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RECOMMENDED ACTION OF THE EXECUTIVE DIRECTOR 
 

Approve South Dakota School of Mines & Technology’s proposal for a B.S. in Applied 
Biological Sciences as described in Attachment I. 

SOUTH DAKOTA BOARD OF REGENTS 
 

Full Board 
 

AGENDA ITEM: 13 – C 
 

              DATE: December 12-13, 2012 
  

****************************************************************************** 
 
SUBJECT: New Program: SDSM&T B.S. in Applied Biological Sciences 
 
 Executive Summary: South Dakota School of Mines and Technology requests 
authorization to offer a B.S. in Applied Biological Sciences. A B.S. in Applied Biological 
Sciences is within the statutory (SDCL 13-60-1) and Board policy missions of the University 
(Board Policy 1:10:3 South Dakota School of Mines & Technology). SDSM&T does not request 
any exceptions to Board policy. The proposal is provided as Attachment I. 
 
 The proposed program supports the Board’s strategic goals. SDSM&T does not request 
any new State resources or additional student fees to implement the program.  
 
1. Introduction 
 
 South Dakota School of Mines & Technology requests approval for a B.S. in Applied 
Biological Sciences. The proposal is provided as Attachment I. The program proposal addresses 
workforce demand for graduates and provides information about student demand at existing 
programs.   
 
2. University Mission and Related System Programs 
 
 The statutory mission of South Dakota School of Mines & Technology is provided in 
SDCL 13-60-1: 
 

The South Dakota School of Mines & Technology, formerly the State School of Mines, 
located at Rapid City, in Pennington county, shall be under the control of the Board of 
Regents and shall provide undergraduate and graduate programs of instruction in 
engineering and the natural sciences and other courses or programs as the Board of 
Regents may determine. 

 
Board Policy 1:10:3 South Dakota School of Mines & Technology Mission Statement 

includes authorization for associate, baccalaureate, master’s, and Ph.D. degrees.  
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The Board approved the intent to plan at the May 2012 meeting (Minutes, pp. 930, 1377-
1392). 
 
3. Estimated Enrollment and Projected Graduates 
 
  SDSM&T estimates that fall enrollments in the program will increase from 40 in fall 
2013 (FY14) to 150 in fall 2016 (FY17).  In the first two years some students are expected to 
change from other programs to the new major (Attachment I, section #6). 
 
  SDSM&T projects 10 graduates in FY15, 25 graduates in FY16, and 30 graduates in 
FY17. 
 
4. Board Strategic Goals, State Initiatives, and Workforce Development 
 
 The proposed program supports the system strategic goals (Policy 1:21): 
• Increase graduates. SDSM&T expects the program to attract students. 
• Expand graduate education. The program will prepare students for admission to Ph.D. 

programs. 
• Contribute to workforce development. The proposal identifies employers who are expected to 

hire program graduates. 
   
5. Board Policy 
 

SDSM&T does not request any exceptions to Board Policy. 
 
6. Off-Campus or Distance Delivery 
 

SDSM&T does not request authorization to deliver this program off-campus or by 
distance delivery. 
 
7. Budget and Resources 

 
SDSM&T does not request new state resources or new student fees to operate the 

program. 
 

 The program will use some existing courses. Faculty will be reassigned to develop the 
new courses. Tuition and fees generated by students in the program will be used to fund new 
faculty as enrollment increases. 
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South Dakota Board of Regents 
New Undergraduate Degree Program 

 
University: South Dakota School of Mines and Technology 
Major: Applied Biological Sciences 
       Existing or New Major (s): New 
Degree: Bachelor of Science 
       Existing or New Degree (s): Existing 
Intended Term of Implementation  Spring 2013 
Proposed CIP code: 26.1201  
University Department  Chemistry and Applied Biological Sciences 
University Division  
 
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. 
 

 

  
 
11/27/12 

Acting 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 School of Mines and Technology requests authorization to offer a B.S. in Applied 
Biological Sciences.  The Applied Biological Sciences (ABS) program at SDSM&T will prepare 
students for South Dakota based careers and/or graduate school by training students at the 
interface of the disciplines of biology and engineering. By giving students strong preparation in 
chemistry, mathematics, and physics, the program will prepare them for careers in biomedical 
engineering and technology, biotechnology, bioprocessing, bioenergy, medicine, pharmaceutical 
sciences, and patent law. 
 
This program responds to repeated student requests for a cross-disciplinary degree of this nature 
and to repeated employer requests for graduates prepared in biological sciences and engineering. 
In South Dakota, businesses and industries (e.g., mining, bioenergy, bioprocessing, biomaterials, 
and biomedical), state agencies (e.g., graduate programs in state universities, and Department of 
Environment and Natural Resources), and federal agencies (e.g., Ellsworth AFB, Forest Service, 
and national laboratories) will hire ABS graduates. 
 
SDSM&T does not request new State resources. The program will be offered with existing 
resources and internal redirections. 
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South Dakota Workforce Demand for Graduates 
 
The South Dakota Department of Labor & Regulation, for the period from 2010 to 2020, projects 
employment growth of 14.1% for “professional scientific and technical services”1 which 
encompasses the occupations that ABS graduates would pursue. 
  
South Dakota employers frequently contact SDSM&T in search of graduates with a skill set that 
bridges biology and engineering.  Businesses and government agencies expected to hire program 
graduates include the following: 

• Avera Research Institute; Hematech; KLEnergy; Labcorp; Mid Continent Testing Lab; 
Monsanto Co.; POET; Valero 

• State agencies: South Dakota Department of Environment and Natural Resources; 
Sanford Underground Research Facility (SURF) 

• Federal agencies: U.S. Forest Service, US Army Corps of Engineers, US Geological 
Survey 

 
SDSM&T has had discussions with staff at POET, KL Energy, Mid Continent Testing Lab, 
Cargill, 3M, Hematech and the SD Biotech Association about how the technology orientation of 
the proposed ABS program would make graduates useful to their organizations.  
 
Three industries relevant to the proposed program are targeted by the South Dakota Governor’s 
Office of Economic Development (GOED): biotech, bioenergy, and agribusiness. ABS graduates 
will be prepared to translate scientific discoveries into technological innovations within these 
target industries.  ABS graduates will be able to directly contribute to the research, development, 
and manufacturing enterprises of these targeted industries in South Dakota. 
 
Student Demand 
 
SDSM&T engineering students routinely enroll in General Biology (BIOL 151 and 153), Basic 
Anatomy and Physiology (BIOL 121 and 123), General Microbiology (BIOL 231), Principles of 
Ecology (BIOL 311), Microbial Processes in Engineering and Natural Sciences (BIOL 341), 
Genetics (BIOL 371), and Industrial Microbiology (BIOL 431).  The numbers of engineering 
students enrolled in biology classes have shown a steady growth, i.e., a total of 116 students in 
AY 2006 to 163 students in AY 2010.  Inquiries from students seeking an application-oriented 
biology-based degree are made frequently to the Department of Chemical and Biological 
Engineering at SDSM&T. 
 
Universities with similar programs are attracting students; for example,  

• Arizona State University has B.S. in Applied Biological Science.  The program has had a 
steady yearly enrollment of about 170 students.2  

                                                           
1 http://dlr.sd.gov/lmic/industry_projections.aspx; Industry Code: 541 
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• Rose-Hulman Institute of Technology, Department of Applied Biology and Biomedical 
Engineering, added an Applied Biology B.S. in 2000.  The department also offers a 
successful BS in Biomedical Engineering.  This department graduates about 50 students 
per year.3   

• An applied biology program was initiated in fall 2011 at Simon Fraser University 
(Burnaby, BC).  This degree is focused around ecology and offered through the 
Department of Environmental Science. 

• Xavier University (Cincinnati) features a three-year program in Applied Biology that 
funnels students into Duke University’s Master of Forestry (MF) or Master of 
Environmental Management (MEM). 

• The University of Florida offers students a “specialization” in Applied Biology providing 
courses involving sustainability of the human population and natural resources. 

 
National Context 
 
The National Research Council’s ‘Committee on a New Biology for the 21st Century: Ensuring 
the United States Leads the Coming Biology Revolution’ makes four recommendations in its 
2009 report, 4 the first of which is predicated on tapping and developing the “knowledge base of 
individual scientists from across biology and many other disciplines including physical, 
computational, and earth sciences, mathematics, and engineering” (p. 88). 
 
The National Research Council’s report emphasizes the need for a “new biology” based on 
interdisciplinary training and the creation of interdisciplinary curricula and programs.  A 
curriculum that is strong in mathematics, chemistry, and physics and fused with engineering or 
applied biological technologies will provide a program that meets the needs described by the 
NRC and will do so in a manner not replicated in the SD system or elsewhere in the U.S. 
 
Additionally, the National Academy of Engineering identifies fourteen “Grand Challenges for 
Engineering in the 21st Century,”5 and seven of these challenges are at the intersection of 
engineering and biological sciences.  Graduates from the proposed ABS program will be 
uniquely suited to begin to address these and related challenges emerging at the edge of science 
and engineering innovation. 
 

                                                                                                                                                                                           
2 Private Communication, Dr. Douglas Green, Chair, Department of Applied Sciences and Mathematics, ASU, 
September 15, 2011. 
3 Private Communication, Dr. Jameel Ahmed, Head, Department of Applied Biology and Biomedical Engineering, 
Rose-Hulman Institute of Technology, September 7, 2012. 
 
4  “A New Biology for the 21st Century” National Academies Press, 2009 
http://www.nap.edu/openbook.php?record_id=12764  
 
5   “Grand Challenges for Engineering in the 21st Century” National Academy of Engineering, 2008 
http://www.engineeringchallenges.org/.  The seven challenges the proposed program will prepare students to address 
are as follows:  Develop carbon sequestration methods, Manage the nitrogen cycle, Provide access to clean water, 
Advance health informatics, Engineer better medicines, Reverse-engineer the brain, and Engineer the tools of 
scientific discovery. 

http://www.nap.edu/openbook.php?record_id=12764
http://www.engineeringchallenges.org/
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University Mission and Priority 
 
The proposed program supports the System Strategic Goals (Policy 1:21): 

• Increase graduates: Students who want an degree that combines biology and engineering 
will have a reason to remain in South Dakota 

• Contribute to workforce development: Graduates will have knowledge and skills needed 
by South Dakota technology employers 

• Expand graduate education: Graduates will be prepared for a number of Ph.D. programs 
offered in the system, including the Ph.D. in Biomedical Engineering (USD, SDSM&T), 
Ph.D. in Biological Sciences (USD), Ph.D. in Basic Biomedical Sciences (USD), or 
Ph.D. in Biological Sciences (SDSU). 

 
SDSM&T has a long history of teaching biology. An Applied Biological Sciences major directly 
supports the statutory and policy mission by achieving the following: 

• Providing a specialized interdisciplinary education in the important and emerging area of 
technology-oriented applied biological science; 

• Providing training preparatory to advanced degrees in a variety of engineering and 
science fields and professional degrees (e.g., biotechnology, biological sciences, medical 
research, biomedical engineering, biochemical engineering, bioprocessing engineering 
and patent law); and by 

• Establishing a program in an emerging field that supports SDSM&T’s goal to be 
recognized as a “university-of-choice” for engineering and science. 

 
The Applied Biological Science program supports the following strategic priorities of SDSM&T: 

1. Prepare and educate an expanding and increasingly diverse student body: The ABS degree 
will attract and retain students interested in engineering and biological sciences. 

2. Reinforce and increase our research enterprise to elevate educational outcomes: The 
program supports interdisciplinary teaching and research that combines biological 
sciences and engineering. 

5. Enhance partnerships that yield the critical resources needed to advance the University: 
The School of Mines will be more competitive with grant agencies and industrial partners 
interested in the applications of engineering and biological sciences. 

 
2.  Rationale 
 

A.  What is the rationale for the curriculum? 
 
Development of the BS in Applied Biological Science is guided by the National Research 
Council’s call for a “new biology” that incorporates the interdisciplinary influences of physics, 
math, chemistry, and engineering. 6 The National Academy of Engineering’s publication of the 
“Grand Challenges for Engineering in the 21st Century,” 7 also makes clear that opportunities 
exist for proactive development of new programs and research agenda at intersection of 
                                                           
6  “A New Biology for the 21st Century” National Academies Press, 2009 
http://www.nap.edu/openbook.php?record_id=12764  
 
7 http://www.engineeringchallenges.org 

http://www.nap.edu/openbook.php?record_id=12764
http://www.engineeringchallenges.org/
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engineering and biological sciences. Since physics, math, chemistry, and engineering are 
particular strengths of SDSM&T, the institution is uniquely poised amongst schools in the 
Regents system to respond to the changes in higher education that are called for by the NRC in 
“A New Biology for the 21st Century.”  
 
While Biology courses have been taught at SDSM&T, the university offers no biology degree.  
Blending biology with chemistry, physics, applied microbiology and engineering will offer a 
new degree that will better prepare students for productive careers in 21st century South Dakota.  
In sum, the ABS program will respond to emerging trends in biology education while enriching 
the STEM disciplines and technology innovations that SDSM&T is known for. 
 

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 designed to address the call for interdisciplinary training voiced in the 
NRC and NAE reports mentioned above.  The curriculum is modeled after similar established 
programs at institutions nationally recognized for the development of programming in emerging 
disciplines.  None of the programs mentioned below integrate applied microbial technologies 
into the curricula or have microbiology faculty working with applied technologies, as will be the 
case in collaborations with material and metallurgical engineers.   
 
The already established curriculum that the proposed program most closely resembles depends 
upon a student’s allocation of elective credits.  For example, the inclusion of electives in 
mechanical and metallurgical engineering (ME and MET prefixes) and electives in engineering 
mechanics (EM prefix) would make the proposed ABS program most closely resemble a very 
successful BS in Biomedical Engineering offered by Rose-Hulman.   
 
Were a student to devote more elective hours to biology and molecular biology courses, the 
curriculum he or she would experience would more closely resemble the Applied Biology BS 
offered by the Department of Applied Biology and Biomedical Engineering at Rose-Hulman and 
an Applied Biological Science B.S. curriculum offered by Arizona State University (ASU).  The 
ASU program however involves limited mathematics, chemistry through organic only, and a mix 
of classical and molecular biology courses.   
 
Other programs offering “Applied Biology” based degrees have specialized areas of focus 
different from that proposed for SDSM&T.   An applied biology program at Simon Fraser 
University (Department of Environmental Science) is focused around ecology.  Xavier 
University (Cincinnati) features a three-year program that funnels students into Duke University 
for MS degrees in Forestry or Environmental Management.  Programs at Louisiana Tech 
University; U. Mass at Amherst (in the Department of Plant, Soil, and Insect Sciences); and the 
University of Florida offer students an “Area of Focus” or “Specialization” in Applied Biology 
but not a complete degree program.  
 

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

A new degree is not proposed.  SDSM&T already offers Bachelor of Science degrees. 
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D.  Summary of the Degree Program  

 
The Applied Biological Sciences degree provides students a rigorous education in chemistry, 
biology, physics, and mathematics, while allowing sufficient electives to focus in an area of 
applied biological sciences. At SDSM&T, with the institutional emphasis on engineering and 
technology, it is expected that most students will elect a unique pathway of electives that will 
prepare them for further study in biological or biomedical engineering.  A careful process of 
academic advising will be relied upon to guide students in selecting electives to develop and fill 
out their areas of specific interest in applied biology. For example, a student interested in 
biomedical engineering would be guided to take additional advanced mathematics courses in 
preparation for further electives with ME, EM, or MET prefixes. 
 
 

 
B.S. in Applied Biological Sciences 

Credit 
Hours 

Credit 
Hours 

 
Percent 

System General Education Requirements 331   
Institutional Graduation Requirements NA NA  
Information Technology Literacy Requirements (SGR)2   

Subtotal, Degree Requirements  33 27.5 
Required Support Courses (not included above) 14   
Major Requirements 47   
Major Electives 20   

Subtotal, Program Requirements  81 67.5 
Free Electives  6 5 

Degree Total 120 120 100% 
1 Students taking Calculus (4 hrs) and a CHEM or BIOL course with lab (4 hrs) will have 33 hours. 
2 Included in the System General Education Requirements. 

 
 Required Support Courses outside the Major  
 

Prefix Number Course Title 
Credit 
Hours 

New 
(yes, no) 

MATH  125 Calculus II  4 No 
MATH  
MATH 

381 or 
321 

Introduction to Probability and Statistics  
Differential Equations 

3 
3 

No 
No 

PHYS 211 University Physics I 3 No 
PHYS 213 University Physics II 3 No 
PHYS  213L University Physics II Lab 1 No 
  Subtotal 14  
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Major Requirements:  

Prefix Number Course Title 
Credit 
Hours 

New 
(yes, no) 

BIOL 110 Introduction to Applied Biological Sciences 1 Yes 

BIOL 151 General Biology I 3 No 
BIOL 151L General Biology I Lab 1 No 
BIOL 153 General Biology II 3 No 
BIOL 153L General Biology II Lab 1 No 
BIOL  371 Genetics 3 No 
BIOL  372L Molecular Genetics Lab 1 No 
BIOL 3XX Introduction to Bioengineering 3 Yes 
BIOL 343 Cell and Molecular Biology 3 Yes* 

BIOL 4XX Bioinformatics  3 Yes 
CHEM 112 General Chemistry I 3 No 
CHEM 112L General Chemistry I Lab 1 No 
CHEM 114 General Chemistry II 3 No 

CHEM 114L General Chemistry II Lab 1 No 
CHEM 326 Organic Chemistry I 3 No 
CHEM 326L Organic Chemistry I Lab 2 No 
CHEM 328 Organic Chemistry II 3 No 
CHEM 328L Organic Chemistry II Lab 2 No 
CHEM  464 Biochemistry I 3 Yes* 
CHEM 464L Biochemistry I Lab 1 Yes 
CHEM  465 Biochemistry II 3 Yes* 
CHEM 465L Biochemistry II Lab   1 Yes 
  Subtotal 47  

 
* BIOL 343 Cell Biology, CHEM 464 Biochemistry I, and CHEM 465 Biochemistry II are common courses in the 
Regents system and will be offered at SDSM&T 
 
 
Major Electives: List courses that may be taken as electives in the program. 
Indicate any new courses to be added specifically for the major.  
 
Students are required to take 20 hours of elective credits from the list below.  
 
The range of electives allows flexibility of training within the scope of Applied Biology.  A 
unique aspect of the ABS degree at SDSM&T would be its focus on bioengineering and the 
ability of students to take engineering mechanics and mechanical and metallurgical engineering 
courses offered only at SDSM&T (See courses below denoted with a “U.”)  SDSM&T offers 
these courses through the departments of Civil and Environmental Engineering, Mechanical 
Engineering, and Materials and Metallurgical Engineering.   
 
Students may also take elective courses in Chemistry, Biology, and Mathematics, to prepare 
them for other areas of applied biological sciences. 
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Prefix Number Course Title Credit 
Hours 

New  
(yes, no) 

EM 215  Statics and Dynamics 4 No 
ME 216 (U) Introduction to Solid Mechanics 3 No 
ME 211 (U) Introduction to Thermodynamics 3 No 
ME  331 (U) Thermo Fluid Dynamics 3 No 
ME 316 (U) Solid Mechanics  3 No 

MET  320 (U) 
Metallurgical Thermodynamics 
(may substitute for ME 211) 4 No 

MET  422 (U) 
Transport Phenomena  
(may substitute for ME 331) 4 No 

     
CHEM 252 Systematic Inorganic 3 No 
CHEM 332 Analytical Chemistry + Lab 3+1 No 
CHEM 342 Physical  Chemistry I + Lab 3+1 No 
CHEM 344 Physical Chemistry II + Lab 3+1 No 
CHEM 434 Instrumental Analysis + Lab 3+2 No 
CHEM 452 Inorganic Chemistry + Lab 3+1 No 
CHEM 482 Environmental Chem 3 No 
CHEM 420 Organic Chemistry III 3 No 
CHEM 421 Spectroscopic Analysis  3 No 
CHEM 426 Polymer Chemistry 3 No 
CHEM/BIOL 4XX DNA Structure and Function 3 Yes 
BIOL 311 Principles of Ecology  3 No 
BIOL 406 Global Environmental Change  3 No 
BIOL 383 Bioethics 3 Yes 

BIOL  331 Microbiology 3 No 
BIOL  331L Microbiology Lab 1 No 
BIOL 341 Microbial Processes in Engineering 

and Natural Sciences 
3 No 

BIOL 341L Microbial Processes in Engineering 
and Natural Sciences Lab 

1 No 

BIOL 431 Industrial Microbiology 3 No 
BIOL 431L Industrial Microbiology Laboratory  1 No 
BIOL 423  Pathogenesis 3 No 
BIOL 4XX Microbial Genetics 3 Yes 

BIOL 498 Undergrad Research/Scholarship 3-12 Yes* 

MATH 225 Calculus III 4 No 
MATH 321 Differential Equations 3 No 
MATH 381 Intro to Probability and Statistics  3 No 
NANO 401 Introduction to Nanoscience 3 No 
  Elective Totals 20  
 

* BIOL 498 Undergrad Research/Scholarship is a common course in the Regents system and will be offered at 
SDSM&T 
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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? 

 
Graduates will be prepared to enter the work force in areas involving biochemistry, 
biotechnology, or mining industries or enter graduate school in biomedical engineering or other 
areas of the applied biological sciences (molecular biology, biomedical sciences, health 
professions).  The following outcomes will be required of all students. 
 
Discipline-Specific Knowledge  
1. Graduates will demonstrate an understanding of principles of physics, chemistry, biology, 

and mathematics. 
2. Graduates will demonstrate laboratory and data analysis skills commensurate with entry-

level positions in graduate school in applied biological sciences, including areas of 
biomedical engineering, microbiology, or molecular biology. 

 
Communication 
3.  Graduates will be fluent in the language of applied biology. 
4. Graduates will be able to give effective oral presentations on an aspect of applied 

biological sciences learned from the literature or based on laboratory research.  
5. Graduates will be able to compose an effective written presentation based on an aspect of 

applied biological sciences learned from the literature or based on laboratory research. 
 
Critical Thinking 
6  Graduates will demonstrate a mastery of problem-solving skills in applied biological 
sciences. 
 
Table 3.A.1 below shows the required courses that will accomplish these outcomes. 
 

Table 3.A.1, Courses Leading to the Outcomes Required of All Students 
 

Outcomes Required Courses 

Discipline-Specific Knowledge 
1. Graduates will demonstrate an understanding of 
principles of physics, chemistry, biology, and mathematics 
from basic courses and a detailed understanding of 
selected areas from advanced elective courses. 

BIOL 110,  BIOL 151,  BIOL 153,  BIOL 
371,  BIOL 3XX (Intro to Bioengineering), 
BIOL 343,  BIOL 4XX (Bioinformatics), 
CHEM 112,  CHEM 114,  CHEM 326,  
CHEM 328,  CHEM 464,  CHEM 465,  
MATH 123, MATH 125,  
PHYS 211, PHYS 213   

2. Graduates will demonstrate laboratory and data analysis 
skills commensurate with entry-level positions in graduate 
school in applied biological sciences, including biomedical 
engineering,  microbiology, or molecular biology.   

BIOL 151L,  BIOL 153L,  BIOL 
372L,BIOL 431L 
CHEM 112L,  CHEM 114L,  CHEM 326L,  
CHEM 328L,  CHEM 464L,  CHEM 465L, 
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PHYS 213L 
Communication 
3. Graduates will be fluent in the language of applied 
biology. 

BIOL 110,  BIOL 371,  BIOL 3XX (Intro to 
Bioengineering), BIOL 343,  BIOL 4XX 
(Bioinformatics), 
 

4. Graduates will be able to give effective oral 
presentations on an aspect of applied biological sciences 
learned from the literature or based on laboratory research.  

BIOL 372/L 

5. Graduates will be able to compose an effective written 
presentation based on an aspect of applied biological 
sciences learned from the literature or based on laboratory 
research. 

BIOL 372/L 
CHEM 328/L  
PHYS 213L 

 
Critical Thinking 
6. Graduates will demonstrate a mastery of problem-
solving skills in applied biological sciences. 

BIOL 372L, BIOL 383 

 
 

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

 
The American Chemical Society, Division of Chemical Education Exams Institute offers 
standardized exams in all five major subdisciplines of chemistry: analytical chemistry, 
biochemistry, inorganic chemistry, organic chemistry, and physical chemistry.  These have been 
used by faculty at SDSMT to assess chemistry knowledge and the quality of our teaching efforts.  
These exams can be used as summative assessments to cover areas related to chemistry and 
biochemistry.   
 
Students in SDSM&T’s engineering programs routinely take the National Council of Examiners 
for Engineering and Surveying (NCEES), Fundamentals of Engineering (FE) examination.  Parts 
of the FE examination, e.g., the chemical, mathematics, or physics sub-sections could be 
applicable for students taking the engineering courses.  The FE exam morning test will be 
explored for use as a summative measure of student learning for the ABS degree for students 
taking engineering electives.   
 
Neither the American Society of Biochemistry and Molecular Biology nor the American Society 
for Microbiology offer appropriate exams for the ABS degree.   
 
Student performance in the GRE Cell and Molecular Biology Subject Test could provide an 
indication of achievement in this area.   
 

C.  How will mastery by individual students be demonstrated? What will be the 
consequences for students who do not demonstrate mastery? 
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Students will demonstrate mastery by maintaining grades of “C” or better in all System General 
Education Requirement courses and all Required Support Courses.  An overall GPA of 3.0, or 
better, will be expected in required and elective courses. 
 
To reinforce and ensure these standards, ABS faculty will practice “intrusive advising,” i.e., they 
will reach out to advisees until the advisee responds and use registration holds, as needed, to 
enforce regular consultations and ensure regular advisor/student communication.  Each student 
will be assigned an advisor-mentor appropriate to his or her track and required to meet with the 
advisor each semester.  All advisors will perform a junior-year degree audit on each advisee and 
meet with advisees to discuss the results and to assist those interested in applying for graduate 
school. 
 
Regular, enforced consultations between each student and his or her advisor will be used to 
monitor student grades in general education courses and also in all required and elective courses.  
Students not meeting the program standards set may be directed to remedial or additional course 
work or advised to pursue an alternative program of study.      
 
An additional measure of mastery will be placement of graduates into graduate or professional 
schools and placement in professional career positions related to program preparation.  The 
consequences of not demonstrating mastery of the program will likely involve failure to 
transition into graduate or professional school, or into an attractive program-relevant position of 
employment. 
 
4.  What instructional approaches and technologies will be used to teach courses in the 
program? 
 
Methodologies for lecture classes range from didactic lectures, for most classes, to collaborative 
teaching methods.  Students will also be exposed to many laboratory courses that involve hands-
on work at the lab bench.   
 
Students will be encouraged to engage in independent research (BIOL 498) under the direction 
of a professor in the last year or two of the program.  Independent research will be emphasized as 
a major component of the training program.  Research will not be required as the availability of 
research positions will depend on independent, extramural funding in individual labs to support 
research.  Moreover, given the anticipated numbers of students in the program, it would not 
possible, at present, to accommodate all students in labs within the Department of Chemistry and 
Applied Biological Sciences. Students may find research experiences with engineering faculty in 
other departments, including departments of Chemical and Biological Engineering, Civil and 
Environmental Engineering, Electrical and Computer Engineering, Geology and Geological 
Engineering, Materials and Metallurgical Engineering, Mathematics and Computer Science, 
Mechanical Engineering, and Physics. 
 
The laboratories for Chemistry and Biology courses are located in the new Chemical and 
Biological Engineering and Chemistry building that opened in January 2011.  Two dedicated 
chemistry laboratories exist: one for the freshman chemistry labs and another for organic and 
other advanced lab courses.  A separate laboratory is utilized for microbiology, genetics, and 
molecular biology.  A dedicated 3M Biochemistry lab will be established and dedicated this year, 
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and renovation of other older labs will add to the applied biological sciences teaching lab space 
at SDSM&T. 
 
Classrooms are equipped networked computers for electronic presentation of materials. 
 
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? 
 
Development of this program was driven by careful consideration emerging national trends and 
recommendations from the National Research Council, the National Academy of Engineering.   
External paid consultants were not involved in the development of this program. 
 
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 FY14 FY15 FY16 FY17 
Students new to the university 20 30 40 50 
Students from other university programs 20 10 0 0 
Continuing students 0 35 70 100 

= Total students in the program (fall) 40 75 110 150 
     
Program credit hours (major courses)** 220 413 605 825 
Graduates  10 25 30 

* 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.   This number includes the 22 credit hours new to SDSM&T (at 5.5 hr/yr) comprised of 
the Major Requirements, and Major Electives (excluding System General Education Requirements and 
Free Electives).  The same numbers are used in Appendix B – Budget. 

 
Estimates for numbers of students were based on:  

1. recent and past student inquires about a biology-related degree; 
2. analysis of the Board of Regents records of Engineering, Biological Sciences, Health 

Professions, Biochemistry/Chemistry FY11 Baccalaureate Majors  
 
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. 
 
Accreditation does not exist for this program. 
 
8.  Does the University request any exceptions to any Board policy for this program? 
Explain any requests for exceptions to Board Policy.  
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None. 
 
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. 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. 

 
No additional full-time faculty positions are needed to start the program. The new program of 
study will utilize existing courses, and faculty will be reassigned to develop any new courses. 
Faculty time to develop the program, advise students, and work with the admissions staff to grow 
the enrollments can be freed up by using existing resources and exerting effective budgetary 
management. As enrollment grows to the projected 120-150 majors, new faculty to 
accommodate the growth will be funded by the increased revenue from tuition and fees 
generated by these new students. 
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SDSM&T, B.S. in Applied Biological Sciences

1. Assumptions 1st 2nd 3rd 4th
Headcount & hours from proposal FY14 FY15 FY16 FY17
Fall headcount (see table in proposal) 40 75 110 150
Program FY cr hrs, State-Support 220 413 605 825
Program FY cr hrs, Self-Support 0 0 0 0

Faculty, Regular FTE See p. 2 0.30 0.10 0.35 0.00
Faculty Salary & Benefits, average See p. 2 $6,425 $6,425 $6,425 $6,425

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 0.50 0.50 0.50 0.50
Other Salary & Benefits, average See p. 2 $34,742 $34,742 $34,742 $34,742

2. Budget
Salary & Benefits

Faculty, Regular $1,928 $643 $2,249 $0
Faculty, Adjunct (rate x number of courses) $0 $0 $0 $0
Other FTE $17,371 $17,371 $17,371 $17,371

S&B Subtotal $19,299 $18,014 $19,620 $17,371
Operating Expenses

Travel $3,000 $3,000 $3,000 $3,000
Contractual Services $0 $0 $0 $0
Supplies & materials $10,000 $10,000 $10,000 $10,000
Capital equipment $0 $0 $0 $0

OE Subtotal $13,000 $13,000 $13,000 $13,000
Total $32,299 $31,014 $32,620 $30,371

3. Program Resources
SELF-support tuition/hr, net of HEF UG $264.15 $264.15 $264.15 $264.15

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

STATE-support tuition/hr, net of HEFF UG $103.90 $103.90 $103.90 $103.90
State-support tuition revenue hrs x amt $22,858 $42,911 $62,860 $85,718

Program fee, per cr hr (if any) $64.50 $14,190 $26,639 $39,023 $53,213
Delivery fee, per cr hr (if any) $0.00 $0 $0 $0 $0
University redirections $17,371 $17,371 $17,371 $17,371
Community/Employers $0 $0 $0 $0
Grants/Donations/Other $0 $0 $0 $0

Total Resources $54,419 $86,920 $119,253 $156,301

Resources Over Budget $22,120 $55,906 $86,633 $125,930
Provide a summary of the program costs and resources in the new program proposal.
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SDSM&T, B.S. in Applied Biological Sciences

Estimated Salary & Benefits per FTE Faculty Other
Estimated salary (average) - explain below $79 $24,918
University's variable benefits rate (see below) 0.1400 0.1400
Variable benefits $11 $3,489 
Health insurance/FTE, FY13 $6,335 $6,335 

Average S&B $6,425 $34,742

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).

Administrative support will be provided by .50 FTE effort of the secretary currently supporting the 
Department of Chemistry and Applied Biological Sciences.

The salary and benefirts for the .50 FTE secretary are entered as redirection since this will not be a new hire 
but a reallocation of effort.

The FY13 salaries of 5 people in the Chemistry and Applied Biological Sciences department were averaged.  
No new hires are needed to offer program.  FTE faculty were estimated based on the percentage of faculty 
time devoted to developing courses new to SDSM&T (but taught elsewhere in the Regents system) or new in 
that the course must be created in order to offer the program

No adjunct faculty will be used in this program.

Five existing faculty members will be used to deliver the program.  FTE faculty estimates are based on the 
percentage of time these existing faculty members will allocate to the development of courses either new to 
SDSM&T or new in the sense that the courses must be created.
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SDSM&T, B.S. in Applied Biological Sciences

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

Undergraduate $289.00 $24.85 $264.15 Change cell on page 1
Undergraduate-UC Foundations $189.00 $24.85 $164.15 to point to your net.
Graduate $383.00 $37.65 $345.35
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 FY13 Rate HEFF Net

Undergraduate - BHSU, DSU, NSU $124.20 $24.85 $99.35 Change cell on page 1
Undergraduate - SDSMT, SDSU, USD $129.90 $26.00 $103.90 to point to your net.

Graduate - BHSU, DSU, NSU $188.30 $37.65 $150.65 Change cell on page 1
Graduate - SDSMT, SDSU, USD $196.80 $39.35 $157.45 to point to your net.

Variable Benefits Rates
University FY13

BHSU 14.18% Change the benefits rate cell in the table
DSU 13.92% on page 2 to point to the rate for your
NSU 14.40% university.
SDSM&T 14.00%
SDSU 13.96%
USD 13.84%
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