
ACADEMIC AFFAIRS COUNCIL 
 
 

AGENDA ITEM: 4.A.1 
 

DATE: May 20, 2009 
 

****************************************************************************** 
 
SUBJECT:  New Program – BHSU, AS in Advanced Manufacturing Technology 
 

Black Hills State University has submitted a proposal for an A.S. in Advanced 
Manufacturing Technology.  The Board approved an intent to plan in April 2009. The University 
requests authorization to deliver the program in Rapid City and Yankton. BHSU does not request 
new State resources or new or increased student fees. 
 

The proposed degree supports the Board’s higher education policy goals and State initiatives: 
 

• Policy Goal #3: South Dakota public universities shall engage in activities designed to 
enhance the state’s long-term economy. 

• 2010 Education: Increase the number of graduates from Board of Regents' associate degree 
programs by 10 percent. 

• 2010 Education: Double the number of persons ages 25 and older engaged in postsecondary 
education. 

• Workforce 2025: Build Dakota: address challenges facing certain industries - manufacturing. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
****************************************************************************** 

RECOMMENDED ACTION 
  

Provide any comments and concerns to Dr. Gough for the COPS memorandum.   
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Black Hills State University 
New Program: A.S. in Advanced Manufacturing Technology 
 

South Dakota Board of Regents 
New Undergraduate Degree Program 

 
University: Black Hills State University 
Major: Advanced Manufacturing Technology 
       New or Existing Major: New 
Degree: Associate of Science 
       Existing or New Degree: Existing 
Intended Term of Implementation  Spring 2010 
Proposed CIP code:  
University Department  Industrial Technology 
University Division College of Business and Technology 
 
University Approval 
To the Board and the Executive Director: I certify that I have read this proposal, that I believe it 
to be accurate, and that it has been evaluated and approved as provided by university policy. 
 
   

President of the University  Date 
After approval by the President, a signed copy of the proposal should be transmitted to the Executive 
Director. Only after 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? 

 
The Associate of Science in Advanced Manufacturing Technology prepares students for entry 
level leadership responsibilities in advanced manufacturing technology positions. In addition to 
providing an initial professional credential, the program requirements were developed so that 
students who wish to pursue a bachelor's degree program may transition seamlessly into the 
Composite Major in Industrial Technology. Indeed, this is the advantage of the Associate of 
Science Degree over the Associate of Applied Science Degree offered at South Dakota’s 
technical institutes. 
 
Advanced manufacturing may be differentiated from traditional manufacturing in that it relies 
on technologies such as Computer Aided Drafting (CAD), Computer Aided Manufacturing 
(CAM), Computer Numeric Control (CNC), and robotics. 
 
Governor Rounds’ 2010E includes the Finishing Strong initiative that focuses on secondary 
and postsecondary education. Goal Three of that initiative intends South Dakota to be first in 
the nation for the percentage of students going on to college, technical school or advanced 
training.   
 
An Associate of Science Degree in Advanced Manufacturing Technology will contribute to 
achieving this goal as well as the following sub goals: 
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Black Hills State University 
New Program: A.S. in Advanced Manufacturing Technology 
 

 
• expand the number of citizens with postsecondary education and training by 20 percent;  
• support postsecondary education programs designed to enhance the state's long-term 

economy; and  
• increase the number of associate degree graduates by 10%. 
 
BHSU intends to offer this program in Rapid City and Yankton. Yankton has a strong basis in 
manufacturing and has requested support from BHSU in an effort to more strategically address 
the current and future workforce needs in advanced manufacturing. With its history and 
strengths, BHSU is uniquely poised to be the provider of the courses needed in this associate’s 
degree. 
 
The Advanced Manufacturing Technology program was developed with input from Yankton 
employers and research conducted by the BHSU faculty in regard to manufacturing programs.   

 
2. Rationale 
 

A.  What is the rationale for the curriculum?
 

This program was developed with the idea that some students wish to complete a degree 
in a shorter period of time with an emphasis on a desired field of study.  The Associate’s 
degree in Advanced Manufacturing Technology allows the student to pursue a career path 
that is attractive in terms of content and provides rapid turnaround.  The coursework is 
focused on the manufacturing industry, particularly in advanced manufacturing, but 
allows for instruction in the soft skills (human relations, emotional intelligence, 
communication, for example) as well as technical skills. 
 
The curriculum consists of 24 hours of general education, 27 hours of required core 
courses, 9 hours of major electives, and 4 hours of free electives (64 hours total). 
 
This will prepare students for entry-level positions in technical and/or technical man-
agement-oriented positions in business, industry, education, and government.  This 
degree will not provide graduates with as much opportunity as the bachelor’s degree; 
however, it does provide for a seamless transition to the bachelor’s degree without loss of 
credits.  

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

 
Advanced Manufacturing programs at the Bachelor’s and Associate’s levels are 
accredited through the National Association for Manufacturing (NAM). While the 
University does not intend to apply for accreditation at the current time, the 
recommended standards were considered when developing the program. 
 
Manufacturing firms, primarily those along South Dakota’s I-29 corridor, served as the 
primary areas of focus in the development of this proposal.  A significant number of site 
visits were made to manufacturing firms in Brookings, Sioux Falls, and Yankton.   
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The demand for technically prepared individuals within the manufacturing industry has 
been clearly demonstrated. The U.S. Department of Labor has identified Advanced 
Manufacturing as one of the fastest growing industries in American 
(http://www.doleta.gov/BRG/jobtraininitiative/). In South Dakota, the Manufacturing 
Summit - Sioux Falls, SD – June 23, 2008, affirmed a statewide need for programs 
relating to manufacturing technology.  
 
In February 2008, a group of 17 manufacturing firms in eastern South Dakota prepared a 
report summarizing their plans and their needs (STI Manufacturing Forum Summary of 
Results). Eighty-nine percent of these companies identified “adequate quantity and 
quality of workforce” as one of their top three challenges, and when asked “how they 
intended to expand [expand the size of their company],” fifty percent listed “expansion of 
workforce;” 43% listed “automation and LEAN manufacturing.”  (Lean is a production 
practice in which waste is identified and targeted for elimination through the process of 
identifying the creation of value for a given product for the end user.)  Access to robust, 
high quality, post secondary educational programs in advanced manufacturing technology 
(Robotics, CNC, Six Sigma, and Lean Concepts), will be a key element in addressing 
these issues. In fact, Lean Concepts is one of the new courses in the proposed program. 
 
All of this research links workforce development to economic development.   At the 
South Dakota Governor’s Economic Development Conference in April 2009, the keynote 
speaker, Richard Seline, stated that “People involved in economic development must 
work with technical schools and universities to make sure the schools produce the talent 
needed in new businesses.” 

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

 
Black Hills State University has Associate of Science programs.  A new degree is not 
proposed. 
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D.  Summary of the Degree Program 
 

 
A.S. in Advanced Manufacturing Technology 

Credit 
Hours 

Credit 
Hours 

 
Percent 

System General Education Requirements 24   
Institutional Graduation Requirements  0  

Subtotal, General Education Requirements  24 38% 
Required Support Courses (not included above)    
Major Requirements 27   
Major Electives 9   

Subtotal, Program Requirements  36 56% 
Free Electives 4 4 6% 

Degree Total  64 100% 
*If the proposed undergraduate degree program is to be available in more than one degree and the number 
or distribution of credits will vary, provide a separate table for each degree. 

 
Required Support Courses outside the Major: 
Prefix  

Number 
 

Course Title 
Credit 
Hours 

New 
(yes, no) 

  NONE   
  Subtotal 0  

 
Major Requirements:  
 
Prefix 

 
Number 

 
Course Title 

Credit 
Hours 

New 
(yes, no)

TECH 120 Smart Buildings 3 no 
TECH 141 Manufacturing Technology 3 no 
TECH 181 Safety Management 3 no 
TECH 185 Technology and Our Lives 3 no 
TECH 210 Computer Aided Drafting I 3 no 
TECH 212 CAD Mechanical Draft I 3 no 
TECH 240 Manufacturing Communications 3 yes 
TECH 242 Machining Process 3 no 
TECH 262 Energy Power and Transportation 3 no 
  Subtotal 27  
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Major Electives: List courses that may be taken as electives in the program. 
Indicate any new courses to be added specifically for the major.   
 
Prefix 

 
Number 

 
Course Title 

Credit 
Hours 

New 
(yes, no)

  Student to select 9 credit hours  
from the following 

  

TECH 241 Management and Leadership 3 yes 
TECH 327 Robotics 3 no 
TECH 341 Lean Concepts 3 yes 
TECH 441 Computer Aided Manufacturing 3 no 
TECH 445 Machine Integration 3 yes 
  Subtotal 9  

 
3. Student Outcomes & Demonstration of Individual Achievement 
 

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

 
Appendix A demonstrates how the outcomes below are to be achieved in the required 
courses.  Students will: 

 
1. understand, and comply with appropriate safety policies; 

 
2. demonstrate appropriate workplace skills, effectively communicating as a team 

member and as a team leader; 
 

3. exhibit an understanding and appreciation of the potential of technology as it relates 
to ethical, societal, and environmental issues; 

 
4. demonstrate the ability to be effective problem solvers; 

 
5. exhibit the ability to utilize computer based manufacturing equipment; and  

 
6. demonstrate cognitive knowledge and hands-on skills, as these skills relate to 

fundamental and advanced manufacturing methodologies. 
 

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

 
There are no national instruments to measure student achievement as the National Skills 
Standards Council (NSSC)—the new credentialing system announced in January 2009--- 
is not yet available.   The new certificate will be the new metric for student achievement. 
 

• http://www.msscusa.org/  
• http://www.manufacturingskills.org/ 
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This new credentialing framework is endorsed by: 
• ACT 
• National Career Readiness Certificate (NCRC) 
• Manufacturing Skills Standards Council (MSSC) 
• National Institute for Metal Working Skills (NIMS) 
• Society for Manufacturing Engineers (SME) 
• American Welding Society (AWS) 

 
C. How will mastery by individual students be demonstrated? What will be the 

consequences for students who do not demonstrate mastery? 
 

In the long term, there will be two strands in the assessment process. Initially mastery 
will be demonstrated by successfully completing the courses. As the new NSSC 
accrediting system is deployed, the NSSC credential will be utilized. 

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

program?   
 

Instructors in the program will use a variety of instructional methods. These methods will 
include lecture/discussion, computer-assisted instruction, and demonstrations to more hands-
on methods such as discussion groups, problem solving, research projects, and hands-on 
projects.  Some classes will require written and oral reports that involve students expressing 
their learning on a chosen topic. Some classes will require hands-on lab projects. 

 
5. Did the University engage any developmental consultants1 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? 

 
The University did not engage a consultant in the development of this proposal.  However, in 
order to develop curriculum, the University faculty performed many site visits along the I-29 
corridor. The South Dakota GOED supplied BHSU faculty with a manufacturing data base 
and, using this data base, target industries were identified, contacted, and visited. For each 
targeted industry, multiple interviews were performed. These interviews were conducted with 
various types of companies; that is, those producing a fairly wide range of products and those 
from a broad geographic area. The first of the site visits took place in February of 2008 and the 
most recent visit took place in March of 2009. 

 
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. 

 
The University expects all students to be new to this program and not re-directed from any 

 
1 Developmental consultants are experts in the discipline are hired by the university to assist with the development 
of a new program (content, courses, experiences, etc). Universities are encouraged to discuss the selection of 
developmental consultants with Board staff. 
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other program. Students will be able to complete the courses in advanced manufacturing 
technology within a two year time period.  In fact, students will enroll in 18 credits of courses 
in advanced manufacturing technology over the course of a year (fall and spring or 
fall/spring/summer); therefore, they will be able to complete the required 36 credits in 
advanced manufacturing technology within a two year time period.   
 
Assumption:  It is assumed that many students will take general education courses during the 
same two-year period as the required courses in advanced manufacturing technology; 
however, other students may elect to take general education courses prior to, during, and/or 
after the completion of their advanced manufacturing technology courses. Thus, the 
graduation numbers reflect the varied sequencing of coursework that may be taken by the 
students and are, therefore, a conservative estimate. 

 
 Fiscal Years* 

 1st 2nd 3rd 4th 
Estimates FY10 FY11 FY11 FY13 

Students new to the university – off-campus 10 10 15 20
Students from other university programs 0 0 0 0
Continuing students 0 10 10 15

= Total students in the program (fall) 10 20 25 35
Credits per student per fiscal year (program) 18 18 18 18 
Program credit hours (major courses)** 180 360 450 630
Graduates 0 6 10 12
* 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. 

 
 

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. 

 
While the University does not intend to apply for accreditation at the current time, the 
recommended standards were considered when developing the program. Advanced 
Manufacturing programs at the Bachelor’s and Associate’s levels are accredited through 
the National Association for Manufacturing (NAM).   
  

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?     
 
The University requests authorization to deliver this entire program in Rapid City and 
Yankton. The intended start date for this program will be spring 2010. (Possibilities along 
the I-90 corridor may be explored in the future on the basis of demand, employer support, 
and availability of general education courses.) 
 
Black Hills State University will deliver the courses for the major in Rapid City and 
Yankton. Students may obtain general education courses from any system university 
through the West River Higher Education Center or online through the Electronic 
University Consortium. General education credit may also be transferred from non-
system institutions. 

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

 
None. 

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

 
Off-campus and delivery costs are addressed in Appendix B. 

 
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. 

 
The program budget is provided in Appendix B. The revenue for the program will come 
(solely) from self-support dollars generated via student enrollment. Students will enroll in 
18 credit hours of advanced manufacturing technology courses per year; therefore, a 
student will be able to complete the required course in the major in a two year time 
period.  Expenses include faculty salaries/benefits, faculty travel, and other operating 
expenses (copying, for example) that may be incurred. 

 
Assumptions: 
• Revenue:  The program will be funded via self-support dollars only. 

 
• Expenses: 

a. Contractual:  Rent for classroom space in Yankton. 
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b. Travel:  Travel to and from Yankton (from Spearfish and Rapid City) is included.  
It should be noted that this expense will decrease in years 3 and 4. 

c. Other operating expenses:  A modest amount is included to cover various costs. 
 

• Programmatic: 
a. Course Load:  Each student will enroll in 18 credits per year (six courses) in 

advanced manufacturing technology; therefore, students will be able to complete 
the courses in their major in a two-year period.  (Note:  General education may be 
taken prior to, during, and/or after the completion of their advanced 
manufacturing technology courses.)   

b. Faculty:  Courses will be taught (primarily) by adjunct faculty in Yankton.  In 
addition, a full-time person will be hired in year 2 for teaching and 
administrative/marketing purposes. 

 
 



Appendix A 

  Core Program Courses Major Elective Courses 

Individual Student Outcomes TE
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1 
Students will understand, and comply with appropriate 
safety policies. X X X X X 

2 
Students will demonstrate appropriate workplace 
skills, effectively communicating as a team member 
and as a team leader. 

X X X X X X X X X  X    

3 
Students will exhibit an understanding of and 
appreciation for the potential of technology as it relates 
to ethical, societal, and environmental issues. 

X X X X X X 

4 Students will demonstrate the ability to be effective 
problem solvers. 

X X X X X 

5 Students will exhibit the ability to utilize the computer 
based manufacturing equipment.  

X X X X X X 

6 
Students will demonstrate cognitive knowledge and 
hands-on skills, as these skills relate to fundamental 
and advanced manufacturing methodologies. 

X X X X X X X X X 
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Appendix B 

Black Hills State University, Associate of Science in Advanced Manufacturing Technology 

1. Assumptions 1st 2nd 3rd 4th 
Headcount & hours from proposal FY10 FY11 FY12 FY13 
Fall headcount 10 20 25 35 
Program FY cr hrs - State-Support 0 0 0 0 
Program FY cr hrs - Self-Support note #1, p. 2 180 360 450 630 

Faculty, Regular FTE 0.00 1.00 1.00 1.00 
Faculty Salary & Benefits, average note #2, p. 2 $0  $57,429  $57,429 $57,429 

Faculty, Adjunct - courses 6 0 0 2 
Faculty, Adjunct - per course note #2, p. 2 $2,625 $2,625  $2,625 $2,625 

Other FTE (see next page) 0.20 0.00 0.00 0.00 
Other Salary & Benefits, average note #3, p. 2 $10,528 $0  $0 $0 

2. Budget 
Salary & Benefits 

Faculty, Regular $0 $57,429  $57,429 $57,429 
Faculty, Adjunct $15,750 $0  $0 $5,250 
Other $10,528 $0  $0 $0 

S&B Subtotal $26,278 $57,429  $57,429 $62,679 
Operating Expenses 

Travel $5,000 $5,000  $2,500 $2,500 
Contractual Services -classroom rent $4,275 $4,275  $6,412 $8,550 
Operating Expenses $1,500 $4,500  $6,000 $7,500 
Subtotal note #4, p. 2 $10,775 $13,775  $14,912 $18,550 
Capital equipment note #5, p. 2 $0 $0  $0 $0 

OE Subtotal $10,775 $13,775  $14,912 $18,550 
Total $37,053 $71,204  $72,341 $81,229 

3. Program Resources 
Self-support Tuition/Cr Hr   See p. 2 $253.95 $253.95  $253.95 $253.95 
Self-support tuition revenue $45,711 $91,422  $114,278 $159,989 
HEFF- per hour & amount of pool $28.35 ($5,103) ($10,206) ($12,758) ($17,861) 
Net Tuition revenue for program $40,608 $81,216  $101,520 $142,128 
Discipline fee (if any) $0 $0  $0 $0 
University redirections $0 $0  $0 $0 
Community/Employer  $0 $0  $0 $0 
Grants/Other $0 $0  $0 $0 

Total Resources $40,608 $81,216  $101,520 $142,128 

Resources Over (Under) Budget $3,555 $10,012  $29,179 $60,899 
(Discuss in proposal) 
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Provide a summary of the program costs and resources in the new program proposal. 
Faculty Other 

Estimated salary (average) - explain below $45,000 $45,000 
University's variable benefits rate (see below) 0.1479 0.1479 
Variable benefits $6,656 $6,656  
Health insurance/FTE (FY09) $5,773 $984  

Average S&B $57,429 $52,640 

 note #1 -Assumptions made regarding per student credit hour generation. 
It is assumed that each student will take six courses  within the major each academic year (18 hr/year).  The 
coursework in the major may be completed in a two year time period. 

note #2 - Explain faculty used to develop the average salary & fiscal year salaries used. Enter amount above. 
Adjunct faculty will hold Master's degrees and be paid $2,625/course.  In years one and four, six courses and two 
courses, respectively, will be taught by adjuncts.  A full time faculty member will be added in year two.  This person 
will be paid at $45,000 plus benefits. 

      
note #3 - Explain other [for example, CSA or exempt] salary & benefits. Enter amount above.  
In year 1, a person will be hired (1/5 time) for the purposes of promotion and program management.  Adjunct 
faculty will teach the courses in this program in year 1.  In year 2, a full-time person will be hired at a salary of 
$45,000 plus benefits. 

      
note #4 - Summarize the operating expenses shown in the table: 
Travel expenses for years one and two are estimated at $5,000.  This number decreases to $2,500 in years three and 
four.  This a new program in a new location and it is estimated that significant promotional activities will be 
required.  Travel amounts are reduced in years three and four.  Contractual services are the amounts added for 
classroom rent.  This program will be operated in rented classrooms (Yankton) and classroom rent is added.  A 
modest amount is added for operating expenses. 

Summarize resources available to support the new program (redirection, grants, etc). 
This program will be supported completely with tuition funds. 
      
note #5 - Capital equipment      
Even though this program will rely heavily on industrial equipment, the Yankton community has agreed to provide 
the needed equipment for a modest lab rental fee. 

Variable Benefits Rates 
Self-Support Tuition Rates Use in the table above. 

Change formula on p. 1 as needed. FY10 FY10 
Self Support, Centers, UG $253.95 BHSU 14.79% 
Self Support, Centers, GR $337.05 DSU 14.12% 
Self Support, Other, UG $253.95 NSU 14.51% 
Self Support, Other, GR $337.05 SDSM&T 14.14% 
Externally Supported $45.95 SDSU 14.42% 

USD 14.11% 
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