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ACADEMIC AFFAIRS COUNCIL 
 
 

AGENDA ITEM: 4.D.2 
 

DATE: November 12, 2009 
 

****************************************************************************** 
 
SUBJECT:   Intent to Plan – BHSU Professional Science Master’s in Science 

Entrepreneurship 
 

Black Hills State University has submitted an intent to plan for a Professional Science 
Master’s (PSM) in Science Entrepreneurship.  The degree would support the Board’s Economic 
Development & Quality of Life strategic goal by expanding graduate education and contributing 
to workforce development (evening and weekend courses).  The degree would support the 
Governor’s 2010 Education Initiative (Achieve the national average of people with graduate 
degrees). 
 

BHSU does not intend to ask to Board to request new State resources to support the 
program. The University does not intend to request a new or increased student fee.  The 
curriculum example is from Oregon State University. BHSU intends to develop a program that 
would follow the guidelines established by the Council of Graduate Schools.  Professional 
Science Master’s affiliation guidelines and examples at other universities are available here: 
http://www.sciencemasters.com  
 

The Board approved an SDSU intent to plan for a PSM in Agriculture & Biological 
Sciences (2009 June K-4-b).  SDSU is developing another PSM intent to plan. There may be 
some benefit for universities interested in PSM programs to discuss whether the business, policy, 
and ethics courses might be cooperatively developed and teaching shared through DDN (as with 
Physics). 
 
 
 
 
 
 
 
 
 
 
****************************************************************************** 

RECOMMENDED ACTION 
  

Provide any comments and concerns to Dr. Gough. 
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South Dakota Board of Regents 
Intent to Plan for a Professional Science Master in Science Entrepreneurship 

 
Use this form to request authorization to plan a new baccalaureate major, a new associate degree program, 
or a new graduate program. The Executive Director or the Board may request additional information. 

 
UNIVERSITY:  Black Hills State University 
DEGREE(S) AND TITLE OF PROGRAM: M.S. Professional Science Master in 

Science Entrepreneurship 
INTENDED DATE OF IMPLEMENTATION: Fall 2011 
 
University Approval 
To the Board and the Executive Director: I certify that I have read this intent to plan, that I 
believe it to be accurate, and that it has been evaluated and approved as provided by university 
policy. 

                                           July 31, 2009 
President of the University  Date 

 
After approval by the President, a signed copy of the proposal should be transmitted to the Executive 
Director.  Only after Executive Director review should the proposal be posted on the university web site 
and the Board staff and the other universities notified of the URL. 
 
1.  What is the general nature of the proposed program? What is the expected demand for 
graduates in South Dakota? What is the need for the proposed program? 
 
Black Hills State University requests authorization to develop a Professional Science Master’s 
(PSM) degree in Science Entrepreneurship.  With the first PSM program initiated only about 11 
years ago, there are now approximately 140 at more than 70 colleges and universities in 25 states 
(primarily along east and west coasts). The demand for PSM programs is expected to continue, 
and National Science Foundation funding to stimulate additional PSM degrees is anticipated 
(Colwell, 2009; Tobias 2009; part of federal stimulus funding). The Professional Science 
Master’s degree combines advanced science and business course work with internship or clinical 
experience. PSM degrees are not intended to replace the traditional research-based Master of 
Science, but provide a powerful new degree that will enhance the competitiveness of this 
country’s scientific workforce (Colwell, 2009).  Graduates are able to bridge the divide between 
science research and successful business practices, and thus are effective research and 
development managers, land use decision makers, and liaisons between scientists and business or 
government personnel. 
 
The intent of the proposed Professional Science Master’s degree is to provide a new degree for 
the region that would train a professional scientific work force in support of South Dakota’s 
2010 initiatives to increase science and technology entrepreneurship and increase science and 
math graduate programs. The proposed PSM would be a two-year degree that would take 
advantage of existing campus resources, such as advanced courses in business, biotechnology, 
chemistry, and physics, and our Center for Business, Entrepreneurship and Tourism, DNA core 
facility, chemistry research facility and wildlife forensics lab. Because we anticipate many of the 
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individuals interested in this degree will already be in the workforce, we intend to offer courses 
in the evenings and on weekends to enable students to continue employment.  The degree will 
require a combination of course work in business and entrepreneurship, science and 
mathematics, some of it interdisciplinary and specific to the program, and an internship 
experience.   
 
Two programs that will serve as models for our own degree are the PSM programs at Oregon 
State University (http://psm.science.oregonstate.edu) and at Western Carolina University 
(http://catalog.wcu.edu). Black Hills State University’s proposed degree would follow the 
guidelines for PMS programs as set forth by The Council of Graduate Schools (PSM Affiliation 
guidelines, 2009). 
 
What is the expected demand for graduates in South Dakota? 
 
The Bureau of Labor Statistics reports anticipated growth of 38% between 2006 and 2016 for 
environmental scientists (with many of this managerial, working for government agencies), 
growth of 20% for administrative support and waste management and environmental remediation 
careers and an incredible 78% for management, scientific and technology consulting services 
(http://stats.bls.gov). South Dakota should see similar trends with the South Dakota Department 
of Labor projecting significant (32%) growth in professional, scientific and technical services 
and 13.6% growth for management of companies and enterprises. The growth in population in 
the urban areas of the state and the developing business corridors both in the east and along the 
eastern edge of the Black Hills will create the need for professionally trained workers. The new 
science lab, SUSEL/DUSEL is also anticipated to stimulate the growth in science based 
industries in the area and along the Black Hills business corridor. 
 
PSM in Science Entrepreneurship graduates will be highly valued in this type of economic 
climate. They will be able to work at small start-up companies that need trained professionals 
with an entrepreneurship background. Larger companies will also value those with this 
background as they will be trained to recognize ideas with economic potential and to understand 
the process involved in taking a good idea through the stages required for a successfully 
marketed product. 
 
With the limited number of programs in the Midwest, graduates of the proposed program should 
be in high demand in adjacent states, as well. National Professional Science Master’s 
Association President, Ursula Bechert states that PSM graduates have been successful in finding 
jobs even during the recession (Tobias, 2009). In a survey of alumni of PSM programs, they 
reported working for industry, non-profit organizations and academe, while some went on to 
pursue advanced degrees. The interdisciplinary professional training of graduates is highly 
valued by science and government agencies as is reflected in the reported salaries of PSM 
graduates.  Salaries average in the $70,000 range, but vary from $40-90,000 (PSM website). 
 
What is the need for the proposed program? 
 
The original impetus for the design of this new type of science master’s degree was the national 
concern that the U.S. remains competitive in global science and technology markets. These 
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programs produce graduates that are highly sought for their interdisciplinary training in science 
and business and their higher level of professional training.  The proposed program in Science 
Entrepreneurship will meet workforce needs in the state for individuals who can lead the state’s 
innovation in science research.   
 
The Professional Science Master’s degree in Science Entrepreneurship would support the state 
Governor’s 2010 initiatives 1) to develop research at the universities that will help spur 
economic development and 2) to increase the number of South Dakota residents pursuing 
postsecondary and graduate level degrees.   
 
The proposed degree would directly support the developing business corridors within the state 
and the growing research emphasis in the Black Hills region with the construction of the 
underground laboratory (SUSEL/DUSEL) in Lead. 
 
State veterans offices view PSM as a natural way for technically trained officers to reenter the 
workforce (Tobias, 2009). With Ellsworth Air Force Base less than an hour’s drive away, the 
proposed degree would provide another option for military personnel.  
 
 
References 
 
Colwell, R. R. 2009. Professional Science Master’s Programs Merit Wider Support.  Science, 
323: 1676-1677. 
PSM Affiliation guidelines: http://www.sciencemasters.com  
PSM website: www.sciencemasters.com/CompaniesHiringandSupportingPSMGraduates 
Tobias, S. 2009. Professional Science Degree May Be 21st Century MBA. Science News, June 
20: 32. 
 
2.  What is the relationship of the proposed program to the University’s mission as 
provided in South Dakota statute and Board of Regents Policy? 
 
The legislature established Black Hills State University as a multi-purpose university to meet the 
needs of the State and region by providing undergraduate and graduate programs.  
 

Black Hills State University, SDCL 13-59-1 
 

The primary purpose of Northern State University, at Aberdeen in Brown county, and 
Black Hills State University, at Spearfish in Lawrence county is the preparation of 
elementary and secondary teachers, and a secondary purpose is to offer pre-professional, 
one-year and two-year terminal and junior college programs. Four-year degrees other 
than in education and graduate work may be authorized by the board of regents 

 
Board Policy 1:10:4 Black Hills State University Mission Statement 

 
The Board implemented SDCL 13-59-1 by authorizing undergraduate and graduate 
programs in the liberal arts and sciences and in professional education, to promote 
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excellence in teaching and learning, to support research, scholarly and creative 
activities, and to provide service to the State of South Dakota and the region. Black Hills 
State University is the only multipurpose university in Western South Dakota. 

 
Black Hills State University, with its Center of Business, Entrepreneurship and Tourism, offers 
an undergraduate B.S. degree and graduate courses in Entrepreneurial Studies. Black Hills State 
also has a Master of Science in Integrative Genomics. In addition, the University offers 
undergraduate B.S. programs in Biology, Chemistry, Environmental Physical Science and 
Physical Science. Thus a Professional Science Master’s degree in Science Entrepreneurship is a 
natural fit for this University as it grows both business and science programs.   
 
The emphasis of the proposed interdisciplinary degree would be on the translational process of 
basic science to application and the subsequent steps of establishing a science-based business, 
product development, marketing, and business management.  This emphasis directly supports 
goals 2 and 3 of the Governor’s 2010 initiative, to promote the creation and development of new 
businesses and develop research and technology infrastructure at our universities and with the 
private sector (http://www.2010initiative.com/2010initiative.asp).  The proposed degree would 
also support policy goals 8 and 9 in the Board of Regents’ 2006 Opportunities Plan, which push 
to increase the universities’ role in stimulating economic activity in the state and teach more 
entrepreneurship skills to students and faculty 
(http://www.sdbor.edu/publications/documents/OpportunityPlan.pdf). 
 
3.  Are there any related programs in the regental system? If there are related programs, 
why should the proposed program be added? If there are no related programs within the 
system, enter “None.” 
 
The South Dakota Board of Regents approved a PSM in Agriculture and Biological Science for 
South Dakota State University in June, 2009. The emphasis is sufficiently different from that of 
the proposed degree; there will be little overlap in programs.  
 
The models in the SDSU PSM in Agriculture and Biological Sciences degree are for 
biotechnology and natural resource management.  Nonetheless, the emphasis will be on 
agricultural and forest systems. Black Hills State University’s emphasis on science 
entrepreneurship may overlap this program slightly in that it also includes areas of biology, but it 
is significantly different in scope and will recruit different students.   
 
Other master’s degrees offered in the state are in such areas as animal science (SDSU), 
biological science (SDSU, USD), cellular and molecular biology (USD), industrial management 
(SDSU), integrative genomics (BHSU), organizational leadership (USD), plant science (SDSU), 
strategic leadership (BHSU), and wildlife and fisheries sciences (SDSU).  None of these has the 
interdisciplinary approach, combining science and business that is the signature of a Professional 
Science Master’s degree. 
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4.  Are there related programs at public colleges and universities in Minnesota, North 
Dakota, Montana, and Wyoming?1 If there are related programs in these states list below 
under each state and explain why the proposed program is needed in South Dakota. If there 
are no related programs in a state, enter “None” for that state. 
 

Minnesota 
University of Minnesota - PSM in Financial Mathematics 
The proposed PSM degree would emphasize mathematics and business and would 
not overlap with this program’s content. 

North Dakota - none 
Montana – none 
Wyoming - none 

 
5.  Are students expected to be new to the university or redirected from other programs? 
How many majors are expected in the first years of the program? How many graduates are 
expected? 
 
We expect to recruit students from our science undergraduate programs in biology, chemistry, 
environmental physical science and physical science, so these students would be new. We also 
expect some to be new recruits from the workforce. These individuals would be either looking 
for advancement and leadership roles within the workplace or intending to change career tracks.  
Those interested in a Professional Science Master’s degree would have to leave the state (and 
region) for a similar degree program if ours is not approved. 
 
If a conservative 4% of our science students (graduating seniors) are recruited to the master’s 
degree and we attract additional students from those already in the workforce, we can expect a 
minimum of 20 students to enroll, which should produce 5-10 graduates per year after the 
program is firmly established in five years. 
 
We do not anticipate competition for students between the proposed Professional Science 
Master’s degree and the Master of Science in Integrative Genomics, as the later is oriented more 
toward lab bench science and research. In addition, the proposed degree encompasses a wider 
range of science disciplines, and having more than one master’s degree may have a synergistic 
effect in attracting master’s degree students. 
 
6.  Does the university intend to seek authorization to deliver this entire program at any 
off-campus locations? If yes, enter location(s) and intended start date(s). Does the university 
intend to seek authorization to deliver this entire program by distance technology? If yes, 
identify delivery method(s) and intended start date(s). 
 

Off-campus No 
Distance delivery No 

                                                 
1 This question addresses opportunities available through Minnesota Reciprocity and the Western Undergraduate 
Exchange in adjacent states. List only programs at the same degree level as the proposed program. For example, if 
the proposed program is a baccalaureate major, then list only related baccalaureate majors in the other states and do 
not include associate or graduate programs. 
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7.  What are the University’s plans for obtaining the resources needed to implement the 
program? Indicate “yes” or “no” in the columns below. 
 

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

No No 

 
Resources to support the new degree program will come from student tuition and reallocated 
resources, with some non-essential, but additional support sought through extramural grants.  
Students in the PSM program will not receive graduate assistantships as they will not be 
expected to conduct faculty mentored research, although some internships may provide a stipend.  
New faculty positions in business, chemistry and possibly physics will provide the necessary 
faculty support.  One faculty member will be given a reduced teaching load so that he or she can 
supervise this program and develop partnerships with companies capable of providing 
internships for graduate students.  With recent and anticipated growth in the science and business 
faculty at Black Hills State University, undergraduate course offerings should not be negatively 
impacted by the addition of this program.  The presence of more graduate students will provide a 
richer and more stimulating environment for undergraduates as they do mentored research and 
attend departmental seminars, etc.   
 
8.  Curriculum Example: Provide (as Appendix A) the curriculum of a similar program at 
another college or university. The Appendix should provide the required and elective courses in 
the program. Catalog pages or web materials may be used. Identify the college or university 
and explain why the program may be used as one model when the proposed program is 
developed. 
 
The curriculum of the Oregon State University (OSU) Professional Science Master’s degree is 
provided as Appendix A. 
 
The OSU program has five emphasis areas.  One of these, Environmental Sciences, would serve 
as a model for the proposed degree (see below). The BHSU program would be a two-year 
program with a similar mix of science and math, professional training, and internship experience.  
Although some courses might be put on-line, the BHSU program would be primarily face-to-
face. The University intends to offer courses in the evening and on weekends to encourage those 
already in the workforce to enroll. 
 
The program at Oregon State University is 55 credits (OSU is on a trimester system so semesters 
are only 10 weeks long). The proposed degree would probably be a comparable 35 credits, 
including the internship experience.  The only major difference would be the core courses, which 
for OSU are specialized to the narrow science emphasis area.  The proposed degree would have a 
more limited core or one or two interdisciplinary courses in science research and development 
(much like those found in the Western Carolina University program).  
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When the curriculum for the proposed degree is developed, we also will be reviewing the 
requirements of other model programs at universities like Western Carolina University (science 
and entrepreneurship), the University of North Texas (three programs: biotechnology, 
environmental science, and industrial chemistry), and CSU-Chico (environmental biotechnology, 
resource management, and sustainable development and technology).   
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Appendix A 
Oregon State University 

Professional Science Master’s degree in Environmental Sciences 

The academic curriculum for the Professional Science M.S. Program in Environmental Sciences 
includes core courses in environmental sciences, courses in specific areas of concentration, numerical 
skills, professional training, and an internship. Most students are expected to take two years to 
complete their program (based on full time study for a minimum of 55 credit hours).  

• Core Environmental Sciences Courses form the foundation of this program by providing 
students with basic skills in environmental research methods and analysis. (10-credits)  

• Coursework in Areas of Concentration give focus and identity to each student's curriculum 
and allows for flexibility in response to changing employment demands.  

• Numerical Skills Courses expose students to research design, statistical analysis, modeling, 
survey design, or other quantitative and qualitative techniques. Students will have an 
opportunity to select a course based on their own needs and program objectives. Example 
courses include Methods of Data Analysis (ST 511), Design and Analysis of Planned 
Experiments (ST 515), Quantitative Ecology (ST 535) and Geographic Information Systems 
(GEO 565).  

• Professional Training: All PSM students at OSU are required to complete 19 credits of 
professional coursework in communications, ethics, and business management, which become 
integrated with scientific skills through a case studies course during the final term of the first 
academic year. These courses were developed in collaboration with industry partners to 
provide breadth as well as depth to these unique graduate programs. They are designed to be 
taken in sequence during the first academic year. Graduates are specially qualified to serve as 
liaisons between the scientific and business communities in industry.  

Program Curriculum 
 

Subject Area Course Number and Title (Credits) 
Minimum 
Credits 

Required 

Core Courses 

ENSC 508 Environmental Workshop (1)  
ENSC 515 Environmental Perspectives & Methods (3)  
ENSC 520 Environmental Analysis (3)  
Elective from the Approved Core Course List (3)  

10 

Electives in Area 
of Concentration 

Courses selected in consultation with the advisor (see links above) 16 

Numerical Skills One course selected in consultation with the advisor 4 

Professional 
Cohort Courses 

ENSC 507 Professional Seminar (4)  
PHL 547 Research Ethics (3)  
COMM 512 Communication in Science & Industry (3)  
Accounting and Finance for Scientists (3)  
Management and Marketing Scientific Technologies (3)  
Innovation Management (3)  

19 

Internship ENSC 510 Internship (6-12 credits) 6-12 

  TOTAL MINIMUM CREDITS REQUIRED 55 

Suggested 
Professional 
Electives 

COMM 518 Interpersonal Communication (3)  
COMM 542 Bargaining & Negotiation (3)  
CS 540 Database Management Systems (4)  

 

 


