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RECOMMENDED ACTION 
  

 Provide comments to Paul G for inclusion in the COPS item. 

ACADEMIC AFFAIRS COUNCIL 
 
 

AGENDA ITEM:  4.A.4 
 

DATE:  May 31, 2012 
 

****************************************************************************** 
 
SUBJECT:  New Program – DSU, MS in Applied Computer Science 
 

Dakota State University has submitted a proposal for an M.S. in Applied Computer 
Science. The Board approved the intent to plan at the 2011 October meeting.  DSU has authority 
for undergraduate and graduate programs in computer science and information systems. 
 

The proposal identifies two related programs in the system. 
• South Dakota State University: M.S. in Computer Science 
• University of South Dakota: M.S. in Computer Science 

 
The proposed program supports the system strategic goals (Policy 1:21). 

• Expand graduate education 
• Workforce development by offering online programs 

 
DSU requests the authorization to deliver this program by distance technology (Internet). 

 
The University does not request new state resources or new student fees to fund the 

program. The program will be supported with approved program and lab course fees (state-
support courses) and self-support tuition revenue. 
 

Dakota State University will have an opportunity to revise the proposal after the external 
review. 
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South Dakota Board of Regents 
New Graduate Degree Program 

 
University: Dakota State University 
Proposed Graduate Program: Applied Computer Science 
Degree: M.S. 
    Existing or New Degree(s): Existing 
Intended Date of Implementation (term): Fall 2012 
Proposed CIP code: 110101 
University Department  Computer Science 
University Division College of Business & Information Systems 
 

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 16, 2012 

                  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 are the purposes of the proposed program? 
 
Dakota State University requests permission to offer a Master of Science degree in Applied 
Computer Science (M.S. ACS). The use of computers continues to grow in business and industry 
and, along with that growth, comes a need for individuals with advanced training.  A master’s 
degree program in applied computer science prepares graduates for careers in applied computer 
science, software engineering and information security, including jobs as software architect, 
network analyst, software project supervisor, senior applications developer, database 
administrator, senior programmer, systems integration specialist, and systems analyst. These 
types of jobs are available in technical, industrial, business and financial companies of all sizes, 
in South Dakota and in the region as well. 
 
Both regionally and nationally, media stories focus on the shortage of highly trained information 
technology workers. In South Dakota, Governor Daugaard recently emphasized the role of 
information technology in economic and workforce development.  The proposed M.S. in Applied 
Computer Science program is an essential part of the academic infrastructure needed to more 
fully support high-technology economic development and advancement of our state. The 
proposed program also supports the SD BOR Policy 1:21 to expand graduate programs, promote 
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growth of research initiatives and contribute to workforce development and economic 
development within the state. 
DSU requests authorization to deliver the proposed degree program on campus and online. The 
university does not request any new State resources or any new or increased student fees for on-
campus students. The program will also be supported with internal redirections, external 
resources and self-support tuition revenue generated by off-campus and distance students. 
Additional faculty positions, if needed, would be supported with self-support tuition revenue. 
 
South Dakota Demand for Graduates 
 
Master’s-level computer science graduates are hired by many companies in South Dakota, as 
well as companies in the surrounding region and nationally. A partial list of South Dakota 
companies that currently hire computer science graduates at both the B.S. and M.S. levels 
includes: Daktronics, EROS Data Center, Innovative Systems, Citibank, 3M, CHR Solutions, 
Larson Manufacturing, Sencore, Lawrence & Schiller, Sanford Health, Avera Health, Wells 
Fargo, Secure Banking Solutions, and Bright Planet.  Employment opportunities also exist in 
state government with the South Dakota Bureau of Information & Telecommunications, the 
South Dakota Department of Transportation, the Board of Regents Information Systems and 
others.  
 
To directly illustrate the demand for this proposed DSU degree program in the region, DSU 
solicited input on employee demand from a variety of regional companies. The companies 
highlighted in this document are Chenega Logistics (IT company; URL: 
http://chenegalogistics.com/ ), CHR Solutions (a software development firm; URL 
http://www.chrsolutions.com/ ),  Innovative Systems (a software development firm, URL  
http://www.innovsys.com/ ) and Secure Banking Solutions (an information security business; 
URL: http://protectmybank.com/ ). The statements of support from these companies were 
collected in March 2011. 
 
In a letter to DSU, Mike Montgomery, President of Chenega Logistics, states that it is 
“imperative that we have access to a pipeline of qualified employees with both undergraduate 
and graduate degrees in computer science or related fields”.  Mr. Montgomery goes on to say 
that “we expect our need for students studying technical sciences at the graduate level will 
increase” and that “these students are very difficult to find in the Upper Midwest”.  Based on 
preliminary forecasts, Mr. Montgomery indicated that his company will need approximately five 
graduates per year. 
 
A similar sentiment was offered by Jeff Schreiner, President and CEO of Secure Banking 
Solutions.  He also indicated that SBS is interested in hiring master’s-prepared graduates with 
the technical skills gained through the study of applied computer science. 
 
Roger Musick, CEO of Innovative Systems, noted in a meeting with Dr. Douglas Knowlton that 
his company would be particularly interested in hiring students from DSU’s proposed graduate 
program in applied computer science.  Representatives from CHR Solutions visited the DSU 
campus to discuss opportunities for collaboration and to become more familiar with DSU’s 
graduate degree programs. The group included James Taylor, chairman and CEO, Arun Pasrija, 

http://chenegalogistics.com/
http://www.chrsolutions.com/
http://www.innovsys.com/
http://protectmybank.com/
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president and COO, and Adam Hafner, technical support analyst. During this visit, they indicated 
that the company is unable to hire a sufficient number of developers.  They indicated that the 
applied nature of the proposed computer science degree program makes it an excellent 
educational program for graduates interested in software development.   
 
The table below provides a summary of computer science employment needs in South Dakota, 
from the South Dakota Department of Labor and Regulation.  The occupations denoted with a 
double asterisk (**) are highlighted by the South Dakota Department of Labor and Regulation as 
being among the fastest-growing occupations in South Dakota, with strong job prospects through 
2018.  This table suggests that there will continue to be strong job opportunities within the state 
(consistent with job demand at the national level). 
 

South Dakota Department of Labor and Regulation 
Occupational Estimates and Projections, 2008 & 2018 

Selected Occupations Related to Computer Science 

SOC* 

Code Standard Occupational Classification Title 

2008  
Base 

Number of 
Jobs 

2018  
Projected 

Number of Jobs 
Percent 
Change 

151021 Computer Programmers 545 470 -13.8% 

151031 Computer Software Engineers, Applications** 675 870 28.9% 

151032 Computer Software Engineers, Systems Software** 410 505 23.2% 

151041 Computer Support Specialists 1,890 2,020 6.9% 

151051 Computer Systems Analysts 655 695 6.1% 

151061 Database Administrators 100 110 10.08% 

151071 Network and Computer Systems Administrators 1,210 1,450 13.3% 

151081 Network Systems and Data Communications Analysts** 800 1,090 36.3% 
Source: South Dakota estimates and projections from South Dakota Department of Labor & 
Regulation, available at:  
http://dlr.sd.gov/lmic/occupation_projections.aspx 
*   Standard Occupational Classification, U.S. Bureau of Labor Statistics 
**On the SD Department of Labor & Regulation list of fastest growing occupations in South 
Dakota. Additional information available at:  
http://dlr.sd.gov/lmic/occupation_projections_high_demand_all.aspx   
 
 
Regional and National Demand for Graduates: 
 
Employers regionally and nationally that have hired DSU undergraduate computer science 
majors include: Microsoft, IBM, Federated Insurance, Mutual of Omaha, West Publishing, and 
The Schwan Food Company.  All of these companies are interested in hiring master’s-level 
graduates, as well as undergraduates.  And, on a national basis, the National Security Agency has 

http://dlr.sd.gov/lmic/occupation_projections.aspx
http://dlr.sd.gov/lmic/occupation_projections_high_demand_all.aspx
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indicated that they would be interested in designating the proposed degree program as one of 
their preferred graduate programs, if a specialization in cyber operations is included in the degree 
program. 
 
The table below, from the U.S. Bureau of Labor Statistics, provides a summary of employment 
demands nation-wide.  All the occupations below (with the exception of computer programmers) 
are expected to have exceptional job opportunities through 2018.  
 

Employment Projections for U.S. Computer Science Professionals 

Occupation 

Current 
2008 employment 

Projected 2018 
employment 

Change,  
2008-2018 

Number  
Percent 

Distribution Number 
Percent 

Distribution  Number Percent 
Computer software 
engineers, applications 514,800 34.03 689,900 42.0 175,100 34.0 

Computer systems analysts 532,200 35.0 640,300 39.0 108,100 20.3 
Computer programmers 426,700 28.0 414,400 25.0 -12,300 -2.9 
Computer software 
engineers, systems software 394,800 26.0 515,000 31 120,200 30.4 

Computer and information 
systems managers 293,000 19.0 342,500 21.0 49,500 16.9 

Computer support specialists 65,700 37.0 643,700 39.0 78,000 13.8 
Computer and Information 
Scientist, Research 28,900 2.0 35,900 2.0 7,000 24.2 

United States Bureau of Labor Statistics:  
http://data.bls.gov/oep/servlet/oep.nioem.servlet.ActionServlet 
Note: Percentage change (last column in the table above) is calculated by dividing the projected 
change in employment (2008 to 2018) by the 2008 employment number.  Example: 100,400 / 
175,200 = 57.3%.   The percent distribution columns are not intended to add to 100%.   
 
 
Evidence of Student Demand 
 
DSU has a large number of students enrolled in computer science-related baccalaureate degree 
programs.  At the system level, DSU graduates the largest number of baccalaureate students in 
computer science-related degree programs annually. These DSU graduates provide a strong 
market for the proposed graduate program in applied computer science. 
 

http://data.bls.gov/oep/servlet/oep.nioem.servlet.ActionServlet
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DSU Undergraduate Enrollments  
in Computer Science-Related Technology Majors 

Fall Enrollments 2006 2007 2008 2009 2010 2011 
B.S. Computer Science 128 113 96 84 97 125 
B.S. Computer and Network Security 48 77 96 152 164 155 
B.S. Computer Game Design     5 39 61 88 
B.S. Network and System Administration       6 40 36 
Annual Fall Enrollment Totals 176 190 197 281 362 404 

Source: DSU 2006-2011 Fall Enrollment Reports. B.S. in Computer Game Design was approved 
in 2008; B.S. in Network and System Administration was approved in 2009. 
 
Graduates of other baccalaureate computer science programs in the system will also be recruited 
for the proposed M.S. in Applied Computer Science. 
 

SD Public University Graduates  
in Computer Science and Information Systems 

Baccalaureate 
Degrees 

Conferred 

 
BHSU 

 
DSU 

 
NSU 

 
SDSMT 

 
SDSU 

 
USD 

 
System 

2011 Graduates 0 76 1 13 18 6 114 
2010 Graduates  0 72 0 13 7 6 98 
2009 Graduates 0 63 0 17 8 5 93 
2008 Graduates 0 92 0 16 8 10 126 
2007 Graduates 0 92 0 15 19 9 135 
Total Graduates 0 395 1 74 60 36 566 

From the 2008-2011 SDBOR Fact Books 
For DSU, this includes graduates in these undergraduate degree programs: computer science plus 
computer and information systems, computer graphic design, computer and network security, 
digital arts and design. 
 
On average, about 10 percent of DSU’s baccalaureate graduates go on to graduate school.  That 
number is slightly higher for DSU’s baccalaureate graduates in the computer science-based 
degree programs, with an average of 12 percent of that group going on to graduate school.  In 
AY2009-2010, 6 of the 48 graduates in computer science-related degree programs went on to 
graduate school. (Computer science-related degree programs at DSU include computer science, 
computer and network security, network and system administration and computer information 
systems.  Graduates in digital arts and design are included in the SDBOR table above but are not 
included in the calculations relative to graduate school, since students in that degree program are 
not likely to enroll in a graduate program in computer science.) 
 
Over the last five years, DSU computer science-based graduates have enrolled in graduate 
programs at DSU (information systems and information assurance); USD (computer science); 
NDSU (software engineering); University of Utah (computer science); Digipen Institute of 
Technology (computer science), Capital College (information assurance) and SDSU 
(counseling).  Many of the undergraduates from computer science-based degree programs who 
went on to enroll in graduate programs at other institutions have indicated that they would have 
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preferred to enroll in a computer science graduate program at DSU, had it been available. (Data 
provided by DSU’s Career Placement Office). 
 
 
Support for Sponsored Research at DSU 
 
Because of the ubiquitous nature of computing, it is important that advanced technology degree 
programs provide students with training in traditional computer science topics and in topics 
related to business, science, and security, since those fields require ever-increasing levels of 
computational support and, therefore, provide many job opportunities for graduates.  At DSU, 
the proposed graduate program in applied computer science will complement the institution’s 
existing information technology-focused graduate programs by providing a strong 
computational/software development emphasis in niche areas such as information assurance and 
security informatics, health informatics and decision informatics.   
 
The proposed program is also intended to help attract and retain higher-quality faculty members 
and students. Dakota State University has been successful in attracting external support for 
research and additional graduate students are needed to assist DSU faculty with grant-supported 
projects. Researchers at the 2010 National Center for the Protection of Financial Infrastructure 
and the Center for the Advancement of Health Information Technology routinely request 
computing support from computer science students and faculty. The proposed degree program in 
applied computer science will complement the institution’s existing information technology-
focused graduate programs by providing a strong computational and software development 
emphasis.  Students enrolled in this proposed program would become a vital resource for DSU 
researchers, as well as for state and regional employers. Graduates of the program will also 
enhance the applicant pool for DSU’s Doctor of Science degree program in Information Systems. 
 
And, approval of the proposed degree program will also provide DSU faculty and graduate 
students with other research opportunities.  DSU was the first school in the Upper Midwest to be 
designated as a Center of Academic Excellence (CAE) in Information Assurance Education by 
the National Security Agency (NSA) and the Department of Homeland Security.  The institution 
is currently seeking both the CAE-Research designation and the “cyber operations” designation 
for its undergraduate programs in computer science and computer and network security; these 
two new designations are slightly higher than the designation currently held by DSU for those 
programs.  The proposed graduate degree program in applied computer science has been 
specifically designed to meet the NSA’s “cyber operations” designation at the graduate level.  By 
offering a master’s degree in applied computer science with a focus on cyber operations, DSU is 
strongly positioned to be designated as a recommended program for NSA employees seeking an 
advanced degree.  DSU faculty have been working directly with the NSA since August 2011on 
development of this degree program and recent conversations indicate that NSA is pleased with 
the mix of computer science and technical security courses that will be available via distance 
education.  
 
Related Programs in the SDBOR System 
 
South Dakota State University: M.S. in Computer Science 
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University of South Dakota: M.S. in Computer Science 
 
The proposed M.S. in Applied Computer Science is fundamentally different from traditional 
computer science programs which already exist in the SDBOR system. Simply put, computer 
science focuses primarily on the theoretical aspects of computer systems and computability. 
Applied computer science builds upon these same foundations, but emphasizes the practical 
application of computer science methods to resolve business and other real-world problems 
through the design and development of software applications and the planning and deployment 
of computer systems. A more detailed description of each type of degree program is included 
below. 
 
Computer Science 

 
A degree program in computer science includes the study of computers, their design, and 
their uses for computation, data processing, and systems control, including design and 
development of computer hardware and software, and programming. The field encompasses 
theory, mathematical activities such as design and analysis of algorithms that create, describe 
and transform information and formulate suitable abstractions to model complex systems.  

 
Applied Computer Science 

 
A degree program in applied computer science combines the study of computer science with 
an in-depth examination of a field in which computer science plays an important role. 
Courses stress a hands-on approach, applying computer science theory to business and other 
real-world problems through the examination and manipulation of large datasets.  
Applications areas within applied computer science include fields such as health informatics, 
computer game design, information assurance and software engineering. In health 
informatics, for example, the study of computational issues central to health care requires 
knowledge of health information systems and computer science. Health care systems 
generate vast files of raw data that can be analyzed for answers to important health care 
questions. 
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Related Programs at Public Universities in the Region 
 

State University Program 
Idaho Boise State University 

Idaho State University 
University of Idaho 

MS in Computer Science 
MS in Computer Science 
MS in Computer Science 

Iowa  Iowa State University 
University of Iowa 
University of Northern Iowa 

MS in Computer Science 
MS in Computer Science 
MS in Computer Science 

Kansas Kansas State University 
University of Kansas 
Wichita State University 

MS in Computer Science 
MS in Computer Science  
MS in Computer Science 

Minnesota Minnesota State University – Mankato 
Minnesota State University – St Cloud 
University of Minnesota—Twin Cities 
University of Minnesota—Duluth  
Metropolitan State University 

MS in Computer Science 
MS in Computer Science  
MS in Computer Science 
MS in Computer Science 
MS in Computer Science 

Montana Montana State University 
University of Montana 

MS in Computer Science 
MS in Computer Science 

Nebraska University of Nebraska-Lincoln 
University of Nebraska-Omaha 

MS in Computer Science 
MS in Computer Science 

North Dakota North Dakota State University 
University of North Dakota 

MS in Computer Science 
MS in Computer Science 

Wyoming University of Wyoming MS in Computer Science 
 
University Mission 
 
The statutory mission statement for Dakota State University is provided in SDCL 13-59-2.2: 
 

The primary purpose of Dakota State University in Madison in Lake County is to provide 
instruction in computer management, computer information systems, electronic data 
processing and other related undergraduate and graduate programs. The secondary 
purpose is to offer two-year, one-year and short courses for application and operator 
training in the areas authorized by this section. 
 
This authorization includes the preparation of elementary and secondary teachers with 
emphasis in computer and information processing. 
 
Except for degree programs in existence during the 1983-1984 academic year, the unique 
baccalaureate programs authorized for Dakota State University shall not be duplicated 
by the Board of Regents. 

 
Board Policy 1:10:5 Dakota State University Mission Statement provides the degrees authorized: 
 

A. Undergraduate Programs 
Associate degree programs are approved in allied health care, business, general studies, 
and information technology. 
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Baccalaureate programs are approved in allied health care, business, education, 
information technology, mathematics, and sciences. 
 
B. Graduate Programs 
Master’s degree programs are approved in education and information technology. 
A Doctor of Science degree in Information Systems is approved. 

 
The Board has approved five master’s programs and one doctoral program for the University: 

• Master of Business Administration (approved in 2010) 
• M.S. in Health Informatics (approved in 2009) 
• D.Sc. in Information Systems (approved in 2005) 
• M.S. in Information Assurance (approved in 2003) 
• M.S.Ed. in Computer Education & Technology (approved in 1999) 
• M.S. in Information Systems (approved in 1999) 

 
An M.S. in Applied Computer Science is clearly within the statutory and Board policy mission 
of the university. 
 
University Priority and Strategic Plan 
 
The proposed M.S. in Applied Computer Science supports the current DSU strategic plan.  The 
DSU Strategic Plan 2007-12 (http://www.dsu.edu/about/strategic-plan.aspx) includes goals that 
are directly related to this program request: 
 

• Expand current information technology leadership through cutting-edge programs.  
• Optimize on-campus student enrollment and enhance program quality by attracting high-

ability students.  
• Advance DSU's emphasis on applied research.  
• Extend DSU's educational outreach through online and alternative-location delivery. 

 
The proposed M.S. in Applied Computer Science supports all of these strategic directions for 
DSU.  
 
2.  Rationale 
 

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

A new degree is not being proposed. DSU currently offers master of science degree 
programs in information systems, information assurance and health informatics. 

 

http://www.dsu.edu/about/strategic-plan.aspx
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B.  What is the rationale for the curriculum? 
 

DSU is proposing an M.S. in Applied Computer Science with a strong 
computational/software development emphasis and one specialization in cyber security.  
The program emphasizes solid computer science foundations and focuses on the 
application of computer science theory to real-world problems in areas such as software 
development, information security, and the manipulation of large datasets. The program 
being proposed by DSU will take advantage of the faculty expertise at DSU and will 
emphasize areas that are not strengths of the other, existing programs within the SDBOR 
system. This differentiation will attract students who are particularly interested in the focus 
areas being proposed by DSU. 

 
The curriculum is based on a traditional, graduate-level core curriculum in computer 
science (foundational courses in computer science covering the fundamental research areas 
related to the discipline) plus elective courses that provide the student with depth of 
knowledge in an applied area such as information assurance or health informatics.  

 
Initially, DSU will provide the program with just one specialization in cyber-security, to 
take advantage of existing courses and faculty expertise.  Students who aren’t interested in 
that specialization can fulfill the remaining program requirements with courses from other 
graduate programs at DSU or from other graduate programs in the system.   

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

 
Formal national standards do not exist for master’s-level degree programs in computer 
science or in applied computer science.  Standards are maintained through rigorous 
coursework and research that is comparable to other recognized graduate institutions across 
the nation.  For guidance, degree programs in computer science and in applied computer 
science were reviewed. 

 
From the perspective of a traditional computer science degree, graduate programs in 
computer science at University of Texas at Austin, University of Michigan at Ann Arbor, 
University of Utah, University of Iowa and the University of Minnesota were reviewed. 

 
Applied computer science programs at Northwest Missouri State University, Indiana 
University-Purdue University Fort Wayne, Frostburg State University and Kennesaw State 
University were also reviewed. The curriculum for the Master of Science degree program in 
Applied Computer Science at Kennesaw State University was used as a curriculum model for 
the DSU program. 

 
The table below demonstrates the proposed program’s similarity to other, highly regarded 
graduate programs in computer science and applied computer science.  Many programs offer 
Option A (thesis requirement) or Option B (a professional pathway for the degree that 
requires more course credits in place of the thesis credits).  Because of the applied nature of 
DSU’s proposed program, the DSU program will follow the course-only plan (Option B).  A 
student may still complete a research project through the electives, but it will not be a 
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program requirement for all students.  For the purpose of this table, the options are combined 
to group Electives and Thesis credits into the same category. 

 
Comparison of Existing Programs and Proposed DSU Program 

 Computer Science Applied Computer Science  
 U. 

Texas 
U. 

Michigan 
U. 

Utah 
U. 

Iowa 
Frostburg 

St NW Missouri St DSU 
Proposed 

Core course credits, all 
students 12 12 9 6 21 27 12 

Elective course credits 
(includes approved 
courses from both inside 
and outside of the 
CS/ACS major) and 
thesis/project credits 

18 18 21 26 9 6 18 

Total Credits 30 30 30 32 30 33 30 

 
The proposed degree program from DSU has the following components: 
 
• Foundations Course: Students entering the program will be expected to have a computer 

science programming background. For those without that background, a graduate-level 
foundation course will be offered that covers essential topics from data structures, algorithm 
analysis, and object-oriented design. Completion of CSC 601 would be required before a 
student could enroll in CSC 705 or CSC 712. 
 

• Required Courses (12 credit hours): The courses were selected to balance a formal computer 
science foundation with basic application areas. 

 
• Specialization OR Electives (18 credit hours): The Cyber Operations specialization will 

consist of 18 credits of prescribed course work beyond the program core.  This specialization 
will be reviewed regularly in order to remain in compliance with NSA requirements.   

 
Students not pursing the specialization will develop a degree completion plan with an advisor 
to determine the collection of courses to fit their application area.  This flexible curriculum 
structure will serve a wide audience and allow the program to adapt to new technology areas.  
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D.  Summary of the Degree  
 

M.S. in Applied Computer Science  Credit Hours Percent 
Students without Computer Science Background   

Programming foundations 3 9% 
Required courses, all students 12 36% 
Specialization or Program Electives 18 55% 

Total required for the degree 33 100% 
   

Students with Computer Science Background   
Required courses, all students 12 40% 
Specialization or Program Electives 18 60% 

Total required for the degree 30 100% 
 

 
 Required Courses 

DSU 
Prefix & Num 

 
Course Title 

Credit Hours Existing or  
New 

CSC 705 Design & Analysis of Algorithms 3 New* 
CSC 710 Structure & Design of Programming Languages 3 New* 
CSC 714 Database Systems 3 New 
CSC 718 Distributed & Parallel Computing 3 New 

 Subtotal, required courses 12  
* The courses are new to DSU but currently offered by SDSU as unique courses. 

 
Elective Courses in the Program: List courses that may be taken as electives in the 
program. Indicate any new courses to be added specifically for the major. (If the list of 
existing courses is long, it may be provided as an appendix.) 
 
Student may elect to complete specific courses in order to meet the requirements for the 
Cyber Operations specialization.  Alternatively, a student may develop an individual degree 
completion plan to lieu of the cyber operations specialization.   
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DSU 
Prefix & Num 

 
Course Title 

Credit 
Hours 

Existing or 
New 

 Option 1: Cyber Operations Specialization   
INFA 723 Cryptography 3 Existing 
INFA 725 Advanced Network Hacking 3 Existing 
INFA 729 Advanced Web Hacking 3 Existing 
INFA 751 Wireless Security 3 Existing 

 Cyber Options Electives 6 Existing 
 Subtotal, Specialization 18  
    
 Option 2: Electives   
 CSC 533 Computer Graphics 3 Existing 
 CSC 547 Artificial Intelligence  3 Existing 
 CSC 586 Data Mining 3 Existing 
 CSC 712 Data Structures 3 New 
 CSC 716 Secure Software Design 3 New 
 CSC 791 Independent Study** 3 New for DSU 
 CSC 792 Topics** 3 New for DSU 
 CSC 798 Thesis** 3 New for DSU 
 INFA 532 Software & Network Security 3 Existing 
 INFA 534 Ethical Hacking 3 Existing 
 INFA 701 Principles of Information Assurance 3 Existing 
 INFA 719 Software Security 3 Existing 
 INFA 721 Computer Forensics 3 Existing 
 INFA 723 Cryptography 3 Existing 
 INFA 725 Adv Network Hacking 3 Existing 
 INFA 729 Adv Web Hacking 3 Existing 
 INFA 739 Software Quality Assurance 3 Existing 
 INFA 751 Wireless Security 3 Existing 
 INFA 532 Software & Network Security 3 Existing 

* Credits approved by Cyber Operations specialization coordinator. 
** System courses that would be new for DSU. 
 
SDBOR Policy 2:29 indicates that a student may transfer up to 40% of their coursework from 
another institution to meet degree requirements.  This opens a wide variety of application areas 
to students in this program.  In practice, this means other elective courses from outside the 
applied computer science program at DSU may be used if the courses are: (1) 600-level or 
higher, (2) support a coherent plan of study, and (3) are approved by the student’s major advisor 
and the university’s graduate school. 
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3.  Student Outcomes & Demonstration of Individual Achievement 
 

A.  What specific knowledge and competencies, including technology competencies, 
will all students 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 contains the student learning outcomes that were developed to ensure that all 
graduates are prepared to enter employment in industry or to continue on in a doctoral degree 
program.  These outcomes focus on: 
• articulate a solid understanding of the fundamental principles in computer science, in the 

area of specialization and in supporting areas; 
• apply computer science principles to problems from other domains; 
• conduct research and/or design projects that demonstrate an ability to model, analyze and 

design computer science processes and systems; 
• demonstrate an ability to communicate technical information, both orally and in writing, 

in an effective manner. 
 

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

 
None 

 
C.  How will mastery by individual students be demonstrated? Describe the specific 
examinations or processes to be used. This is to include external measures.1 What will 
be the consequences for students who do not demonstrate mastery? 

 
Mastery will be demonstrated through assessment of the student learning outcomes included 
in Appendix A.  The program will also include a written comprehensive exam that covers 
core courses and a comprehensive oral examination conducted by the Advisory Committee at 
the conclusion of each student’s plan of study.   
 
Upon completion of the courses, students will have demonstrated mastery through the 
following assessment measures:  

End-of-course examinations to determine content knowledge  
Participation in class discussions  
In- class presentations  
Written assignments  
Comprehensive written exam 
Comprehensive oral exam 

 

                                                 
1 What national examination, externally evaluated portfolio or student activity, etc. will be used to verify that 
individuals have attained a high level of competence and identify those who need additional work? 
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DSU graduate policies require that the program submit an annual assessment report on 
achievement of student learning outcomes.  Once the program is approved, program faculty 
will meet to ensure a common set of policies, guidelines, and expectations are in place.  

 
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 and laboratory technologies will be used.  On campus, the 
courses will be taught face-to-face primarily using lecture/discussion/small group instructional 
methods. Instruction will be supplemented with D2L courseware for virtual networking, 
submitting assignments, and class discussion. The class presentations will be recorded and the 
video will be posted to campus video servers to facilitate online delivery. 
 
DSU has invested heavily in a virtualized infrastructure to allow for technical, hands-on 
experiences for students on campus and at a distance. This VMware environment has been 
instrumental in the online delivery of the undergraduate computer science and computer and 
network security majors as well as the graduate degrees in information assurance and 
information systems. Educational experiences for students are greatly enhanced through these 
applied, hands-one technology-based activities. 
 
5.  Did the University engage any developmental consultants2 to assist with the 
development of the curriculum? Were any professional or accrediting associations 
consulted during the development of the curriculum? What were the contributions of the 
consultants and associations to the development of curriculum? See also section 11 below. 
 
The university did not engage any consultants to assist with the development of the curriculum.   
Numerous discussions with faculty and administrators from SDSU did take place over the past 
few years and those discussions clearly shaped the proposed degree program.  DSU also 
examined the curriculum for the master’s degree programs in computer science and applied 
computer science listed in Question 2-C and 2-D above.  In addition, the faculty has consulted 
with NSA professional development experts to shape the cyber operations specialization. 
 

                                                 
2 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. See section 11 below. 
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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. 
 

M.S. in Applied Computer Science Fiscal Years* 
On-Campus 1st 2nd 3rd 4th 

 FY13 FY14 FY15 FY16 
Students transferring from MSIS or MSIA  2 0 0 0 
Students continuing from earlier years 0 12 12 12 
Students new to the university* 10 12 12 12 
Students withdrawing from program 0 1 1 1 

= Total students in the program 12 23 23 23 
Program credit hours – state-support (major 
courses)** 

216 381 381 381 

Graduates in FY 0 11 11 11 
*Of the 12 students admitted to the on-campus program each year: none need the foundation courses; all 
are fully admitted; 1 student leaves the program at the end of the first year.   
 ** This is the total number of credit hours generated by students in the program in the required or 
elective program courses.  Credit hour calculations are based on an 18-credit per year average (full-time 
enrollment). 
 

M.S. in Applied Computer Science Fiscal Years* 
Distance-Delivered 1st 2nd 3rd 4th 

 FY13 FY14 FY15 FY16 
Students transferring from MSIS or MSIA  0 0 0 0 
Students in foundation course 5 5 5 5 
Students continuing from earlier years 0 6 11 11 
Students new to the university (full admitted)* 6 6 6 6 
Students withdrawing from program 0 1 1 1 

= Total students in the program  11 16 21 21 
Program credit hours – self-support (major courses)** 87 147 177 177 
Graduates in FY 0 0 5 5 
*Of the 11 students admitted to the online program each year: 5 will require foundation courses (thereby 
delaying their graduation); 6 will be fully admitted to the program; 1 student leaves the program at the 
end of the first year.   
** This is the total number of credit hours generated by students in the program in the required or elective 
program courses. Credit hour calculations are based on a 12-credit per year average (part-time 
enrollment).   

 
A small number of graduate students from other DSU graduate programs, especially the MSIA, 
may be interested in transferring to the M.S. in applied computer science, because of its more 
technical emphasis. However, it is expected that a significant number of DSU’s undergraduate 
students in computer science and computer and network security may be interested in continuing 
with a graduate program in computer science and those students (or undergraduate students in 
computer science from other institutions) will provide the bulk of the enrollments. 
 
The University requests authorization to deliver the degree online to accommodate students who 
are not able to attend classes in Madison. Online students are often working full-time. Therefore, 
enrollment patterns and degree completion plans are much harder to predict. Therefore, the 
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enrollment tables above are based on the assumption that students will complete 12 credits 
annually. 
 
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. 
 
Program accreditation is currently not available for graduate degree programs in applied 
computer science. 
 
8.  Does the University request any exceptions to any Board policy for this program? 
Explain any requests for exceptions to Board Policy. 
 

None. 
 
9.  Program Delivery 
 

A.  Does the University request authorization to deliver this entire program at any off-
campus locations? If yes, list location(s) and intended start date(s). 
 
No 
 
B.  Does the University request authorization to deliver this entire program by distance 
technology? If yes, identify delivery method(s) and intended start date(s). 
 
Yes.  DSU requests authorization of offer the program via distance, starting Fall 2012. 
 
The DSU Office of Extended Programs will support the College of Business and Information 
Systems in delivery of the online program, courses, and student services.  This office 
currently handles these tasks successfully for other online degree programs. 

 
C.  Include off-campus tuition and site or delivery costs in the next section and in 
Appendix D. If off-campus or distance delivery authorization is not requested, enter 
“None.” 

 
The costs of delivery and the expected self-support tuition revenue are addressed in Question 
10 below and are included in the budget. 

 
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 program. Address off-campus or distance delivery separately.  
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DSU requests authorization to deliver the proposed degree program online (section 9-B above). 
The program budget is provided in Appendix B.   
 
The university does not request any new State resources, additional student fees or charges or 
additional facilities to develop, implement or maintain the proposed program.  It is expected that 
the existing program and lab fees associated with computer science, information systems and 
information assurance state-support courses will be extended to this degree program. The 
program will also be supported with external resources and self-support tuition revenue 
generated by distance students.  Additional faculty positions, if needed, would be supported with 
self-support tuition revenue.  The addition of this graduate degree program will enhance (rather 
than negatively impact) delivery of the undergraduate degree programs in related disciplines.   
 
Initially, DSU will need to develop the core courses to support the M.S. in Applied Computer 
Science.  The University already has graduate courses in many computer science-related fields to 
support the cyber security specialization and the open electives available in the degree program.  
M.S. in Applied Computer Science students can be enrolled to those existing courses without 
new sections being added.  As the program matures and grows, new courses can be developed to 
meet program needs. This will allow the program to expand into new application areas in 
response to changes in technology without the need to make major curriculum modifications.  
 
DSU had two open, tenure-track faculty positions in computer science and two new faculty 
members have just been hired for Fall 2012. 
 
11. Board Policy 2:1: “Proposals for new graduate programs shall be evaluated by 
independent consultants retained by the Board.”  Provide the names, telephone numbers, 
and URLs of professional organizations, accrediting bodies, and journals (editors) who 
may be able to assist the Board staff with the identification of consultants.   

 
Kennesaw State University (curriculum model) -- http://www.kennesaw.edu/  
Northwest Missouri State University -- http://www.nwmissouri.edu/  
Indiana University- Purdue University Fort Wayne -- http://new.ipfw.edu/  
Frostburg State University -- http://www.frostburg.edu/  
North Dakota State University -- http://www.ndsu.nodak.edu/  
 
Another good source would be institutions designated as Center for Academic Excellence in 
Information Assurance since information assurance is an emphasis of the program. 
 
12. Additional Information. 

 
Admission requirements 
 
B.S. in Computer Science (or closely related field) with cumulative GPA ≥ 3.0  

• Transcript should show completion of courses in key areas: 
o Programming ( C, C++) and programming language foundations 
o Data structures and algorithms 
o Math foundations (discrete math) 

http://www.kennesaw.edu/
http://www.nwmissouri.edu/
http://new.ipfw.edu/
http://www.frostburg.edu/
http://www.ndsu.nodak.edu/


20 
 

• Students may be required to take undergraduate or foundation classes in order to make up 
for deficiencies 

 
The degree program’s admissions committee will review applications and make admission 
recommendations.  The program will be designed to allow for rolling-admission so that a student 
could join during any term.  The flexible nature of the curriculum will accommodate this structure 
and this will also be beneficial for students.  
 
Recruitment plan 
 
Planned recruitment activities include: 

DSU website 
Career websites 
Program brochures 
Newspaper advertising 
Contact with regional technology companies, especially those with DSU alumni 
Designation as an approved graduate program with the National Security Agency 

 
Program management 
 
Policy and procedure oversight (including admissions eligibility, probation, and suspensions, 
certification for graduation) will be administered by the DSU Graduate Office.  A graduate 
program committee, led by the college dean and/or the coordinator of the information assurance 
graduate program, will be responsible for recommending curriculum changes, course scheduling 
and admission decisions. Students will be assigned a faculty advisor.  The Graduate Office defers 
program-specific recruitment questions to the program faculty.  
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Appendix A 

Student Outcomes 
 
 Program Courses that Address the Outcomes 
 
Individual Student Outcome 
 

Program Core Approved 
Electives 

Comprehensive 
Exam 

Articulate a solid understanding of the 
fundamental principles in computer science, 
including in the area of specialization and 
supporting areas. 

* * * 

Apply computer science principles to 
problems from other domains * *  

Conduct research and/or design projects 
that demonstrate ability to model, analyze 
and design computer science processes and 
systems.   

* *  

Demonstrate an ability to communicate, 
both orally and in writing, technical 
information in an effective manner. 

*  * 
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 Dakota State University, M.S. in Applied Computer Science 
1. Assumptions 

 
1st 2nd 3rd 4th 

 
Headcount & hours from proposal 

 
FY13 FY14 FY15 FY16 

 
Fall headcount* 

 
23 39 44 44 

 
Program FY cr hrs, State-Support 

 
216 381 381 381 

 
Program FY cr hrs, Self-Support 

 
87 147 177 177 

 
   *includes five students in the foundation course. 

    
 

Faculty, Regular FTE See p. 2 0.96 1.55 1.55 1.55 

 
Faculty Salary & Benefits, average See p. 2 $102,244  $102,244  $102,244  $102,244  

       
 

Faculty, Adjunct - courses See p. 2 0 0 0 0 

 
Faculty, Adjunct - per course See p. 2 $0  $0  $0  $0  

 
Other FTE (see next page) See p. 2 0.00 0.00 0.00 0.00 

 
Other Salary & Benefits, average See p. 2 $0  $0  $0  $0  

       2. Budget 
     

 
Salary & Benefits 

     
 

Faculty, Regular 
 

$98,256  $158,683  $158,683  $158,683  

 
Faculty, Adjunct 

 
$0  $0  $0  $0  

 
Other 

 
$0  $0  $0  $0  

 
S&B Subtotal 

 
$98,256  $158,683  $158,683  $158,683  

 
Operating Expenses 

     
 

Travel 
 

$0  $0  $0  $0  

 
Contractual Services 

 
$0  $0  $0  $0  

 
Supplies & materials 

 
$0  $0  $0  $0  

 
Capital equipment 

 
$0  $0  $0  $0  

 
OE Subtotal 

 
$0  $0  $0  $0  

 
Total 

 
$98,256  $158,683  $158,683  $158,683  

       3. Program Resources 
     

 

Self-support Tuition/Cr Hr (if 
applicable) Graduate $383.00  $383.00  $383.00  $383.00  

 
Self-support tuition revenue [hrs x rate] $33,321  $56,301  $67,791  $67,791  

 
Self-support HEFF/credit hour Graduate $37.65  $37.65  $37.65  $37.65  

 
Revenue to HEFF 

 
$3,276  $5,535  $6,664  $6,664  

 
Net Self-Support tuition revenue 

 
$30,045  $50,766  $61,127  $61,127  

 

State support Tuition/Cr Hr (if 
applicable) Graduate $304.50  $304.50  $304.50  $304.50  

 
State-support tuition revenue [hrs x rate] $65,772  $116,015  $116,015  $116,015  

 
State-support HEFF/credit hour Graduate $37.65  $37.65  $37.65  $37.65  

 
Revenue to HEFF 

 
$8,132  $14,345  $14,345  $14,345  

 
Net State-Support tuition revenue 

 
$57,640  $101,670  $101,670  $101,670  
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Discipline fee -$21.20 Program Fee 

 
$4,579  $8,077  $8,077  $8,077  

 
CS/INFS Lab Fees ($54.80 per course) $3,946  $6,960  $6,960  $6,960  

 
Total Resources 

 
$96,210  $167,473  $177,834  $177,834  

Resources Over (Under) Budget 
 

($2,046) $8,790  $19,151  $19,151  
            

 Provide a summary of the program costs and resources in the new program proposal. 
 

       
   

Faculty Other 
  

 
Estimated salary (average) - explain below $84,075 $0 

  

 
University's variable benefits rate 

(see 
below) 0.14075 0.14075 

  
 

Variable benefits 
 

$11,834  $0  
  

 
Health insurance/FTE (FY13) 

 
$6,335  $0  

  
 

Average S&B 
 

$102,244 $0 
  

       
 

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

 
The FY13 average salary for faculty teaching in this degree program is $84,075 plus benefits.  
Faculty FTE takes into consideration the faculty workload for graduate courses.  

 
 
       
 

Explain adjunct faculty costs used in table:  
    

 
We do not anticipate needing adjuncts to deliver the program. 

 
 

      

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

 
No additional staff is needed. 

 
 

      

 
Summarize the operating expenses shown in the table: 

   
 

No additional operating expenses are anticipated.  Travel to conferences, etc. are already part of the 
institutional budget. 

 
       
 

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

 
Three new courses (CSC 601, CSC 705 and CSC 710) will be offered during the first year along with 
existing courses from the other masters programs.  The other new classes will be offered in the 
second year.  The majority of the students are expected to complete 18 credit hours per year and 
complete the program in two years.  Courses in the program qualify for INFS/CSC program fees of 
$21.20 per credit hour on state support courses.  DSU also has a CS/INFS lab fee in which these 
students will be assessed a fee of $54.80 per course.  This budget is based on estimates of 18 fully-
admitted students plus 5 conditionally admitted students (need foundation course) plus attrition of 2 
student a year (18 + 5 - 2 = 21 students enrolled annually.) 

 
 

 
 

      

     
Variable Benefits 
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Rates 

 
Tuition Rates Rate HEFF 

 

Use in the table 
above. 

 
Change formula on p. 1 as needed. FY13 FY13 

  
FY12 

  
    

 
BHSU 14.505% 

  
    

 
DSU 14.075% 

 
GR State-Support In-state $304.50  $37.65  

 
NSU 14.645% 

 
GR Internet & Distance Education $383.00  $37.65  

 
SDSM&T 13.915% 

 
    

  
SDSU 14.125% 

     
USD 13.955% 
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