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SUBJECT: New Program: SDSU BS in Precision Agriculture 

 

South Dakota State University (SDSU) requests authorization to offer a Bachelor of 

Science (BS) in Precision Agriculture. The program would include interdisciplinary collaboration 

between the Department of Agricultural and Biosystems Engineering, the Department of Plant 

Science, the Department of Mathematics and Statistics, and the Department of Electrical 

Engineering & Computer Science. The program would prepare students for careers bridging the 

gaps between agronomy, agriculture machinery management, and data sciences through high-

speed sensor technology as well as preparing students to use data in agronomic decision-making 

processes.  Precision Agriculture is a quickly growing field, yet no other university currently offers 

a major; approval of the program would give SDSU a first-to-market advantage. 

 

The Board approved the Intent to Plan at the August 2015 meeting with the following 

conditions:  

 

1. The university will research existing curricula, consult with experts concerning the 

curriculum, and provide assurance in the proposal that the program is consistent with 

current national standards and with the needs of employers.  

 

2. The proposal will define the specific knowledge, skills, and competencies to be 

acquired through the program, will outline how each will be obtained in the curriculum 

and will identify the specific measures to be used to determine whether individual 

students have attained the expected knowledge, skills, and competencies.  

 

3. The university will not request new state resources and the program proposal will 

identify the sources and amounts of all funds needed to operate the program and the 

impact of reallocations on existing programs. 

 

University Mission and Priorities 

The proposed major in Precision Agriculture is within the statutory mission of SDSU as 

provided in SDSCL 13-58-1: Designated as South Dakota’s land grant university, South Dakota 

State University, formerly the state college of agriculture and mechanical arts, shall be under the 
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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. In addition, the proposed program supports SDSU priorities by 

supporting its land-grant mission through instruction in engineering and agriculture. 

 

System Strategic Goals 

The proposed program aligns with Board of Regents’ Strategic Plan 2014-2020 to grow 

the number of undergraduate degrees awarded, improve STEM education, and promote economic 

development. 

 

Workforce Need, Student Demand, Projected Graduates  
SDSU notes the 2014 South Dakota Ag Economic Contribution Study from the SD 

Department of Agriculture shows the crop sector provides over 70,000 jobs in South Dakota and 

the broader agricultural sector provides 20% of the state’s employment. Precision Agriculture is 

an integral aspect of agricultural production’s future and the program has received support from a 

variety of regional industries. The SDSU minor in Precision Agriculture (approved last year) 

already has 33 students enrolled. SDSU projects graduating 16 students per year after full-

implementation. 

 

Development  
SDSU considered the results from a nation-wide survey of precision agriculture users and 

professionals in developing the curriculum, in addition to their own experiences with the existing 

SDSU minors in Precision Agriculture and Engineering for Precision Agriculture. The program 

requires the creation of four new courses. 

 

Board Policy  
SDSU is not requesting any exceptions to Board Policy.  

 

Off Campus and Distance Delivery  
SDSU is not requesting authorization for off campus or distance delivery.  

 

Budget and Resources  
SDSU does not request any new State resources to implement or maintain the proposed 

program and will fund the program through reallocation of existing resources. 

 

 

 

 

  



 

 

South Dakota Board of Regents 

New Undergraduate Degree Program 

 

 

University: South Dakota State University 

Major: Precision Agriculture 

       Existing or New Major (s): New 

Degree: Bachelor of Science 

       Existing or New Degree (s): Existing  

Intended Term of Implementation  Fall 2016 

Proposed CIP code: 01.0301 

University Department  Plant Science and Agricultural Biosystems 

Engineering 

University Division College of Agriculture & 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. 

 

  April 27, 2016 

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 the Executive Director’s 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 a Bachelor of Science in Precision 

Agriculture. This proposal is the result of an innovative collaboration between the Colleges of 

Agriculture & Biological Sciences and Engineering. The general nature of the proposed program 

is to prepare students for careers that bridge the gaps between agronomy, agriculture machinery 

management, and data sciences caused by the rapid evolution of high-speed sensor technology. 

The program will contribute to the agricultural biosciences workforce of South Dakota by 

preparing students to meet the rapidly advancing, multifaceted need of incorporating “digital 

agriculture” into the decision making process of production agriculture. The proposed program 

would be developed through an interdisciplinary collaboration between the Departments of Plant 

Science, Agricultural & Biosystems Engineering, and Mathematics & Statistics. 

 

The major will reside in the College of Agriculture and Biological Sciences and will have 

coursework in the Jerome J. Lohr College of Engineering and the College of Arts and Sciences. 

At the faculty level, disciplinary strength will remain a focus, but that expertise will be delivered 

under the multi-disciplinary umbrella of the major. While two recently introduced minors in 

Precision Agriculture and Engineering for Precision Agriculture, for agronomists and for 

engineers, are meeting the needs of students wishing to preserve disciplinary identity, this 

precision agriculture major will meet the needs of students wishing to distinguish their skills in the 

employment marketplace and will reach out to a wider geography of students by virtue of being 
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first-to-market.  

 

The University does not request new State resources or new or increased student fees.  The 

program will be supported through redirection of existing resources, tuition, and program fee 

revenue.  

 

Expected Demand for Graduates in South Dakota 

The expected demand for these graduates in South Dakota is great because agriculture is a major 

driver of the South Dakota economy. South Dakota ranked 10th in total value of crops produced 

(excluding horticulture) in 2014 with a total value of $6.457 billion.1 The 2014 South Dakota Ag 

Economic Contribution Study, authorized by the SD Department of Agriculture, found that the 

crop sector of South Dakota agriculture alone provided 12% or 70,104 jobs in South Dakota. The 

entire agricultural sector provides 20% of the employment in South Dakota.2  Precision agriculture 

will be an integral part of future agricultural production and a thorough knowledge of precision 

agriculture will be a prerequisite for obtaining many future jobs in agriculture. 

 

A survey was recently conducted on agricultural workforce requirements. This survey showed that 

for 73% of the employers, it took over 60 days to find precision sales specialists and 65 days for 

agronomists. The expected salaries for both professions exceeds $50,000 per year. The problem 

was that many job candidates were deficient in their ability to convert information into knowledge 

(Graph 1).  The survey also showed that precision sales specialists have a limited ability to make 

effective agronomic recommendations, whereas the precision sales specialist is believed to have a 

better understanding of precision farming than agronomists. The precision agriculture major will 

provide student training in both of these areas thus, filling the apparent gap in skills needed by 

employers in the agricultural industry.   
 

 

 
 

                                                           
1 http://quickstats.nass.usda.gov/results/5A83B797-7132-361C-80FD-937595208540 
2 https://sdda.sd.gov/legacydocs/Secretary/PDF/2014.south.dakota.ag.economic.contribution.study.pdf#page=23 

Graph 1. Ability of interviewees to be able to convert agronomic information into useable knowledge.  
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The importance of agricultural workforce development has been highlighted in 1) the President’s 

Council of Advisors on Science and Technology report to the President on the Agricultural 

Preparedness and the Agricultural Research Enterprise3; 2) informal surveys of agricultural 

employers; 3) an online survey of 86 South Dakota farmers; 4) multiple focus group meetings 

conducted by the American Society of Agronomy Precision Agricultural Systems community, the 

American Society of Agronomy/Soil Science Society of America/Crop Science Society of 

America book committee, the South Dakota State University College of Agriculture and Biological 

Sciences, and the Agricultural Interactive Distance Alliance; 5) published papers and surveys 

where national educational needs have been outlined4,5; and 6) a USDA report highlighting 

agricultural technology opportunities6. The conclusion from these activities is that there is an 

expected precision agriculture workforce shortfall over the next several years, and that in spite of 

these needs, universities are not prepared to graduate students with relevant skills.     

 

Need for the Proposed Program 

Most farmers, producers, and land managers lack the expertise to take full advantage of the wide 

range of available precision agriculture technology that creates a significant job market for people 

who can provide these services. Farmers depend on seed suppliers, fertilizer suppliers, chemical 

suppliers, machinery suppliers, and others who have the specific expertise to help them maintain 

an economically and environmentally sustainable enterprise. Each one of these agronomic service 

providers needs employees with a high level of knowledge in agronomy and data analysis and an 

ability to effectively use precision agriculture technology. SDSU’s first-in-the-nation precision 

agriculture major will contribute greatly to this workforce. 

 

Employers today are clamoring for graduates who know how to work in rapidly evolving, 

technology driven sectors of agriculture. The Bachelor of Science in Precision Agriculture degree 

is designed to train a highly skilled workforce for a rapidly changing industry increasingly 

dependent upon sensors and computers for real-time decision making. Graduates trained in plant 

and soil sciences and who can successfully interface with rapidly changing technology, including 

electronics and data visualization tools, will be most competitive for employment opportunities. 

 

University Mission and Priority 

The statutory mission of South Dakota State University 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, human sciences, 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 authorizes associate, 

baccalaureate, first professional and graduate degrees.  SDSU may offer “Baccalaureate programs 
                                                           
3 The President’s Council of Advisors on Science and Technology. 2012. Report to the President on Agricultural Preparedness and the 

Agriculture Research Enterprise. (http://www.whitehouse.gov/sites/default/files/microsites/ostp/pcast_agriculture_20121207.pdf 
4 Kitchen, N.R., C.J. Snyder, D.W. Franzen, and W.J. Wiebold. 2002. Educational needs of precision agriculture. Precision Agriculture 3:341-

351. 
5 Dychtwald, K., T. J. Erickson, and R. Morison. 2013. Workforce crisis: How to beat the coming shortage of skills and talent. Harvard Business 

Press. 
6 Goecker, A.D., P.G. Smith, E. Smith and R. Goetz. 2010. Employment opportunities for college graduates in food, renewable energy, and the 

environment: United States, 2010-2015. http://www3.ag.purdue.edu/USDA/employment/pages/default.aspx). Purdue University. (March 8, 
2012). 
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in the agricultural sciences, aviation, education, engineering and technology, human sciences, 

humanities and liberal arts, nursing, performing and visual arts, pharmaceutical sciences, 

physical and biological sciences, and social sciences.” A major in precision agriculture meets the 

mission of SDSU by directly providing undergraduate instruction in science, mathematics, 

engineering, and agriculture. 

 

2.  Rationale 

 

Future SDSU graduates require a broader competency in agronomy, statistics, mathematics, and 

engineering to foster the best performance from rapidly emerging technology used in precision 

agriculture. Precision agriculture is the suite of expert technologies, methods and applications that 

are being employed globally to help produce more food with less labor, water, fertilizer and 

pesticide treatments. Much of the technology is designed to produce decision management tools 

intended to turn digital information into economic value through more efficient and sustainable 

commodity production. This technology coupled with a highly skilled workforce is essential to 

meet a Grand Challenge of today’s society: Feeding more people using fewer resources in a 

socially acceptable manner that is economically and environmentally sustainable.  

 

A major in Precision Agriculture supports the Board of Regents Strategic Plan 2014-2020: 

1. Student Success 

 Increase total undergraduate degrees awarded. The new program would be the 

first of its kind in the United States and would allow SDSU to attract students 

from South Dakota as well as out of state and international. 

 Improve retention and graduation rates. The new program would foster improved 

first-year retention as well as improved four and six year graduation rates. The 

first-to-market advantage for the Precision Agriculture degree program at SDSU 

would position the University as a leader in a field that garners significant student 

interest in the Midwest. 

2. Academic Quality and Performance 

 Grow the number of students participating in experiential learning. The new 

program’s interdisciplinary nature would increase students’ exposure to hands-

on, experiential learning with apropos internship opportunities in many different 

occupational specialties. 

3. Research and Economic Development 

 STEM Education 

 The new program would foster an increase in graduation in the STEM fields, 

with a strong emphasis on agronomy, data sciences, mathematics and 

statistics, and agricultural systems technology. 

 Economic Development  

 The new program would provide a stream of graduates that are well prepared 

to work in the fast growing precision agriculture sector, both in South Dakota 

and around the world. 

 

A.  What is the rationale for the curriculum? 

 

The agricultural support industry is undergoing a rapid change in the historical business 

model that has prevailed for well over a half century. Tractor dealerships are now employing 
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agronomists that carry the certified crop advisor credential and Ag Coops are now 

performing machinery maintenance and upgrades during the winter months. The 

agricultural support industry has recognized that machinery expertise helps sell seed and 

chemicals and agronomic expertise helps sell machinery. The close integration of farm 

machinery with data acquisition and application of agronomic practices has created a new 

market niche for professionals that have a breath of knowledge that spans data science, 

machine operation, and agronomic science. The dollars that are impacted by one decision 

in any of the three major areas can be the difference between financial success or financial 

disaster for an individual farmer. For that very reason, farmers only want to deal with a true 

expert. The old adage that a little knowledge is dangerous directly applies to agricultural 

consulting. A farmer wants and needs to deal with a professional that understands their 

complete agricultural enterprise at the system level and not just one aspect of their operation. 

The major in precision agriculture must provide graduates that have the breadth of 

knowledge demanded by the industry and a depth of knowledge in each area that allows 

them to function as a true expert in each individual area.  The curriculum was developed at 

120 credits to be able to provide expertise depth across the wide breadth of agricultural 

science needed by new industry professionals. 

 

The proposed curriculum will more closely tie SDSU’s science-based agronomic, 

mathematics, and engineering research to student experiential learning to meet the challenge 

of delivering a more highly trained workforce in agriculture. Drawing on both current and 

new courses, the proposed precision agriculture major will enable students to develop 

critical agronomic and technologic knowledge to increase crop production and subsequently 

global food security and food safety. All agricultural practices require the adoption of 

ecosystem friendly and sustainable management practices to sustain the nation’s natural 

resources and South Dakota’s agricultural economy. Graduates with a B.S. in Precision 

Agriculture from SDSU will have high competency in these areas and will be in high 

demand by the agricultural industry.    

 

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

Complete the tables below and explain any unusual aspects of the proposed curriculum. 

 

The proposed program is a combination of disciplinary areas that seeks to leverage existing 

synergies in plant and soil sciences, mathematics, statistics, and agricultural systems 

technology. The existing resources and current student enrollment will serve as a solid 

foundation upon which future programming will be developed. Because the curriculum will 

be focused on the foundation of sustainable production agriculture, agricultural systems 

technology, and the needs of an emerging industry, the students majoring in precision 

agriculture will be well prepared for success in the agriculture and agriculture biosciences 

workforce in South Dakota and the United States.  To benchmark the competency of 

graduates of the precision agriculture program, the assessment plan for the degree will 

include evaluating the success of alumni on the Certified Crop Advisor exam and the 

Certified Professional Agronomist Exam.  Graduates will be able to sit for the exam after 

they have gained 3 years of professional experience.   These examinations provided by the 

American Society of Agronomy, provide certification of expertise in precision agriculture. 
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C.  If a new degree is proposed, what is the rationale? 

 

This is not a new degree.  SDSU is already authorized to deliver a B.S. degree.  
 

D.  Summary of the Degree Program 

 

 

B.S. in Precision Agriculture 

Credit 

Hours 

Credit 

Hours 

 

Percent 

System General Education Requirements 31   

Institutional Graduation Requirements 5   

Subtotal, Degree Requirements  36 30% 

Required Support Courses  19   

Major Requirements 65   

Subtotal, Program Requirements  84 70% 

General Electives 0 0 0% 

Degree Total 7 120 120 100% 

 

System General Education Requirements  

 

Prefix 

 

Number 

 

Course Title 

Credit 

Hours 

New 

(yes, no) 

ENG 101 Composition I (SGR #1) 3 No 

ENG 277 Technical Communications (SGR #1) 3 No 

  Student Choice (SGR #2) 3 No 

ABS 2038  Global Food Systems (SGR #3) 3 No 

ECON 201 Principles of Microeconomics (SGR #3) 3 No 

  Student Choice (SGR #4) 6 No 

MATH 102 College Algebra (SGR #5) 3 No 

CHEM 106-106L Chemistry Survey & Lab (SGR #6) 4 No 

BOT 201-201L General Botany & Lab (SGR #6) 3 No 

  Subtotal 31  

 

Institutional Graduation Requirements 

AST  

or  

PS 

109 

or 

109 

First Year Seminar (IGR #1) 

or 

First Year Seminar (IGR #1) 

2 No 

PS 213-213L  Soils & Lab (IGR #2) 3 No 

  Subtotal 5  
 

Required Support Courses outside the Major  

 

Prefix 

 

Number 

 

Course Title 

Credit 

Hours 

New 

(yes, no) 

BIOL 151-151L General Biology I & Lab 4 No 

                                                           
7 College of Agriculture and Biological Sciences – B.S. in Agriculture Requirements - The College of Agriculture 

and Biological Science requires students to complete a minimum of 11 credits from the approved list of Group 1 

courses in Agriculture to complete the Bachelor of Science in Agriculture.  Credits are fulfilled in General 

Education Requirements and Major Requirements (ABS 203, ABS 475-475L, AST 333-333L and PS 213-213L). 
8 ABS 203 fulfills the General Education Globalization/Global Issues requirement. 
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CHEM 120-120L Elementary Organic Chemistry & Lab 4 No 

ET 210-210L Introduction to Electronic Systems & Lab  4 No 

PHYS 101-101L Survey of Physics & Lab 4 No 

STAT 281 Introduction to Statistics 3 No 

  Subtotal 19  

 

Major Requirements 

 

Prefix 

 

Number 

 

Course Title 

Credit 

Hours 

New 

(yes, no) 

ABS 475-475L9 Integrated Natural Resource Management & 

Lab 

3 No 

ACCT 

Or 

AGEC 

Or 

AGEC 

210 

  

271 

  

354 

Principles of Accounting I (3 cr.) 

 

Farm and Ranch Management (3 cr.) 

 

Agricultural Marketing and Prices (3 cr.) 

3 No 

 

 

AST 203-203L Introduction to Precision Agriculture & Lab 2 No 

AST 273-273L Micro Computer Applications in Agriculture 

& Lab 

3 No 

AST 304-304L Electrical Diagnostics in Farm Machinery & 

Lab 

3 No 

AST  313-313L Farm Machinery Systems Mgmt. & Lab 3 No 

AST 333-333L Soil and Water Mechanics & Lab 3 No 

AST 340 Climate Risk Management with Precision 

Agriculture 

3 Yes 

AST 345-345L Principles and Implications of Chemical 

Application Systems 

3 Yes 

AST 412-412L Fluid Power Technology & Lab 3 No 

AST 

 

Or 

PS 

426-426L 

 

  

428 

Emerging Technologies in Agriculture & Lab 

(3 cr.) 

  

Use of Soil and Plant Sensors in Crop 

Production (3cr.) 

3 

 

 

 

No 

 

 

Yes 

PS 103-103L Crop Production & Lab 3 No 

PS 223-223L Principles of Plant Pathology & Lab 3 No 

PS 

Or 

PS 

305-305L 

  

307-307L 

Insect Biology & Lab (3 cr.) 

 

Insect Pest Management & Lab (3 cr.) 

3 No 

PS 323 Soil Fertility and Plant Nutrient Management 3 No 

PS 32610 Precision Ag Data Mapping 2 No 

PS 343-343L11 Weed Science & Lab 3 No 

PS 440-440L Crop Management with Precision Farming 3 No 

Choose 3 credits from the following two courses: 

                                                           
9 ABS 475-475L fulfills the General Education Advanced Writing requirement. 
10 Currently PS 326.  Minor course modification will update the course number to 427 effective fall 2016. 
11 Currently PS 343-343L.  Minor course modification will update the course number to 443-443L effective fall 

2016. 
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PS 

Or 

PS 

310-310L 

  

362-362L12 

Soil Geography and Land Use Interpretation & 

Lab (3 cr.) 

Environmental Soil Management & Lab (3 cr.) 

3 

 

 

No 

 

 

Choose 4 credits from the following three courses: 

PS  

Or 

PS 

Or 

PS 

424  

  

425 

  

426 

Wheat Production (2 cr.) 

 

Soybean Production (2 cr.) 

 

Corn Production (2 cr.) 

4 No 

 

AST  

Or 

PS 

490 

  

490 

Seminar (1 cr.) 

 

Seminar (1 cr.) 

1 No 

AST 

OR 

PS 

494 

  

494 

Internship (2 cr.) 

 

Internship (2 cr.) 

2 No 

STAT 383 Geospatial Dataset Analysis 3 Yes 

  Subtotal 65  

*Students must earn at least a C grade in each major required class and must earn at least 

a 2.5 cumulative GPA in the major required classes including PS 213-213L & ABS 275-

275L.  

 

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 identifies the student outcomes which are intended to ensure that students are 

adequately prepared to enter employment in industry or government service or continue 

in an academic career track. At the end of the four-year program students will be expected 

to understand the complex plant, soil, and water and systems that are involved in South 

Dakota’s agricultural economy. They will also be required to have an understanding of 

how biotic and abiotic stress can impact the crop production system. Key to the success of 

students who graduate with a B.S. degree in Precision Agriculture will be the ability to 

fully utilize the strengths and benefits that technology-based precision agriculture tools 

bring to production agriculture.       

 

B.  What national instruments (examinations) are available to measure individual 

student achievement in this field? 
 

The American Society of Agronomy’s Certified Crop Advisor (CCA) program is designed 

to measure competency in this area. The certification program involves passing 

                                                           
12 Currently PS 362-362L.  Minor course modification will update the course number to 462-462L effective fall 

2016. 
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international and local board exams, and completing 3 years of professional experience 

with a college degree.  In addition to the base level CCA certification, the professional can 

be certified in sustainability and 4R13 nutrient management systems. The sustainability 

certification is to help farmers implement sustainable practices, whereas the 4R program 

is for the CCA who delivers nutrient management recommendations. In many situations, 

sustainability and nutrient management recommendations are developed using precision 

techniques. In the future, it is likely that the American Society of Agronomy will provide 

certification on precision farming.    

 

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? 
 

For students to earn a B.S. degree in Precision Agriculture, the students must earn a “C” 

grade or better in all major required courses, including PS 213-213L and ABS 475-475L. 

Students must also earn an average GPA of 2.5 for the major requirement courses as well 

to earn the Precision Agriculture degree. Should students not achieve a “C” grade in the 

major requirements courses, they will be required to repeat the courses until they have 

earned a “C” grade or better. Should students not achieve a 2.5 GPA in the major 

requirement courses; they will be required to repeat selected courses until they reach the 2.5 

minimum GPA. 

 

Students will be monitored using Starfish and the Student Success Collaborative platforms 

for progress. Students failing to meet minimum standards may be required to retake course 

work. Additionally, mentoring and tutoring will be made available to all students, and those 

falling behind will require one-on-one counseling from academic advisors. Enrollment and 

retention in the program also will be monitored. 

 

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 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? 
 

No developmental consultants were engaged in this proposal. Results from a nation-wide survey 

of precision agriculture users and professionals were used to support and document needs for this 

curriculum. 

 

                                                           
13 The 4R nutrient stewardship principles: Right Source, Right Rate, Right Time, and Right Place. The Right Time 

for Nutrient Stewardship is Now. 2013. International Plant Nutrition Institute, The Fertilizer Institute, 425 Third 

Street, S.W., Suite 950, Washington, D.C. 20024.  
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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 FY17 FY18 FY19 FY20 

Students new to the university 17 20 25 25 

Students from other university programs 15 10 5 5 

Continuing students  25 40 50 

= Total students in the program (fall) 32 55 70 80 

     

Program credit hours (major courses)** 448 770 980 1120 

Graduates 0 3 6 16 
* Estimates do not include current fiscal year. 

** This is the total number of credit hours generated by students in the program in the required or elective 

program courses. The same numbers are used in Appendix B – Budget. 

 

It is expected that students for this new major will be both new to the university and redirected 

from other programs. A portion of the students currently enrolled in agronomy, agricultural 

science, and agricultural systems technology would be interested in the new major. This interest 

is based on student enrollment in current classes focused on precision agriculture. A significant 

effort will be made to attract students to SDSU from across the region and nation using mass 

media designed to introduce SDSU’s first-in-the-nation precision agriculture major. Displays will 

be set up on campus to make the 1,000+ high school students aware of the precision agriculture 

major when they are on campus for state the FFA convention. Interactive display modules will 

be constructed for the team of Agriculture Ambassadors to use to promote precision agriculture 

as they visit dozens of high schools across South Dakota, Minnesota, and Iowa. 

 

A conservative estimate for the initial cohort is 32 students, including junior and senior level 

students who change their major to precision agriculture. This is similar to the number of students 

who declared a minor in precision agriculture when it was first introduced. A conservative but 

steady growth in enrollment of students from South Dakota, Minnesota, and Iowa throughout 

FY17-FY20 is anticipated due to rapid adaptation of precision agriculture technology by farmers 

and agribusinesses.  
  

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 currently 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.  
    

  None 
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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.  
 

None 
 

10. Costs, 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 O&M, facilities, etc. needed 

to implement the proposed major. Address off-campus or distance delivery 

separately. Complete Appendix B Budget and Resources and briefly summarize. 

 

A program budget is provided in Appendix B.  The university does not request new State 

resources or new or increased student fees.  The program will be supported through 

redirection of existing resources, tuition, and program fee revenue.  
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South Dakota State University 

New Program: Bachelor of Science in Precision Agriculture 

 

Appendix A 

Individual Student Outcomes and Program Courses 
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1. Ability to make effective agronomic 

recommendations:                         

a) Crop management         X X X X X   X X X X X X X X  

b) Soil management          X X   X X X X X X X X X X  

c) Pest management           X  X   X X X X   X X  

d) Environmental stewardship          X   X X  X X X X X X X X  

2. General knowledge of precision agriculture 

technology        X X X    X X X X  X X X X   

3. Ability to demonstrate the economic & 

environmental benefits of precision agriculture         X X X  X X X X X X X X X X X  

4. Ability to produce accurate digital maps of 

fields using spatial information within 

specialized software              X X X    X X X   

5. Ability to solve complex agronomic & 

environmental problems using precision 

agriculture tools                X X  X X X X   

6. Ability to operate precision agriculture 

equipment (monitors, controllers, etc.) X X X X X X X         X    X X X   

7. Operational knowledge of computer 

spreadsheet applications to record and analyze 

agricultural field data X X X X X X X         X  X  X X X   

8. Ability to install, calibrate, troubleshoot and 

repair precision agriculture hardware and 

equipment, including electrical/mechanical/ 

hydraulic/software systems X X X X X X X               X   

9. Operational knowledge of precision 

agriculture software (database query, 

interface, and mapping) X X X X X X X        X X    X X X   

10. Working understanding of statistical standards 

to produce meaningful management 

recommendations                    X X X X X 

11. Effective written and verbal communication 

skills within precision agriculture activities        X  X    X        X X X 
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Appendix B
Budget & Resources

  

1. Assumptions 1st 2nd 3rd 4th
Headcount & hours from proposal FY17 FY18 FY19 FY20
Fall headcount (see table in proposal) 32 55 70 80
Program FY cr hrs, State-Support 448 770 980 1,120
Program FY cr hrs, Self-Support 0 0 0 0

Faculty, Regular FTE See p. 2 1.00 2.00 2.00 2.00
Faculty Salary & Benefits, average See p. 2 $88,179 $88,179 $88,179 $88,179

Faculty, Adjunct - number of courses See p. 2 0 0 0 0
Faculty, Adjunct - per course See p. 2 $1,000 $1,000 $1,000 $1,000

Other FTE (see next page) See p. 2 0.25 0.25 0.25 0.25
Other Salary & Benefits, average See p. 2 $69,750 $69,750 $69,750 $69,750

2. Budget
Salary & Benefits

Faculty, Regular $88,179 $176,358 $176,358 $176,358
Faculty, Adjunct (rate x number of courses) $0 $0 $0 $0
Other FTE $17,438 $17,438 $17,438 $17,438

S&B Subtotal $105,617 $193,796 $193,796 $193,796
Operating Expenses

Travel $0 $0 $0 $0
Contractual Services $0 $0 $0 $0
Supplies & materials $6,400 $9,600 $13,000 $15,000
Capital equipment $9,600 $14,400 $19,500 $22,500

OE Subtotal $16,000 $24,000 $32,500 $37,500
Total $121,617 $217,796 $226,296 $231,296

3. Program Resources
SELF-support tuition/hr, net of HEF UG $0.00 $0.00 $0.00 $0.00

Self-support tuition revenue hrs x amt $0 $0 $0 $0

STATE-support tuition/hr, net of HEFF UG $115.76 $115.76 $115.76 $115.76
State-support tuition revenue hrs x amt $51,860 $89,135 $113,445 $129,651

Program fee, per cr hr (if any) $50.00 $22,400 $38,500 $49,000 $56,000
Delivery fee, per cr hr (if any) $0.00 $0 $0 $0 $0
University redirections $88,179 $88,179 $88,179 $88,179
Community/Employers $0 $0 $0 $0
Grants/Donations/Other $0 $0 $0 $0

Total Resources $162,439 $215,814 $250,624 $273,830

Resources Over (Under) Budget $40,822 ($1,982) $24,328 $42,534

South Dakota State University, Bachelor of Science in Precision Agriculture

Precision Agriculture (BS) Appendix B (New UG) 4/27/2016, 12:48 PM
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Appendix B
Budget & Resources

  

South Dakota State University, Bachelor of Science in Precision Agriculture
Provide a summary of the program costs and resources in the new program proposal.

Estimated Salary & Benefits per FTE Faculty Other
Estimated salary (average) - explain below $69,750 $48,000

University's variable benefits rate (see below) 0.1406 0.1406
Variable benefits $9,807 $6,749 
Health insurance/FTE, FY16 $8,622 $8,622 

Average S&B $88,179 $63,371

Explain faculty used to develop the average salary & fiscal year salaries used. Enter amount above.

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).

The salaries of 3 professional advisors and 1 technical support position were averaged to estimate the salary 
of .25 FTE ($48,000 X .25= $12,000 per year).    

  1.0 FTE will be redirected within the ABS College to supplement the revenue generated through tuition and 
program fees. 

It is anticipated that 2 new faculty FTEs (1 tenure-track and 1 instructor/lecturer) will be needed to deliver the 3 
new major courses and additional laboratory sections of 14 existing courses.  It is also anticipated that 0.25 
FTE of support staff will be needed to provide academic advising and technical classroom support.

The FY2016 salaries of 8 tenure/tenure-track faculty in the Departments of Plant Science and Agricultural & 
Biosystems Engineering were averaged to estimate the salary of 1 FTE at $80,500 per year.  The salary of 2 
instructors in Plant Science and 1 instructor in Agricultural & Biosystems Engineering were averaged to 
estimate the salary of a second FTE at $59,000 per year.

Supplies and materials estimated at $200 per student per year for laboratory supplies, facilities maintenance, 
and equipment operating expenses.  Capital equipment estimated at $300 per student per year to replace and 
repair equipment.  The precision agriculture major is a laboratory-intensive program, requiring agricultural 
machinery, GPS equipment and software, and miscellaneous supplies.  

Precision Agriculture (BS) Appendix B (New UG) 4/27/2016, 12:48 PM
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Appendix B
Budget & Resources

  

South Dakota State University, Bachelor of Science in Precision Agriculture

State-support: Change cell on page 1 to use the UG or GR net amount.
Self-Support Tuition, HEFF & Net FY16 Rate HEFF Net

Undergraduate $325.25 $27.80 $297.45 Change cell on page 1
Graduate $431.25 $42.16 $389.09
Externally Supported $40.00

State-support: Change cell on page 1 to use the UG or GR net amount for your university.
State-Support Tuition, HEFF & Net FY16 Rate HEFF Net

UG Resident - BHSU, DSU, NSU $139.00 $27.80 $111.20 Change cell on page 1
UG Resident - SDSU, USD $144.70 $28.94 $115.76 to point to your net
UG Resident SDSMT $151.00 $30.20 $120.80

GR Resident - BHSU, DSU, NSU $210.80 $42.16 $168.64 Change cell on page 1
GR Resident - SDSU, USD $219.35 $43.87 $175.48 to point to your net
GR Resident - SDSMT $224.65 $44.93 $179.72

Variable Benefits Rates
University FY16

BHSU 14.27% Change the benefits rate cell in the table
DSU 13.84% on page 2 to point to the rate for your
NSU 14.00% university.
SDSM&T 13.87%
SDSU 14.06%
USD 13.99%

Precision Agriculture (BS) Appendix B (New UG) 4/27/2016, 12:48 PM
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