exist due to the ABE specialization 

within the Ph.D. in Biological Sciences. Dissertation research expenses will be borne by grants 

and contracts awarded to participating faculty members. 

 

 



President of the University 

South Dakota Board of Regents 
New Graduate Degree Program 

University: South Dakota State University 
Proposed Graduate Program: Ph.D. in Agricultural, Biosystems and 

Mechanical Engineering 
Degree: Ph.D. 

Existing or New Degree(s): New 
Intended Date of Implementation (term): Fall 2014 
Proposed CIP code: 14.0301 
University Department Agricultural and Biosystems Engineering and 

Mechanical Engineering 
University Division College of Agriculture and Biological Sciences 

and 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. 

- P- A01 4/ 
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 (SDSU) proposes the creation of a Ph.D. in Agricultural, 
Biosystems and Mechanical Engineering (ABME) to bring state-of-the-art engineering 
technology to South Dakota's largest industry. A Ph.D. in Agricultural, Biosystems and 
Mechanical Engineering will expand the breadth, depth and economic impact of the SDSU's 
research, strengthen the University's ability to attract excellent undergraduate and graduate 
students, and enhance the quality and scope of teaching. 

The primary purposes of the proposed program are: 

• to better support South Dakota's continued economic growth by preparing graduates to 
work in the fields of 

o biorenewable energy and bioresource conversion technologies 
o engineering of advanced precision agriculture systems used in production 

agriculture 
o natural resources engineering for utilization and conservation of soil and water 

resources 
o advanced manufacturing and quality control technologies; 

• to more effectively recruit and retain talented South Dakota undergraduate students 
interested in pursuing research-focused careers in the relevant fields; 
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• to provide a research-focused advanced engineering degree that meets existing and future 
demand. 

The program supports the system strategic goals (Policy 1:21) and State initiatives to: 
• expand graduate education; 
• promote growth of research initiatives; 
• expand development of the state's key emerging sectors — biofuels, renewable and 

conventional energy sources, and advanced manufacturing technologies. 

SDSU does not intend to request new state resources. The program will be funded with 
redirections of existing resources and research grants. 

Expected Student Demand for the Program 

Currently, there are 11 doctoral students working on the ABE specialization in the Ph.D. in 
Biological Sciences at SDSU. These students would transition to the proposed Ph.D. in ABME 
as soon as it became available. At present, students completing B.S. or M.S. degrees in 
agricultural and biosystems and mechanical engineering at SDSU must leave the state to pursue a 
Ph.D. in agricultural and biosystems engineering. Each year, approximately three students from 
the SDSU mechanical engineering program progress to out-of-state Ph.D. programs. Some of 
these students would take advantage of a Ph.D. program at SDSU if it were available. 

The graduate program coordinator for the ME department at SDSU receives ten to twelve 
inquiries per year from external students interested in a Ph.D. program. In addition, two to three 
inquiries per year are logged from potential students at private industry firms and state and 
federal agencies who would like to continue their graduate studies at the doctoral level but do not 
wish to leave the state. 

Workforce Demand for Graduates 

Agricultural and biosystems engineers and mechanical engineers have been a vital part of South 
Dakota's workforce for decades. As the state continues to grow its economy in areas of science, 
technology, engineering and mathematics, the demand for post-baccalaureate engineers in the 
general areas of agricultural and biosystems engineering and mechanical engineering (biofuels, 
bio-processing, renewable energy, value-added manufacturing) will continue to grow. 

The SD Governor's Office of Economic Development lists renewable energy, value-added ag, 
advanced manufacturing, and bioscience as four of the seven "key industries" for the state'. This 
Ph.D. program would support all four of these key industries. 

Current statewide demand for Ph.Ds is primarily with research and development firms engaged 
in energy and value-added industries development. State and federal agencies, as well as 
research-focused academic institutions have historically hired Ph.Ds. 

As the demand for renewable energy and the need for value-added technologies continue to 
grow, agricultural and biosystems engineers and mechanical engineers will be needed to conduct 
the research necessary to transform concepts into economically viable products and processes. 

http://www.sdreadvtowork.com/industries.aspx  
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These new products and processes will require the cross-disciplinary collaboration embodied by 
the proposed program. 

Need for Proposed Program 

The proposed program will advance South Dakota's knowledge-based industries via research 
and creation of new technologies and put the state in a more competitive position for recruiting 
and retaining graduate students, post-doctoral researchers and high-caliber research faculty. 
Additionally, the Ph.D. will increase the state's competitiveness for external federal funding of 
fundamental and applied research. 

The proposed Ph.D. program would support the next level of development of South Dakota's key 
resources in agriculture and energy. Infrastructure exists at SDSU to support research and 
innovation in the fields of biofuels, energy conversion, manufacturing quality and advanced 
materials. Laboratories for biofuels research, bioprocessing, and materials testing housed in each 
of the departments are complementary. The facilities foster and support collaborative research 
within the programs. Integration of the disciplines at the Ph.D. level facilitates focus on 
challenges unique to South Dakota's economy and priorities. Expertise, instrumentation and 
cooperative arrangements with landowners are also in place to support research and innovation 
in the area of natural resources engineering. The Ph.D. program would provide the vehicle for 
expanding knowledge and expertise that leads to economic expansion. The program would 
provide an opportunity for students to participate in the innovation. The technology developed 
would contribute to expanded industry and new employment opportunities. 

The state will benefit from the proposed program as it addresses challenges related to the next 
generation of biofuels produced from non-food biomaterials abundant in South Dakota. 
Research in value-added products and processes will create new economic opportunities for 
producers and workers. 

University Mission 

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. 

Board Policy 1:10:2 South Dakota State University Mission Statement provides: 

The legislature established South Dakota State University as the Comprehensive Land Grant 
University to meet the needs of the State and region by providing undergraduate and 
graduate programs of instruction in the liberal arts and sciences and professional education 
in agriculture, education, engineering, human sciences, nursing, pharmacy, and other 
courses or programs as the Board of Regents may determine (SDCL 13-58-1). 
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The Board implemented SDCL 13-58-1 by authorizing South Dakota State University to 
serve students and clients through teaching, research, and extension activities. The 
University's primary goal is to provide undergraduate and graduate programs at the 

freshman through the doctoral levels. The university complements this goal by conducting 
nationally competitive strategic research and scholarly and creative activities. Furthermore, 
South Dakota State University facilitates the transference of knowledge through the 
Cooperative Extension Service with a presence in every county and through other entities, 
especially to serve the citizens of South Dakota. 

South Dakota State University is unique within the South Dakota System of Higher Education 
because of its comprehensive land grant mission. The mission is implemented through 
integrated programs of instruction, the Cooperative Extension Service, the Agricultural 
Experiment Station, and numerous auxiliary and laboratory services. 

The proposed program relates directly to SDSU's mission of providing programs and 
professional education relating to agriculture and engineering. SDSU offers other Ph.D. 
programs. The university has offered B.S degrees in Agricultural and Biosystems Engineering 
and Mechanical Engineering for decades. 

The proposed program is consistent with 'Impact 2018: a Strategic Vision for South Dakota State 
University' including Goal (2) Generate new knowledge, encourage innovations, and promote 
artistic and creative works that contribute to the public good and result in social, cultural or 
economic development for South Dakota, the region, nation and world; and Goal (3) Extend the 
reach and depth of the university by developing strategic programs and collaborations. 

2. Rationale 

A. If a new degree is proposed, what is the rationale? 

A new degree is not proposed. South Dakota State University offers thirteen Ph.D. programs. 

B. What is the rationale for the curriculum? 

A core coursework curriculum (14 credits) will provide a disciplinary foundation for each 
student's plan of study. An additional 16 credits of coursework will be selected for each 
student by their faculty research advisor and graduate advisory committee to support the 
interdisciplinary nature of the planned dissertation research project. The student specific 13 
courses credits will provide depth in a subspecialty within the field. The remaining credits (60 
credits) will be for dissertation research reflecting the knowledge-creation nature of the 
degree. 

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

The proposed program is a unique combination of disciplinary areas that seeks to leverage the 
existing synergies in research expertise and facilities within the two departments. The 
existing resources and current student enrollment will serve as a solid foundation upon which 
to build capacity for growth. The goal is to reach a level of productivity and enrollment that 
would support the establishment of separate Ph.D. programs in ABE and ME in the future. 
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There are no national standards for an Agricultural, Biosystems and Mechanical Engineering 
(ABME) Ph.D. program. The program curriculum proposed by the Departments of 
Agricultural and Biosystems Engineering and Mechanical Engineering aligns well with those 
of the leading national research institutions in our region (Iowa State University and 
University of Minnesota) offering graduate programs in Agricultural and Biosystems 
Engineering and/or Mechanical Engineering and similarly titled graduate programs. Iowa 
State University's graduate program was used as a model to develop this proposed program. 
The ISU Agricultural and Biosystems Engineering program ranked No. 6 nationally and No. 5 
among public institutions in the "Biological/Agricultural" category in the 2013 U.S. News & 
World Report's  2014 edition  of  America's Best Graduate Schools.  The University of 
Minnesota, Montana State University and North Dakota State University graduate programs 
were also reviewed in detail. Such research-based graduate programs typically involve 
coursework in the first two years followed by candidacy examinations within the first three 
years to test a student's preparedness for the graduate level research work. During their 
program of study the ABME graduate students are active in the appropriate professional 
societies, seminar presentations, attending local/national/international scientific meetings, 
career counseling, publishing research findings as well as training in ethical conduct of 
research. The plan of study proposed by SDSU for this degree contains similar elements. 

D. Summary of the Degree (modify table as needed) 

All students will be required to complete 14 credits of core course work (Table 1). Core 
courses will provide a broad foundation covering basic graduate concepts in ABME, 
compliance and research ethics (Table 2). Several core courses are unique in the nation and 
make this program novel and highly integrated. Elective coursework will provide students 
with the opportunity for greater depth in a topical area and will usually be directly related to 
their dissertation research topic (Table 3). Students entering with a Bachelor's degree only 
must complete 90 credits (30 coursework and 60 dissertation) and students entering with a 
master's degree must complete 60 credits (20 coursework and 40 dissertation). A typical Plan 
of Study for entering students with various backgrounds is shown in APPENDIX D. 

Table 1. Degree requirements for the PhD in Agricultural, Biosystems and Mechanical 
Engineering 

Entering with a Bachelor's 
Degree only 

Credit Hours (%) 

Entering with a Master's 
Degree 

Credit Hours (%) 

Required courses 14 (15%) 14 (23%) 

Elective courses 16 (18%) 6 (10%) 

Dissertation 60 (67%) 40 (67%) 

Total required for the degree 90 (100%) 60 (100%) 
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Table 2. Core Courses in the Program 

Prefix & Num Course Title 
Credit 
Hours 

New 
(yes,no) 

STAT 541 Statistical Methods II 3 No 

ABME 771 Seminar 1 Yes 

GSR 601 Research Regulation Compliance 1 No 

ME 735/735L Modeling and Simulation 3 No 

ABE 763/763L Advanced Instrumentation 3 No 

ABME 792 Experimental Design and Project Management for ABME 3 Yes 

Total 14 

Table 3. Elective Courses: list courses that may be taken as electives in the program. 
Indicate any new courses to be added specifically for the major. 

Prefix & Num Course Title Credit 
Hours 

New 
(yes,no) 

ABE 544 Unit Operations in Biological Materials 3 No 

ABE 748 Bioseparations 3 No 

ABE 754 Advanced Unit Operations in Food and Biomaterials 
Processing 

3 No 

ABE 792 Renewable Energy Engineering 3 No 

ABE 732 Advanced Hydrology in Agriculture 2 No 

ABE 733 Ground Water Engineering in Agriculture 3 No 

ABE 734 Advanced Irrigation Engineering 3 No 

ABE 752 Theoretical Micro-Climatology 2 No 

ABE 791 Independent Study 3 No 

ABME 898 Dissertation 1-12 Yes 

NFS 551 New Food Product Development 3 No 

CEE 624 Biological Principles of Environmental Eng 3 No 

CHEM 736 Chromatography & Separation 3 No 

EM 521 Introduction to Mechanics of a Continuous Medium 3 No 

EM 522 Theory of Elasticity 3 No 
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EM 523 Theory of Plasticity 3 No 

EM 624 Theory of Plates and Shell 3 No 

EM 731 Advanced Fluid Mechanics 3 No 

EM 741 Finite Element Analysis 3 No 

ME 514 Air Pollution Control 3 No 

ME 516 Renewable Energy Systems 3 No 

ME 517/517L Computer Aided Engineering 3 No 

ME 533/533L Non-Destructive Testing and Evaluation 3 No 

ME 537 Gas Dynamics I 3 No 

ME 540 Computer Aided Design 3 No 

ME 542 Applications of Computational Fluid Dynamics 3 No 

ME 703 Thermofluid Energy Systems 3 No 

ME 706 Statistical Thermodynamics 3 No 

ME 711 Advanced Heat Transfer I 3 No 

ME 712 Convection Heat Transfer 3 No 

ME 721 Viscous Flow Theory I 3 No 

ME 728 Gas Dynamics II 3 No 

ME 731 Advanced Analytical Methods 3 No 

ME 739 Advanced Metallurgy 3 No 

ME 741 Advanced Stress Analysis in Mechanical Design 3 No 

ME 745 Advanced Machine Design 3 No 

ME 761 Operations Research 3 No 

ME 762 Quality Control 3 No 

ME 763 Topics in Reliability Engineering 3 No 

ME 765 Systems Analysis 3 No 

ME 767 Decision Theory 3 No 

ME 791 Independent Study 3 No 

ME 792 Special Topics 3 No 
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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? 

Appendix A identifies the student outcomes which are intended to ensure that students are 
adequately prepared to enter employment in industry, government service or continue in an 
academic career track. 

Through seminar, coursework and laboratory experiences graduates are expected to 
demonstrate the ability to critically evaluate the literature within the discipline (Outcomes 3 & 
5). Students will demonstrate the ability to plan and implement an original research project 
through the successful completion of their dissertation (Outcomes 1 & 2). Through formal 
coursework and interactions with their graduate mentor and advisory committee graduates 
will demonstrate an understanding of the requirements of the ethical conduct of research 
(Outcome 6). The program also identifies strong communications skills as an important 
student outcome (Outcome 4). These skills will be developed through formal coursework, 
student seminar presentations within the program and at professional meetings, and the 
written dissertation. 

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

There are none. 

C. How will mastery by individual students be demonstrated? Describe the 
specific examinations or processes to be used. This is to include external 
measures. What will be 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 the SDSU Graduate School's Doctor of Philosophy 
Degree Requirements (refer to the 2011-2012 SDSU Graduate Catalog). 

Mastery of individual course content will be demonstrated, in part, through traditionally 
graded courses. Learning must also be demonstrated outside the traditional lecture/laboratory 
classroom. For example admission into candidacy for the degree will be granted only upon 
successful completion of a comprehensive examination. These examinations are both written 
and oral ensuring the student has not only mastered the material but can communicate 
effectively in a variety of formats. To complete the degree, the student must present and 
defend their research, again, in both written and oral formats. The written and oral candidacy 
exams and the written and oral final examinations are overseen by the student's Graduate 
Advisory Committee. Completion of the seminar requirements, the final oral presentation of 
the dissertation, and the dissertation itself will be assessed using the ABE department's 
institutionally-approved doctoral program assessment rubrics. The outcomes of these 
assessments are reported as a part of the department's regular Academic Assessment and 
Evaluation reporting activities. 
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In accordance with SDSU Graduate School policy, students who fail to meet minimum 
performance standards on their first attempt are given a second chance to demonstrate 
mastery. The department as well as the Graduate School ensures the student has every 
opportunity for success. However, students who ultimately fail to demonstrate mastery of the 
content and skills necessary for admission to candidacy or fail to successfully defend their 
dissertation are given the option to complete a Master of Science degree. The ABE and ME 
Departments have a M.S. in their disciplines to accommodate these students. For these 
students, the academic rigor of completing a Master of Science degree is applied. 

4. What instructional approaches and technologies will be used to teach courses in the 
program? 

Standard contemporary classroom lecture and laboratory technologies as well as Access Grid or 
the Digital Dakota Network (DDN) will be used. 

5. Did the University engage any developmental consultants 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. 

No developmental consultants were engaged in developing this proposal. 

The curriculum was developed with reference to those of the Iowa State University and 
University of Minnesota. 

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. 

It is expected that during the first year of the new program (Table 4) the 11 graduate students 
currently in the ABE program within the existing Ph.D. in Biological Sciences with 
specialization in ABE will transfer to the Ph.D. in ABME. The FY 15 incoming class currently 
has 3 students who have expressed the intent to follow the ABME Ph.D. program and accepted 
assistantship offers to enroll in Spring 2014. 

New student admissions in the program will increase over the next 3 years after the program 
initiation (FY16, FY17 & FY18) until 6 students per year is achieved in FY18. On-going new 
graduate student admission at this level will result in an annual total program enrollment of 18-
20 graduate students which will graduate 6-8 students per year. 
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Table 4. Expected Program Enrollments: FY15-FY18. 

Fiscal Years* 

l't 2nd 3 rd 4th 

Estimates FY15 FY16 FY17 FY18 

Students new to the university 3 4 5 6 

Students from other university programs 11 0 0 0 

= Total students in the program (fall) 14 17 19 21 

Program credit hours (major courses)** 294 357 399 441 

Graduates 1 3 4 5 
*Does not include current fiscal year. 
**Assumes students are registered for 10 credit hours in the fall and spring terms and 1 credit in summer (21 credits 
total per year). This is the total number of credit hours generated by students in the program in the required or 
elective program courses. The same numbers are used in Appendix B — Budget. 

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. 

There is no program accreditation available for the proposed program. 

8. Does the University request any exceptions to any Board policy for this program? Explain 
any requests for exceptions to Board Policy. 

No. 

9. Program Delivery 

A. Does the University request authorization to deliver this entire program at any off-
campus locations? 

No. 

B. Does the University request authorization to deliver this entire program by distance 
technology? 

No. 

C. Include off-campus tuition and site or delivery costs in the next section and in 
Appendix B. 

Not applicable. 

10 

ATTACHMENT I     13



South Dakota State University 
Ph.D. in Agricultural, Biosystems and Mechanical Engineering 

10. Costs, Budget and Resources 

A. 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. 

The program Budget is provided in Appendix B. 

Most of the infrastructure and resources necessary to offer this degree are in place because the 
degree is, in effect, already offered via the Ph.D. in Biological Sciences with specialization in 
ABE. This includes most faculty FTEs, core program coursework core instrumentation 
facilities, graduate student recruiting expenses and departmental support staff. These items are 
identified in Appendix B. 

New elective coursework that will be created as a part of this proposal will replace existing 
coursework within the department's graduate course offerings. Existing courses that will be 
modified or deleted from the current departmental offerings to redirect the necessary resources 
to the proposed program will be identified during the course of the program. 

Dissertation research expenses will be borne by grants and contracts awarded to participating 
faculty members. 

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. 

Iowa State University 
University of Minnesota 
ASABE 
ASME 
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South Dakota State University 
Ph.D. in Agricultural, Biosystems and Mechanical Engineering 

APPENDIX D. 
EXAMPLE 'PLANS OF STUDY' FOR STUDENTS ENTERING WITH 

VARIOUS QUALIFICATIONS 

Student with BS degree in ABE or ME 

STAT 541 Statistical Methods II 3 cr Core course 
ME 735/735L Modeling and Simulation 3 cr Core course 
ABE 763/763L Advanced Instrumentation 3 cr Core course 
ABME 792 Experimental Design and Project Manage 3 cr Core course 
ABME 771 Seminar 1 cr Core course 
GSR 601 Research Regulation Compliance 1 cr Core course 
ABE/ME Courses from Table 3 16 cr Elective courses 
ABME 898 Dissertation—Ph.D. 60 cr Required Research Credits 

Total: 90 cr 

Student with MS degree in ABE or ME 

STAT 541 Statistical Methods II 3 cr Core course 
ME 735/735L Modeling and Simulation 3 cr Core course 
ABE 763/763L Advanced Instrumentation 3 cr Core course 
ABME 792 Experimental Design and Project Manage 3 cr Core course 
ABME 771 Seminar 1 cr Core course 
GSR 601 Research Regulation Compliance 1 cr Core course 
ABE/ME Courses from Table 3 6 cr Elective courses 
ABME 898 Dissertation—Ph.D. 40 cr Required Research Credits 

Total: 60 cr 

13 
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Faculty, Regular FTE 
Faculty Salary & Benefits, average 

0.50 	I 	0.50 
	

0.50 
	

0.50 
$97,145 
	

$97,145 
	

$97,145 
	

$97,145 

See p. 2 
See p. 2 

0 0 
	

0 
	

0 
$1,000 $1,000 $1,000 	$1,000 

See p. 2 
See p. 2 

Other FTE (see next page) 
Other Salary & Benefits, average 

See p. 2 
See p. 2 

I 	0.00 	I 

 

$6,335 

2. Budget 
Salary & Benefits 

Faculty, Regular 	 $48,573 
Faculty, Adjunct (rate x number of courses) 	 $0 
Other FTE 

	

S&B Subtotal 	 $48,573 
Operating Expenses 

Travel 	 $0 
Contractual Services 	 $0 
Supplies & materials 	 $0 
Capital equipment 	 $0 

	

OE Subtotal 	 $0 

	

Total 	 $48,573 

$11 

3. Program Resources 
SELF-support tuition/hr, net of HEF 

Self-support tuition revenue 
1 	GR 	I 	$345.35 

hrs x amt 
	

$0 

STATE-support tuition/hr, net of HEFF GR 	I 	$157.45 I 

State-support tuition revenue hrs x amt 
	

$46,290 

Program fee, per cr hr (if any) 
Delivery fee, per cr hr (if any) 
University redirections 
Community/Employers 
Grants/Donations/Other 

	

$0.00 
	

$0 

	

$0.00 
	

$0 
$25,000 

$0 
$0 

ATTACHMENT I 
Appendix B 

Budget & Resources 

South Dakota State University, PhD in Agricultural, Biosystems and Mechanical Engineering 

1. Assumptions 
Headcount & hours from proposal 
Fall headcount (see table in proposal) 
Program FY cr hrs, State-Support 
Program FY cr hrs, Self-Support 

1st 
	

2nd 
	

3rd 
	

4th 
FY15 
	

FY16 
	

FY17 
	

FY18 
14 17 19 21 

294 357 399 441 
0 0 0 0 

Faculty, Adjunct - number of courses 
Faculty, Adjunct - per course 

0.00 0.00 0.00 
$6,335 $6,335 $6,335 

$48,573 $48,573 $48,573 
$0 $0 $0 

$11) 
$48,573 $48,573 $48,573 

$0 $0 $0 
$0 $0 $0 

$0 $0 $0 

$11  $11  $0 
$0 $0 $0 

$48,573 $48,573 $48,573 

$345.35 $345.35 $345.35 

$0 $0 $0 

$157.45 $157.45 $157.45 
$56,210 $62,823 $69,435 

$0 $0 $0 
$0 $0 $0 

$25,000 $25,000 $25,000 
$0 $0 $0 
$0 $0 $0 

PhD in Agricultural Biosystems and Mechanical Engineering Appendix B _12Fe4l4 
	

2/28/2014, 3:20 PM 
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ATTACHMENT I 
Appendix B 

Budget & Resources 

South Dakota State University, PhD in Agricultural, Biosystems and Mechanical Engineering 
Total Resources $71,290 $81,210 $87,823 $94,435 

Resources Over (Under) Budget $22,717 $32,637 $39,250 $45,862 
Provide a summary of the program costs and resources in the new program proposal. 

PhD in Agricultural Biosystems and Mechanical Engineering Appendix B _1Ne1414 	 2/28/2014, 3:20 PM 
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ATTACHMENT I 
Appendix B 

Budget & Resources 

South Dakota State University, PhD in Agricultural, Biosystems and Mechanical Engineering 

Estimated Salary & Benefits per FTE 	 Faculty 	Other 
Estimated salary (average) - explain below $79,532 $01 

University's variable benefits rate 	(see below) 0.1418 0.1418 
Variable benefits $11,278 $0 
Health insurance/FTE, FY13 $6,335 $6335 

Average S&B $97,145 	$6,335 

Explain faculty used to develop the average salary & fiscal year salaries used. Enter amount above. 
The FY 14 salaries of 18 people in the ABE and ME departments were averaged. 

Explain adjunct faculty costs used in table: 

Explain other [for example, CSA or exempt] salary & benefits. Enter amount above. 

Summarize the operating expenses shown in the table: 

Summarize resources available to support the new program (redirection, donations, grants, etc). 

PhD in Agricultural Biosystems and Mechanical Engineering Appendix B _12Fe414 2/28/2014, 3:20 PM 
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ATTACHMENT 1 

 

Appendix B 
Budget & Resources 

PhD in Agricultural, Biosystems and Mechanical Engineering South Dakota State University, 

 

State-support: Change cell on page 1 to 
Self-Support Tuition, HEFF & Net 

use the UG or GR net amount. 
FY13 Rate 	HEFF Net 

Undergraduate $289.00 $24.85 $264.15 
Undergraduate-UC Foundations $189.00 $24.85 $164.15 
Graduate $383.00 $37.65 $34535 
Externally Supported $40.00 

Change cell on page 1 
to point to your net. 

State-support: Change cell on page 1 to use the UG or GR net amount for your university. 
State-Support Tuition, HEFF & Net FY13 Rate HEFF 

Undergraduate - BHSU, DSU, NSU $124.20 $24.85 
Undergraduate - SDSMT, SDSU, USD $129.90 $26.00 

Graduate - BHSU, DSU, NSU $188.30 $37.65 
Graduate - SDSMT, SDSU, USD $196.80 $39.35 

Variable Benefits Rates 

Net 
$9935  Change cell on page 1 

$103.90  to point to your net. 

$150.65  Change cell on page 1 
$157.45  to point to your net. 

University FY13 
BHSU 14.18% 
DSU 13.92% 
NSU 14.40% 
SDSM&T 14.00% 
SDSU 13.96% 
USD 13.84% 

Change the benefits rate cell in the table 
on page 2 to point to the rate for your 
university. 

PhD in Agricultural Biosystems and Mechanical Engineering Appendix B _12E431114 2/28/2014, 3:20 PM 
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Proposed PhD Program in Agricultural, Biosystems and Mechanical Engineering 

South Dakota State University 

 

External Consultant Review  

Conducted at Request of South Dakota Board of Regents 

 

Submitted April 29, 2014 
 

 

Review Performed By: 
 

Dr. Allan T. Kirkpatrick 

Professor and Past Department Head 

Mechanical Engineering Department 

Colorado State University 

Fort Collins, CO 

allan@ engr.colostate.edu 

 

Dr. Mary Leigh Wolfe 

Professor and Department Head 

Department of Biological Systems Engineering 

Virginia Tech 

Blacksburg, VA 

mlwolfe@vt.edu 

 

 

Review Process 
 

The findings and recommendations in this review are based on documents provided by the Board of 

Regents and the Departments of Agricultural and Biological Engineering (ABE) and Mechanical 

Engineering (ME) and interviews conducted on April 14, 2014 on campus. Group interviews were 

conducted with ME faculty, ABE faculty, and departmental, college (Agricultural and Biological 

Sciences and Engineering), and Graduate School administration. A separate meeting was conducted 

with the Provost. We also toured facilities of both departments. The Board of Regents asked us to 

respond to questions about program curriculum; faculty; facilities, equipment, and services; and other 

issues.  

 

Summary Recommendations 
 

 Based on the information provided and findings during the site visit, we recommend proceeding 

with the establishment of the PhD program in Agricultural, Biosystems and Mechanical Engineering at 

South Dakota State University. This PhD degree is very much in alignment with the land grant mission 

of South Dakota State University and that of the state of South Dakota. The proposed program has the 

strong support of the faculty in both the Agricultural and Biosystems Engineering and the Mechanical 

Engineering Departments, as well as the college and university administration. 

  The positive aspects of the proposed program include the following. The program will allow for 

increased collaboration between the two departments, and allow faculty to develop longer-term and 

larger research programs. This will lead to increased quality and size of the graduate programs in each 

department. The degree is a unique combination of agricultural, biosystems and mechanical engineering, 

and thus will attract students and faculty interested in addressing and solving engineering problems of 

importance to South Dakota.  

 For program management, we recommend that a program faculty coordinator be designated, and 

a coordinating committee with faculty from both departments be formed. There will need to be some 
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 2 

redirection of internal resources to sustain the program and provide incentives for faculty involvement. 

The proposed PhD degree, since it is interdisciplinary, will need to be “branded” to prospective students. 

 For the longer term, the institution should consider also moving ahead with offering PhD 

programs within each department. This will allow the graduate research activity within each department 

to broaden into areas that are not necessarily overlapping with the other department, and are more 

discipline specific. 

 

1) Program Curriculum 

 

 The proposed curriculum is consistent with current national expectations for the relevant 

disciplines. The doctoral examinations and dissertation proposal requirements for the program are 

similar to those across the country. The approach of a core set of courses plus electives selected by each 

student should be an effective approach for preparing students well for their careers. The core set of 

courses can also be an effective approach for establishing the basis of the interdisciplinary degree.  

 However, it is not clear that the courses currently specified for the core are necessarily the final 

or best choice. We recommend that a curriculum review process be established to facilitate periodic 

review and affirmation or updating of the core curriculum of the program over time. It also must be 

clear who has administrative authority over the program curriculum, including approving course 

substitutions and exemptions. 

 

2) Faculty 
 

 The faculty in both departments, Agricultural and Biosystems Engineering (ABE) and 

Mechanical Engineering (ME), are well qualified to offer a strong PhD program. Currently, the ABE 

department has 12 faculty members. All of the tenure track ABE faculty have PhD degrees from well-

known graduate institutions, such as University of Nebraska-Lincoln, University of Illinois, and Iowa 

State University. The faculty are active in teaching, research, and extension. Seven graduate courses in 

ABE have been offered each term for the last three years. The current graduate enrollment is 24 (12 MS 

and 12 PhD) students. Over the last four years, the ABE department awarded 10 MS degrees, an average 

of 2.5 per year. The research volume in the ABE department is about $1.5M per year, with research 

funded by federal agencies such as United States Department of Agriculture (USDA), U.S. Department 

of Energy (DOE), National Science Foundation (NSF), and U.S. Geological Survey (USGS), as well as 

South Dakota state agencies. The scholarly activity of the ABE faculty is strong, with about 5.5 journal 

papers and 4.6 national conference papers per year per faculty member. The ABE department has two 

faculty searches underway during the 2013-14 academic year, to fill positions in grassland hydrology 

and precision agriculture. 

  The ME department has 12 faculty members, including both tenure and non-tenure faculty. All 

of the tenure track ME faculty have PhD degrees from well-known graduate institutions, such as Ohio 

State University, Pennsylvania State University, University of Illinois, and Iowa State University. The 

faculty are active in teaching and research. Recent faculty hires have had success in obtaining significant 

federal funding for their research programs. The scholarly activity of the ME faculty is good, and 

increasing, with nearly 1.5 journal papers and 2.5 conference papers per faculty member in 2013. About 

seven graduate courses in ME have been offered each term for the last three years. The graduate 

enrollment is about 20 students. Over the last three years, the department has awarded 31 MS degrees, 

an average of about 10 per year. The ME department has three faculty searches underway during the 

2013-14 academic year: to replace a retiring faculty member, to add a new tenure track line, and to 

replace an Instructor position. 
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 As the enrollment in the new PhD program grows, additional faculty members will be needed 

to maintain strong research, teaching, and extension programs, along with meeting service expectations. 

The ME department currently has a very high (30:1) student to faculty ratio in its undergraduate program 

and a correspondingly heavy teaching load. Reduced teaching loads (from the current level) will be 

required to attract new faculty and for the existing faculty to do their best in all aspects of their work.    

 The faculty in both departments, ABE and ME, are very enthusiastic about the PhD program. 

While the ME faculty have not had the opportunity to advise PhD students, for the last eight years, the 

PhD program in Biological Sciences at SDSU has included a specialization in Agricultural and 

Biosystems Engineering, providing the means for ABE faculty members to advise PhD students. Faculty 

in both departments advise MS students. Therefore, the two faculty groups are coming from a somewhat 

different perspective. 

 When asked what it would mean to them individually and overall to have a PhD program, faculty 

members in both departments noted that the PhD in ABME would strengthen the collaborative work 

between the two departments, including the machinery, materials, and energy areas. The PhD program 

would enhance the research capabilities of both departments. Faculty stated that PhD students are a 

better time and training investment than MS students. In addition, having PhD students involved in 

training MS students is beneficial for both the PhD and MS students, as well as for the individual faculty 

member’s research program. Several faculty members said that they would be able to have 

comprehensive research teams comprised of post-docs, PhD, MS, and undergraduate students, which 

would strengthen their programs. 

 The ABE faculty recognize that an engineering PhD program will strengthen the identity of the 

program (beyond being a specialization under a PhD in Biological Sciences) and improve their ability 

to recruit engineering students to their PhD program. The new degree will expand openings in the 

agricultural machinery area for their PhD students (the machinery area was not a good fit in biological 

sciences). The ME faculty expressed some concern about recruiting ME students to an ABME degree 

rather than an ME degree, but agreed that it could be done, provided some ‘branding’ of the degree was 

established. 

 

3) Facilities, Equipment, and Services 
 

 The two external consultants were given a tour of the laboratories in the ABE and ME 

departments. Our findings are that the university has the overall facilities and equipment infrastructure 

to offer the program. Both departments have adequate facilities and equipment to support PhD students 

and their research. Some of the facilities and equipment are outstanding, and of international class. The 

Graduate School at SDSU already provides needed curricular and program information services, such 

as advisory committee, plan of study, and examination requirements, to graduate students at the 

university and would be able to do so for the proposed program. 

 

4) Other Issues 
 

The following issues, identified during the program review, should be given attention.  

 

a) Program Management: The planning documents do not specify how this interdisciplinary 

program involving two departments is to be managed, both on a day-day basis and for longer 

term strategic planning. Conversations on campus indicated that a formal plan had not yet been 

developed. We recommend that a program faculty coordinator be designated, and a coordinating 
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committee with faculty from both departments be formed. The faculty coordinator should have 

some administrative support for graduate school liaison.  

 

b) Graduate Advisory Committee Structure: As a multidisciplinary degree, it would be appropriate 

that each student’s advisory committee include members from both ABE and ME plus one 

person from outside of ABE and ME (in addition to the graduate college representative); 

however, caution is recommended to not overconstrain graduate advisory committee 

membership. The potential for co-chairs from ABE and ME should be encouraged. 

 

c) Graduate Student Applications: All applications to the program should be sent to both 

departments or to the coordinating committee for the ABME PhD program. There will be a need 

to clearly identify which department is the ‘home’ department for the student. 

 

d) Student Recruitment:  Some ME faculty members expressed concern that recruiting students to 

an interdisciplinary PhD program might be more difficult than to an ME program. The ABE 

faculty, on the other hand, noted that it will be easier for them to recruit students to an 

engineering PhD program than to a biological sciences program with an engineering 

specialization. In both cases, it will be important to sell the advantages of the program to students. 

To do that, it is recommended that the faculty develop key talking points to help each other in 

recruiting students. Another key to recruiting students will be providing financial support to PhD 

students. The high quality students that the ABME PhD program will want to recruit will most 

likely be considering other programs that provide financial support.  

 

e) Support Staff:  The new PhD program is likely to increase research funding and vice versa, so it 

is likely that support staff will be needed, including administrative and technician support, since 

both departments currently have little support in those areas. 

 

f) Faculty Incentive: Incentives need to be formulated to encourage faculty in each department to 

be involved with this new interdisciplinary program. Since PhD students represent a longer term 

commitment on the part of the faculty, there should be a corresponding institutional commitment. 

This could take the form of teaching assistant (TA) support for PhD students who are ‘in between’ 

graduate research support, support for PhD student travel to conferences, and support for student 

recruitment. 

 

g) For the longer term, the institution should consider also offering PhD programs within each 

department. This will allow the graduate research topics within each department to broaden into 

areas that are not necessarily overlapping with the other department, and are more discipline 

specific. The degree titles would be PhD in ABE and PhD in ME. 
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