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RECOMMENDED ACTION OF THE EXECUTIVE DIRECTOR 

 

1. Approve Dakota State University’s proposal for a Master of Science in Analytics and 

South Dakota State University’s proposal for a Master of Science in Data Science as described in 

Attachment I. 

 

2. Authorize Dakota State University to offer the Master of Science in Analytics online 

and South Dakota State University to offer the Master of Science in Data Science online. 

SOUTH DAKOTA BOARD OF REGENTS 

 

 Full Board 

 

AGENDA ITEM: 26 – 2 (a) 

 

DATE: April 2-3, 2014 

 

****************************************************************************** 

 

SUBJECT: New Program: DSU Master of Science in Analytics and SDSU Master of 

Science in Data Science 

 

Dakota State University (DSU) and South Dakota State University (SDSU) have 

submitted a shared proposal for a Master of Science in Analytics at DSU and a Master of Science 

in Data Science at SDSU. These related programs were developed collaboratively to allow 

students at both institutions to take advantage of DSU’s strengths in information systems, 

computer science, and information technology, and SDSU’s strengths in statistics and 

computational science. The two programs share the same core set of courses. 

 

The Board approved the Intent to Plan at the December 2013 meeting. 

 

University Mission(s) and Priorities 

 

The proposed program is within the statutory mission of Dakota State University as 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. 
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Board Policy 1:10:5 Dakota State University Mission Statement includes authorization 

for a number of graduate programs:  

 

 Masters degree programs are approved in education and information technology. 

 

A Doctor of Science degree in Information Systems is approved. 

 

The proposed program is within the statutory mission of South Dakota State University as 

provided in SDCL 13-58-1:  

 

Designated as South Dakota's land-grant university, South Dakota State University, 

formerly the state college of agriculture and mechanical arts, located at Brookings, in 

Brookings county, shall be under the control of the Board of Regents and shall provide 

undergraduate and graduate programs of instruction in the liberal arts and sciences and 

professional education in agriculture, education, engineering, home economics, nursing 

and pharmacy, and other courses or programs as the Board of Regents may determine. 

 

Board Policy 1:10:2 South Dakota State University Mission Statement includes 

authorization for a number of graduate programs, including:  

 

Masters degrees in arts and sciences, agricultural and biological sciences, human 

sciences, education and counseling, engineering and technology, and nursing. 

 

Doctor of Philosophy Degrees in Agriculture and Engineering, and the Physical, 

Biological, and Social Sciences. 

 

Professional programs – the Doctor of Pharmacy (Pharm D), Nursing (DNP). 

 

System Strategic Goals 

 

The proposed programs support the system strategic goals (Policy 1:21): 

 

•Promote growth of research initiatives.  

•Expand graduate education.  

•Academic programs to meet workforce needs.  

•Offering programs online.  

 

Workforce Need, Student Demand, and Projected Graduates 

 

DSU and SDSU note that data science and data analytics are rapidly growing sectors of 

the national economy with forecasts for continued growth; a variety of employers within South 

Dakota are currently seeking graduates with expertise in these fields, including but not limited to 

Daktronics, Sanford Research, Avera, Raven Industries, and various employers in the financial 

sector (Attachment I, Section #2A). Student recruitment will occur from within related 



New Program: DSU Master of Science in Analytics and SDSU Master of Science in Data Science 

April 2-3, 2014 

Page 3 of 3 
 

 

undergraduate programs at DSU and SDSU but also from other South Dakota universities and 

universities in other states (Attachment I, Section #2A). The programs expect to admit 20 

students and graduate 18 students each year (Attachment I, section #6). 

 

Development and External Review 

 

The programs were developed with an emphasis on sharing DSU’s expertise in 

information systems and analytics related fields and SDSU’s expertise in statistics, mathematics, 

and computational sciences. The curriculum for DSU’s proposed MS in Analytics is comparable 

to programs offered at Northwestern University and DePaul University (Attachment I, Section 

#2C). SDSU’s proposed MS in Data Science curriculum is comparable to similar programs at 

North Carolina State and Louisiana State University (Attachment I, Section #2C). The Board’s 

external review consultants (Board Policy 2:1 External Review of Proposed Graduate 

Programs) were Dr. Daniel Power, a Professor of Management and Information Systems at the 

University of Northern Iowa, and Dr. David Olson, the James and H.K. Stuart Chancellors 

Distinguished Chair and Coordinator of Operations and Supply Chain Management at the 

University of Nebraska-Lincoln. The consultants interviewed faculty and administrators during 

visits to DSU and SDSU on March 11-12; the consultants viewed the proposed programs 

favorably and their reports are provided as Attachment II. 

 

Board Policy 

 

Neither DSU nor SDSU requests any exceptions to Board Policy. 

 

Off-Campus and Distance Delivery 
 

DSU seeks authorization for delivery of program content on campus and online 

beginning in Fall 2014; SDSU seeks authorization for delivery of program content on campus 

and core courses online in the 2014/15 academic year, with the full program online beginning in 

Summer 2015. 

 

Budget and Resources 

 

Neither DSU nor SDSU is requesting new State resources or student fees to implement 

the programs. The universities expect that expenses related to the program will be covered by 

existing fees, external resources, and self-support tuition revenue (Attachment I, Section #10). 
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To the Board and the Executive Director: I certify that I have read this intent to plan, that I 

believe it to be accurate, and that it has been evaluated and approved as provided by university 

policy. 

 

 

  

January 6, 2014 

President, DSU  Date 

 

 

 

 

  

 

President, SDSU  Date 

 

This proposal pertains to the development of two master’s degrees that are jointly developed and 

offered by Dakota State University (DSU) and South Dakota State University (SDSU). DSU will 

offer the Master of Science in Analytics and will capitalize on DSU’s strengths in information 

systems, computer science, and information technology. SDSU will offer the Master of Science 

in Data Science and will capitalize on SDSU’s strength in statistics and computational science. 

As the two fields are intrinsically related, these programs will meet the growing regional and 

national needs for a skilled workforce by leveraging the established expertise of the respective 

institutions. 

 

1.  What are the purposes of the proposed programs? 
 

Dakota State University and South Dakota State University request permission to develop a joint 

proposal for a Master of Science degree program in Analytics (MSA) and a Master of Science in 

Data Science (MSDS).  
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The primary purposes of the proposed programs include: 

 

 to more effectively recruit and retain high-quality South Dakota students interested in 

pursuing graduate education and careers in Analytics and Data Science; 

 to better support South Dakota’s economic growth in information technology by preparing 

graduates to work in the key industries of finance and healthcare, along with other  private 

and public sector organizations requiring support of analytics-related techniques and 

technologies;  

 to equip students with the skill set necessary to transform them into Analytics and Data 

Science professionals, needed to solve crucial data-driven business problems, and assist 

with analytics-driven decision making; 

 to enhance the pool of students available to assist faculty with Dakota State University’s 

research initiatives, including the Advanced Informatics Research Lab, and the Center for 

the Advancement of Health Information Technology, and with South Dakota State 

University’s statistical, mathematical and computational regional outreach initiatives to the 

financial, manufacturing, health care, and other sectors; 

 to provide an expanded selection of elective and support courses for students in DSU’s 

Master of Science degree in Information Systems and to enhance the applicant pool for the 

Doctor of Science degree in Information Systems; and 

 to provide advanced academic and research opportunities for matriculating outstanding 

undergraduate students. 

 

2.  Rationale 
 

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

Use of information technology (IT) and statistical analysis continues to grow in business 

and industry and, along with that growth, comes a need for individuals with advanced 

training in both fields.   Programs proposed here prepare graduates for careers as analytics 

professionals, data scientists, data architects, data governance specialists, predictive 

modelers, business intelligence/analytics developers, data visualization specialists, 

business analysts, market analysts, financial analysts, supply chain analysts, data analysts, 

computational scientists, or machine learning software engineers in technical, industrial, 

business, healthcare and financial companies of all sizes, as well as in the public sector. 

 

South Dakota Demand: 

  

Master’s level Analytics and Data 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 Analytics graduates at both the B.S. and M.S. 

levels includes: 3M, Avera McKennan Hospital, BrightPlanet, Cabela’s, CAPITAL 

Services, Citibank, Cortrust Bank, Daktronics, EROS Data Center, Fishback Financial 

Corporation, Great Western Bank, Innovative Systems, Meta Payment Systems, Midland 

National Life, POET, PREMIER Bankcard, Raven Industries, Reliamax, Sanford 

Research, Sencore, and Wells Fargo.  Employment opportunities also exist in state 
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government with the South Dakota Bureau of Information & Telecommunications, the 

South Dakota Department of Transportation, the Board of Regents Information Systems 

and others.  

 

To illustrate the demand for these programs, DSU solicited input on employee demand 

from a variety of regional companies. According to Steve Pederson, CEO of BrightPlanet, 

“the future of the Information Age is Big Data. Currently we face a shortage of IT 

specialists with sufficient background in analytics. The education potential of the proposed 

program is critical to the growth and development of BrightPlanet as well as the growth 

of the IT industry in the state.” Our proposed programs will contribute to the workforce 

development in South Dakota’s major industries such as healthcare.  Dave Kapaska, 

Regional President at Avera McKennan Hospital, said, “Avera Health has been expanding 

its electronic health record system throughout its inpatient and outpatient facilities. 

However, taking the next step to conduct analysis of our data to improve healthcare 

outcomes is limited by the lack of sufficient IT specialists trained in analytics. The 

education and training opportunities that will be provided by the proposed program are 

critical to building health IT workface capacity. Currently we do not have a strong pool of 

IT specialists with background in analytics and especially with analytics in the healthcare 

environment.”  At SDSU, demand for graduates of the MS in Statistics and PhD in 

Computational Science and Statistics, both closely related to the proposed program, has 

been strong for several years and continues to grow, as is evidenced by the placement of 

these graduates in a large number of South Dakota private sector firms, and by the fact that 

these firms have donated or pledged more than $1,000,000 dollars in support of these 

programs since 2007 

 

National demand:  

Reports by leading research and technology firms predict that Data Analytics, especially 

Big Data Analytics is poised to usher in the next generation of innovations in productivity 

and competition and transform national economies. A recent study (Capgemini Inc., 2012)1 

finds that 9 out of 10 business leaders “believe data is now the fourth factor of production, 

as fundamental to business as land, labor and capital.” The explosion in digital data 

combined with new tools for analyzing the data has sparked massive interest in the field of 

data analytics. Consulting firm Deloitte (Lee and Stewart, 2012)2 expects over 90 percent 

of the Fortune 500 companies to initiate Big Data projects by the end of this year. By 2015, 

4.4 million IT jobs globally will be created to support big data, generating 1.9 million IT 

jobs in the United States (Gartner, 2012)3. According to Peter Sondergaard, senior vice 

president at Gartner and global head of Research “There is not enough talent in the 

industry. Our public and private education systems are failing us. … Data experts will be 

a scarce, valuable commodity…IT leaders will need immediate focus on how their 

organization develops and attracts the skills required. These jobs will be needed to grow 

your business. These jobs are the future of the new information economy”. Organizations 

1 Capgemini Inc. (2012). The Deciding Factor: Big Data & Decision making. Retrieved from http://www.capgemini.com/resources/the-deciding-

factor-big-data-decision-making. 
2 Lee, P. and Stewart, D. (2012). Technology, Media and Telecommunications Predictions. Deloitte Touche Tomahatsu Limited. Retrieved from 

http://www.deloitte.com/assets/Dcom-Guam/Local%20Assets/Documents/TMT%20Predictions%202013.pdf. 
3 Gartner (2012). Big Data Creates Big Job: 4.4 Million IT Jobs Globally to Support Big Data By 2015. Retrieved, from 
http://www.gartner.com/newsroom/id/2207915. 
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of all sizes are turning to people who are capable of translating this trove of data into 

predictive insights that lead to business value. In recent years, the title “data scientist” has 

been coined to refer to professionals with both IT and statistical training to make 

discoveries in the world of big data. Data Scientists have been named the sexiest job of the 

21st century (Davenport and Patil, 2012)4. Moreover, according to the January 2012 

Monthly Labor Review published by the US BLS, “Computer and mathematical 

occupations are projected to add 778,300 new jobs between 2010 and 2020, after having 

added 229,600 new jobs from 2006 to 2010. This represents 22.0 percent growth from 2010 

to 2020, making the computer and mathematical occupational group the sixth-fastest-

growing major occupational group.”5 

 

Demand for data scientists will continue into the foreseeable future. In a survey conducted 

by EMC2 (2011), 83% of surveyed business leaders felt that new technology would 

increase the demand for data scientists and 64% believe that it will outpace the supply of 

available talent. Although data science is generating new opportunities, our capacity to 

train new data scientists is not keeping up, and nearly two thirds of respondents foresee a 

looming shortfall in the number of data scientists over the next five years.  

 

New research by the McKinsey Global Institute (2011)6 forecasts a 50 to 60 percent gap 

between the supply and demand of people with deep analytical talent. Figure 1 provides a 

summary of demand for deep analytical positions in a big data world. Projections indicate 

approximately 140,000 to 190,000 unfilled positions of data analytics experts in the U.S. 

by 2018 and a shortage of 1.5 million managers and analysts who have the ability to 

understand and make decisions using big data. Overall, and according to Cain Miller (2012) 

7 of the New York Times, “universities can hardly turn out data scientists fast enough”. 

 

Hoping to draw more students toward a career in data analytics, companies such as SAS 

have been working with several U.S. universities (e.g., North Carolina State University) to 

develop courses that provide the analytics skills required for today's business environment. 

DSU solicited input regarding our program from global leaders in data science and 

analytics such as IBM, SAS, and EMC2.  IBM will collaborate with us and allow no-charge 

access to software and courseware and participation in the IBM Academic Skills Cloud 

pilot program. EMC2 will provide access to curriculum resources through EMC2 Academic 

Alliance. SAS also provides access to SAS infrastructure through SAS Academic initiative. 

Both EMC2 and SAS will consider providing internships experiences for students. All of 

these companies are interested in hiring master’s-level graduates, as well as 

undergraduates.  

 

4 Davenport, T. and DJ Patil (2012). Data Scientist: The Sexiest Job of the 21st Century. Harvard Business Review. Retrieved from 
http://hbr.org/2012/10/data-scientist-the-sexiest-job-of-the-21st-century/ 
5 http://www.bls.gov/opub/mlr/2012/01/art5full.pdf  
6 Manyika, J., Chui, M., Brown, B., Bughin, J., Dobbs, R., Roxburgh, C., and Byers, A. (2011). Big data: The next frontier for innovation, 
competition, and productivity. McKinsey Global Institute. Retrieved from 

http://www.mckinsey.com/insights/mgi/research/technology_and_innovation/big_data_the_next_frontier_for_innovation. 
7 Cain Miller, C. (2013). Data Science: The Numbers of Our Lives. New York Times April 11, 2013. Retrieved from 
http://www.nytimes.com/2013/04/14/education/edlife/universities-offer-courses-in-a-hot-new-field-data-science.html?_r=0 

ATTACHMENT I     7

http://www.bls.gov/opub/mlr/2012/01/art5full.pdf


 
Figure 1. Demand for analytics and data science professionals in the U.S. 

 

B.  What is the rationale for the curriculum? 
 

DSU and SDSU are proposing a MS in Analytics, and a MS in Data Science, respectively. 

Both programs share a common core that provides a core body of knowledge in analytics, 

data science, and supporting technologies. Each program has a distinct set of concentrations 

and/or electives that will allow the students to specialize and tailor their program of study to 

meet their career goals as analytics and data science professionals. DSU program 

specializations emphasize solid information systems and technology foundations, and 

domain specific applications. SDSU emphasizes computational methods and statistics.  

 

The programs to be developed by DSU and SDSU will take advantage of faculty expertise 

at both universities. Graduate programs at DSU include a certificate program in business 

analytics, Master of Science degrees in Information Systems, Applied Computer Science, 

Information Assurance, and Health Informatics, and a doctoral program in Information 

Systems, while graduate programs at SDSU include Master of Science in Statistics, Master 

of Science in Mathematics and Ph.D. in Computational Science and Statistics.  DSU’s faculty 

in information systems has expertise and experience in teaching system development, 

databases and data warehousing, data mining and predictive modeling, statistical analysis, 

decision support, and other technologies that form core skill areas of analytics training, while 

their professors in health informatics and information assurance provide expertise in highly 

applicable areas including health data analytics, forensic statistics and fraud detection.  

SDSU’s faculty in statistics, mathematics, and the computational sciences have deep 

expertise across the full spectrum of analytics and applied statistics and mathematics 

practices pertinent to this program, and years of experience preparing BS, MS, and Ph.D. 

graduates for analytics position in South Dakota businesses and industry. Jointly, the DSU 

and SDSU faculty who will participate in this program have the expertise to address areas 

that are not the strengths of the other existing programs within the SDBOR system, and the 

ability to offer a program that will fully prepare students to meet the analytics needs of South 
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Dakota and the region. This differentiation will attract students who are particularly 

interested in focus areas that will be identified by DSU and SDSU. 

 

The curriculum is based on a traditional, graduate-level core curriculum in analytics, data 

science and supporting areas such as information systems, plus elective courses that provide 

the student with depth of knowledge in an applied area such as health informatics. 

Specifically, the proposed programs contains a required core of 18 credits that is common 

between both programs and an additional minimum of 12 credits of course work that is 

specific to each program. Initially, DSU will provide the program with three 

specializations/tracks: information systems, a management, and a healthcare track. The 

complete list of courses can be found in section 2.D. Summary of the Degree. 

 

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

Formal national standards do not exist for master’s-level degree programs in analytics or in 

data 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 analytics and in data science were reviewed. 

 

The table below demonstrates the proposed program’s similarity to other, highly regarded 

graduate programs in analytics and data 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 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.  SDSU will offer the program as a 30 credit professional 

Master’s Degree, equivalent to DSU’s Option B program. 
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Table 1a: Comparison of DSU’s proposed curricula to other institutions 

DSU’s proposed MS in Analytics curriculum will be compared to Northwestern University’s MS in Analytics curriculum, and DePaul 

University’s MS in Predictive Analytics curriculum.  Northwestern University’s MS in Analytics is a 33 credit professional master’s 

degree.  Full details may be found at http://www.analytics.northwestern.edu/.  DePaul University’s MS in Predictive Analytics degree 

requires students to finish 52 quarter credit hours.  Full details may be found at  http://www.cdm.depaul.edu/academics/Pages/MS-In-

Predictive-Analytics.aspx. These two programs are similar to DSU’s MS in Analytics program in two aspects. First, DSU’s program 

includes electives that are divided into three tracks/specializations. DSU MS in Analytics students need to select a specialization and 

take two courses that belong to the selected specialization. Similarly, DePaul University’s MS in Predictive Analytics program 

includes four specializations, and Northwestern University’s MS in Analytics program also offers analytics courses related to different 

domains such as health care and marketing. Second, similar to DSU’s MS in Analytics program, both Northwestern University and 

DePaul University’s programs include courses that provide substantial coverage of advanced data analytics applications such as social 

network analysis, text analytics and information retrieval/web mining.  

 

For reference, the courses in DSU’s proposed MS in Analytics are: 

 
Knowledge course: 

1. INFS 605 Foundations of Programming 2. INFS 608 Applied Statistics 3. INFS 760 Enterprise Modeling and Data 

Management 

Common core courses and MS in Analytics additional required courses: 

4. INFS 762 Data Warehousing and Data Mining 5. INFS 774 Big Data Analytics 6. INFS 772 Programming for Data Analytics 

7. STAT 701 Modern Applied Statistics I 8. STAT 702 Modern Applied Statistics II 9. STAT 612 Statistical Programming  

10. INFS 768: Predictive Analytics For Decisions 

Making 

11. INFS 770: Advanced Data Mining 

Applications 

 

MS in Analytics electives:   

12. INFS 720 Systems Analysis and Design 13. INFS 724 Project and Change 

Management 

14. INFS 764 Information Retrieval 

15. INFS 766 Advanced Databases 16. HIMS 701 Introduction To Healthcare 

Information 

17. HIMS 742 Healthcare Information 

Infrastructure 

18. HIMS 744 Healthcare Information Analysis 19. HIMS 746 Data Management in Health 

Informatics 

20. BADM 712 Advanced Business Finance 

21. BADM 729 Business Analysis for Managerial 

Decisions 

22. ECON 730 Economics For Decision 

Making 

23. BADM 775 Strategic Marketing 

 

This 1 – 18 course numbering scheme for courses in the DSU MS in Analytics program is used in the table immediately below. 
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Analytical Consulting Data Visualization Leadership for  

Project Leadership Analytical Organizations 

 

MS Analytics Comparison I - DSU  MS Analytics Comparison II - DSU  
MS in Analytics, Northwestern University MS in Analytics MS in Predictive Analytics – DePaul 

University 

MS in Analytics  

Prerequisite/Knowledge  Prerequisite/Knowledge  

N/A  IT 403 Statistics and Data Analysis 2 

  

CSC 412 Tools and Techniques for 

Computational Analysis 

 
6,9 

  CSC 401 Introduction to Programming 1 

Required Course and Topic  Required Course and Topic  

MSiA 400 Analytics for Competitive Advantage 

 10 
CSC 455 Database Processing for Large-Scale 

Analytics  

EECS 317 Data Management and Information 

Processing 

3 - Relational Databases 3 

MSiA 490 Introduction to Java Programming  - Schema Normalization 3 

- - Object-oriented programming 

 

6 - SQL 3 

- Java 

We will cover Python 

in 6 - ETL 4 

- Data Structure and Algorithm 6 - No-SQL Databases 5 

- MSiA 401 Statistical Methods for Data Mining  CSC 423 Data Analysis and Regression  

- - Multiple regression 8, 10 - Multiple Regression 8,  10 

- - Logistic regression 8,10 - Anova 7 

- - Discriminant analysis 8 - Statistical Software 6, 7, 8  

MSiA 410 Analytical Consulting Project 

Leadership  CSC 424 Advanced Data Analysis  

- - Project Management 13 - Data Visualization 7, 9 

- - Business & interpersonal communications Partially in 12 - Clustering 8, 10 

Data Mining  - Classification  8, 10 

- Clustering 8, 10 - PCA and Factor Analysis 8 

- Association rules 10 IS 567 Knowledge Discovery 

Technologies 
 

- Factor analysis and PCA 8 - Data Cleaning 4, 9 

- Survival Analysis 8 - Dimensionality Reduction 10 

- Dimension reduction 10 - Pattern Discovery 10 
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Optimization and Heuristics Not Addressed - Evaluation and Knowledge extraction 10 

Data Visualization 7, 9 CSC 495 Social Network Analysis  

Analytics for Big Data 5 - Network Structure and Dynamics  11 

Introduction for Data Warehousing  

Workflow Management 

 - Social Network Visualization 11 

- ETL 4 

ECT 584 Web Data Mining for Business 

Intelligence  

- OLAP 4 - Web Mining 11 

- Business Intelligence 4 - User Behavior Modeling 11 

- Workflow 12 - Recommender Systems 11 

MSiA 412 Leadership for Analytical 

Organization and Functions 

 CSC757 Intelligent Information Retrieval 11, 14 

- Organizational Challenges with Analytics Partially in 10   

- IT and business users 12   

- Change Management 13   

Specialization/Electives  Specialization/Electives  

Social Network Analysis 11 Health Care Concentration  

Supply Chain Management Not Addressed MGT 559 Health Sector Management Partially in17 

Probability Models for Marketing Partially in 23 

MGT 798 Topic: Managerial & Marketing 

Etymology Not  Addressed 

Text Analytics 11 MKT 798 Topic: Service Design & Patient 

Experience 

Not  Addressed 

Computer Simulation and Risk Operation Not Addressed MKT 798 Topic: Health Care Data Analysis 18,19 

Health Care Analytics 17,18,19 Computational Method Concentration  

Predictive Models for Credit Risk Management Partially in 10 CSC 478 Programming Data Mining 

Applications 

6,9 

  CSC 555 Mining Big Data 5 

  CSC 529 Advanced Data Mining 8, 10, 11 

  Hospitality Specialization  

  HSP 561 Revenue Management Not Addressed 

  HSP 562 Hospitality Distribution Channels Not Addressed 

  

HSP 798 Special Topics (Hospitality Analytics 

and Revenue Optimization topic) Not Addressed 

  Marketing Concentration  

  MKT 555 Decisions in Marketing 

Management 

Partially in 10, 23 

  MKT 530 Customer Relationship Management Not Addressed 

  MKT 534 Analytical Tools for Marketers Partially in 10 
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DSU’s curriculum addresses most of the Northwestern University’s topics. 

Both programs offer electives related to analytics techniques used in 

different domains such as health care and management.  

DSU’s covers a larger variety of advanced and cutting-edge analytics 

techniques. DSU topics that are not addressed at Northwestern University 

include Simultaneous inference, Conditional Inference, GLM, Density 

estimation, Categorical data, Longitudinal data, Tree algorithms, Model 

validation, Non parametric models, Data Warehousing, Big data 

technologies (Hadoop, MapReduce, HDFS, NoSQL, MongoDB, HBase, 

Cassandra, Apache Hive), and substantial coverage of programming tools 

(SAS, R, Python). Practicum and/or project requirements are addressed 

throughout DSU’s MS in Analytics program. 

Similar to DSU’s MS in Analytics program, DePaul University’s MS in 

Predictive Analytics program also provides specialization courses, 

though the two programs has different specializations and hence 

different specialization courses.  

Through the collaboration with SDSU, DSU’s program covers advanced 

statistical analytical methods including Simultaneous inference, 

Conditional Inference, GLM, Density estimation, Categorical data, 

Longitudinal data, Non parametric models, which are not address at 

DePaul University. DSU’s MS in Analytics program also has substantial 

coverage of programming tools (R, Python). Practicum and/or project 

requirements are addressed throughout DSU’s MS in Analytics program. 
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Table 1b: Comparison of SDSU’s proposed curricula to other institutions 

SDSU’s proposed MS in Data Science curriculum will be compared to that of North Carolina State’s MS in Analytics curriculum, and 

Louisiana State University’s M.S. in Analytics.  The former is 30 credits professional degree offered on a one-year cohort model with 

all content organized into six courses, AA 500 – AA 505.  Full details may be found at http://analytics.ncsu.edu/?page_id=123.  The 

latter is Louisiana State University’s M.S. in Analytics.  Full details may be found at http://businessanalytics.lsu.edu/Analytics-

Curriculum.aspx , though somewhat fewer specifics are provided about this program’s course content than is available in the case of 

the NC State program. 

 

For reference, the courses in SDSU’s proposed MS in Data Science are: 
1. STAT 612 Statistical Programming  

2. STAT 551 Predictive Analytics I 

3. STAT 545 Nonparametric Statistics 

4. STAT 560 Time Series Analysis 

5. MATH 575 Operations Research I 

6. STAT 701 Modern Applied Statistics I 

7. STAT 702 Modern Applied Statistics II  

8. INFS 762 Data Warehousing and Data Mining 

9. INFS 774 Big Data Analytics 

10. INFS 772 Programming for Data Analytics 

This 1 – 10 course numbering scheme for courses in the SDSU MS in Data Science program is used in the table immediately below. 

 

MS Data Science Comparison I - SDSU  MS Data Science Comparison II - SDSU  
NC State MS in Analytics MS in Data Science LSU MS in Analytics MS in Data Science  

Prerequisites Prerequisites The LSU website states,  “Your chances of 

gaining admission are better if you have any 

of the following: […].A degree in a field that 

emphasizes mathematics, statistics, or data 

base management.[…]” 

Prerequisites 

Calculus I & II Calculus I & II Calculus I & II 

Calculus-based Probability (one semester) Calc-based Prob & Stat Calc-based Prob & Stat 

Calculus-based Statistics (three semesters) Matrix/Linear Algebra Matrix/Linear Algebra 

    

NC State Course and Topic Addressed in Course # LSU Course and Topic Addressed in Course # 

AA 500 – Analytics Tools and Techniques  Several EXST 4087 - SAS Programming  1 

Orientation and Introduction 1, 8 EXST 7087 - Statistics for Analysis  Several 

Data Querying and Reporting 1, 8 Logistic regression  6 

Data Access and Management 1, 8 Non-linear models  2, 7 

Data Cleaning 1, 8 Survival Analysis  7 

Statistical Programming 1, 10 Analytics for fraud  Not addressed 

Data Mining Overview 8 ISDS 7103 - Optimization Methods  5 

Geospatial Data Analytics Not addressed Linear programming  5 

Relational Databases and Data Warehouses 8 Probability  Admission 

Prerequisite Statistical Analysis of Databases Several Simulation  5 

Linear Algebra Overview Admission Prerequisite EXST 7142 - Data Mining  Several 

Data Visualization 1, 6 ISDS 7220 - Analytics Methods  Several 
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Presentation Skills Several Forecasting  4 

Teamwork Skills Several Inventory Management  Not addressed 

Problem Solving Skills All GIS Applications  Not addressed 

AA 501 : Analytics Foundations Several MKT 7716 - Multivariate Statistics  7 

Exploratory Data Analysis Several Linear models  7 

Linear Regression 6 Factor models  7 

Multiple Linear Regression 6 Cluster analysis  7 

Regression Diagnostics 6 ISDS 7990 - Practicum  Several 

Logistic Regression 6 ISDS 7024 - Statistics  Several 

ANOVA 6 ISDS 7510 - Database Management & BI  8 

Analysis of Tables 10 Database management with SQL  8 

Statistics Assessments Several ISDS 7511 - Database Management & BI  8 

Written and Computer Application Several Database Management and BI  8 

AA 502 : Analytics Methods and Applications I Several ISDS 7990 - Applied Analytics  Several 

Time Series and Forecasting 4 Web analytics  9 

Linear Algebra Admission Prerequisite Marketing analytics  9 

Data Mining 8 Healthcare analytics   Not addressed 

Survival Analysis 7 ISDS 7070 - Applied Analytics  9 

Logistic Regression Models 6 Text mining  9 

Linear Programming/Simulation 5 Consumer choice models  Not addressed 

Nonlinear Programming/Optimization 5 ANOVA and DOE models  6 

Advanced Modeling Several ACCT 7233 - Applied Analytics  Not addressed 

Databases and Programming 8, 10 Internal auditing  Not addressed 

Marketing Science: Customer Analytics 2     

AA 504 Analytics Practicum I Several     

Data Privacy and Security Several     

Legal Issues Not addressed     

Data Visualization 1, 6     

Geospatial Data Not addressed     

Project Management 5     

Teamwork and Conflict Resolution Not addressed     

Leadership/Followership Not addressed     

Consulting Skills Several     

Problem-Solving Several     

Communication Skills Several     
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Technical Writing Several     

AA 503: Analytics Methods and Applications II Several     

Advanced Modeling Several     

Big Data 2, others     

Text Mining 9     

Advanced Modeling Several     

Risk and Financial Analytics 5     

Marketing Science: Web Analytics 9     

Marketing Science: Customer Analytics 5     

Advanced Exploratory and Outlier Analysis Several     

Special Topics Hard to say…     

AA 505 Analytics Practicum II Several     

Data Security Several     

Project Management 5     

Data Visualization 1, 6     

Teamwork Skills Several     

Visual Communication of Data 1, 6     

Presentation Skills Several     

Technical Writing Several     

NC State topics not addressed at SDSU include Geospatial Data, legal 

issues, and some management topics. 

 

 

SDSU topics that are not addressed at NC State include Simultaneous 

inference, Conditional Inference, GLM, Density estimation, Categorical 

data, Longitudinal data, Principal component analysis, Cluster analysis, 

Recursive partitioning, Tree algorithms, Segmentation, Credit scoring, 

Model validation, Non parametric models, Simplex methods, Game 

theory, Markov chains, Queuing theory, Simulation, Data Warehousing, 

Big data technologies (Hadoop, MapReduce, HDFS, NoSQL, MongoDB, 

HBase, Cassandra, Apache Hive), and substantial coverage of 

programming tools (SAS, R, Python).  

 

Practicum and/or project requirements are addressed throughout SDSU’s 

MS in Data Science program. 

LSU topics not addressed at SDSU include fraud analytics, healthcare 

analytics, GIS applications, inventory management, consumer choice 

models, and accounting. 

 

SDSU topics that are not addressed at LSU include Simultaneous 

inference, Conditional Inference, GLM, Density estimation, Categorical 

data, Longitudinal data, Recursive partitioning, Tree algorithms, 

Segmentation, Credit scoring, Model validation, Non parametric models, 

Game theory, Markov chains, Queuing theory, Simulation, Big data 

technologies (Hadoop, MapReduce, HDFS, NoSQL, MongoDB, HBase, 

Cassandra, Apache Hive), and substantial coverage of programming 

tools (R, Python).  

 

 

Practicum and/or project requirements are addressed throughout SDSU’s 

MS in Data Science program. 
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D.  Summary of the Degree  
 

M.S. in Analytics  Credit Hours Percent 
Six required core courses as specified in the table below 18 60 

The following two courses will be the required curriculum beyond 

the core courses in the MS in Analytics 

  

- INFS 768 Predictive Analytics for Decisions Making (existing) 3 10 

- INFS 770 Advanced Data Mining Applications (existing) 3 10 

Two elective courses selected from the elective courses specified 

in the “Elective Courses” table 

6  20 

 

M.S. in Data Science Credit Hours Percent 
Six required core courses as specified in the table below 18 60 

The following four courses will be the default curriculum beyond 

the core courses in the MS in Data Science program.  More 

advanced courses may be substituted by some students under 

circumstances described in the “Elective Courses” table on the next 

page. 

  

- STAT 551 Predictive Analytics I (existing) 3 10 

- STAT 545 Nonparametric Statistics (existing) 3 10 

- STAT 560 Time Series Analysis (existing) 3 10 

- MATH 575 Operations Research I (existing) 3 10 

 

Common knowledge courses 
 

DSU 

Prefix & Num 

 

Course Title 

Credit Hours Existing or  

New 

INFS 605 Foundations of Programming 3 Existing 

INFS 608 Applied Statistics 3 Existing 

INFS 760 Enterprise Modeling and Data 

Management 

3 Existing 

 

Required common core courses 
 

DSU 

Prefix & Num 

 

Course Title 

Credit Hours Existing or  

New 

INFS 762 Data Warehousing and Data Mining 3 Existing 

INFS 774 Big Data Analytics 3 New 

INFS 772 Programming for Data Analytics 3 New 

SDSU  

Prefix & Number 

   

STAT 612 Statistical Programming  3 Existing* 

STAT 701 Modern Applied Statistics I 3 New 

STAT 702 Modern Applied Statistics II 3 New 

 Subtotal, required courses 18  

*Requires Minor Course Modification to STAT 512 SAS Programming II. 
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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. DSU MS in Analytics elective 
courses are divided into three tracks. DSU MS in Analytics students can specialize in one of 
the tracks and select two elective courses from the track.  
 

DSU Prefix & Number 

 

Course Title 

Credit 

Hours 

Existing or 

New 
1. Information Systems Track (select two):  

INFS 720  Systems Analysis and Design 3 Existing 

INFS 724  Project and Change Management 3 Existing 

INFS 764  Information Retrieval 3 Existing 

INFS 766  Advanced Databases 3 Existing 

2. Healthcare Analytics Track (select two): 

HIMS 701 Introduction to Healthcare Information 3 Existing 

HIMS 742 Healthcare Information Infrastructure 3 Existing 

HIMS 744 Healthcare Information Analysis 3 Existing 

HIMS 746 Data Management in Health Informatics 3 Existing 

3. General Track (select two): 

BADM 712  Advanced Business Finance 3 Existing 

BADM 729  Business Analysis for Managerial Decisions 3 Existing 

ECON 730  Economics for Decision Making 3 Existing 

BADM 775  Strategic Marketing 3 Existing 

CSC 710 Design and Analysis of Algorithms 3 Existing 

General graduate electives Information systems, Computer Science, 

Healthcare informatics, and Business 

Administration (with consent of advisor) 

3-6 Existing 

SDSU Prefix & Number*    

MATH 541 Applied Probability Theory 3 Existing 

MATH 775 Operations Research II 3 Existing 

STAT 715 Multivariate Statistics 3 Existing 

STAT 721 Statistical Computing & Simulation 3 Existing 

STAT 742 Spatial Statistics 3 Existing 

STAT 751  Predictive Analytics II 3 Existing 

STAT 784 Statistical Inference I 3 Existing 

STAT 785 Statistical Inference II 3 Existing 

STAT 786 Regression Analysis I 3 Existing 

STAT 787 Regression Analysis II 3 Existing 

STAT 792 Asymptotic Statistics 3 Existing 

 

*These SDSU courses are available to students with appropriate mathematical and statistical 

prerequisite knowledge.  In the case of graduates of the SDSU Mathematics program, some students 

will have taken versions of the required courses prior to admission to the program, so will be able to 

substitute the courses listed above as appropriate. 
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 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. Upon graduation, graduates of either program will: 

 be able to gather requirements from business or other contexts and goals to clearly 

articulate a data analytics problem 

 be able to prepare and transform big data sets into actionable information in an easy-to-

understand format to support business decision making through the use of advanced data 

processing tools. 

 be able to interpret the results of the analysis in such a way as to generate actionable 

intelligence, and; 

 be able to communicate the results of the analysis to stakeholders in the optimal 

combination of written, graphical/visual, and verbal means. 

 

Upon graduation, the students from the MS in Analytics will: 

 be able to select the appropriate analytics techniques and apply advanced analytical tools 

to solve data analytics problems 

 be able to have a good understanding of using information technology and computing 

languages to implement analytics solutions 

 be able to assess alternative approaches and infrastructures for implementing big data 

analytics. 

 be able to manage data analytics projects to ensure delivery of a successful data analytics 

initiative throughout its life cycle. 

 

Upon graduation, the students from the MS in Data Science will: 

 be able to select the optimal combination of mathematical and statistical techniques 

necessary to solve this problem; 

 be able to select those software tools and computing environments that are optimal for 

implementing these mathematical and statistical techniques. 

 

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.8 What will be the 
consequences for students who do not demonstrate mastery? 

8 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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Mastery will be demonstrated through assessment of the student learning outcomes included in 

Appendix A. Specifically, Upon completion of the courses, students will have demonstrated 

mastery through the following assessment measures:  

 In individual classes, mastery will be demonstrated using written tests, oral presentations, 

written papers, and programming projects.  This assessment method is implicitly external, 

being based as it is on standards of faculty members trained at other universities. 

 All students will take Comprehensive Exams over the core courses. 

 

DSU and SDSU 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, supplemented by frequent in-class, hands-on analysis of real data sets. 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 consultants9 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 universities did not engage any consultants to assist with the development of the curriculum.   

Numerous discussions among faculty and administrators from DSU and SDSU took place over the 

past year and those discussions clearly shaped the proposed degree programs.  Both institutions 

also examined the curriculum for the master’s degree programs in Analytics and Data Science 

listed in Question 2-C and 2-D above.   

 

9 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 Analytics and M.S. in Data Science Fiscal Years* 

 1st 2nd 3rd 4th 

 FY14 FY15 FY16 FY17 

Students transferring from existing programs  7 0 0 0 

Students continuing from earlier years  0 0 0 

Students new to the university* 7 16 20 20 

Students withdrawing from program 2 2 2 2 

= Total students in the program 12 14 18 18 

Program credit hours (major courses)** 360 420 540 540 

Graduates in FY 12 14 18 18 
 

* 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.  

 

Students will be recruited from amongst the best graduates of DSU, SDSU, and other South Dakota 

universities, and across the nation.  The goal is to recruit South Dakota’s best analytical minds and 

prepare them for careers within the state in sectors that will drive economic growth.   

 

A small number of graduate students from other DSU graduate programs, especially the MSIS, 

may be interested in transferring to the M.S. in Analytics, because of its more focused emphasis. 

However, it is expected that a number of DSU’s undergraduate students in information systems, 

business administration, and computer science may be interested in continuing with a graduate 

program in Analytics and those students (or undergraduate students from other institutions) will 

provide the bulk of the enrollments.   

 

For the MS in Data Science, it is anticipated that SDSU students may redirect from Department’s 

MS in Statistics program in the first year.  After the first year most students are expected to be new 

to the university.   

 

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 Analytics or Data 

Science. 

 

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? 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 to offer the MS in Analytics via distance, starting Fall 2014.  

SDSU will deliver only its core courses via distance in the 2014/15 academic year, but requests 

authorization to offer the MS in Data Science via distance stating summer 2015. 

 

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.  

 

DSU requests authorization to deliver the proposed degree program online (section 9-B above). 

SDSU requests authorization to deliver the proposed degree program online (section 9-B above) 

starting in summer 2015. The program budget is provided in Appendix B.  The budget reflects the 

cost of adding four new courses (two from each university) and the tuition revenue for all courses 

in the program. 

 

DSU 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 and information systems 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 delivery of the undergraduate degree programs in related 

disciplines.  As such, all course, faculty, and facility costs associated with this program will already 

be in place for other reasons when the program is initiated. 

 

 

SDSU is not requesting new state funds to support this program. All SDSU courses to be included 

in the program are either already being offered in support of the MS Statistics or CSS PhD 
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program, will be minor modifications of such courses, or will be new courses that must be 

developed to support the graduate statistical course needs of other departments on the SDSU 

campus.  As such, all course, faculty, and facility costs associated with this program will already 

be in place for other reasons when the program is initiated. 

 

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.   
 

For SDSU MS in Data Science 

1. American Statistical Association 

http://www.amstat.org/ 

Email: asainfo@amstat.org 

Telephone: 703-684-1221 

Toll-free: 888-231-3473   

2. Institute of Mathematical Statistics 

http://www.imstat.org/ 

Email: ims@imstat.org 

Telephone:  216-295-2340 

Toll-free:  877-557-4674 

3. Statistical Analysis and Data Mining 

http://onlinelibrary.wiley.com/journal/10.1002/(ISSN)1932-1872  

Editor in chief David Madigan 

Email:  madigan@stat.columbia.edu  

Telephone:  212-854-8296 

 
 
12. Additional Information. 

 
Admission requirements 
 

Common admission requirements 

 Baccalaureate degree from an institution of higher education with full regional 

accreditation for that degree. 

 Minimum undergraduate grade point average of 2.70 on a 4.0 scale (or equivalent on an 

alternative grading system). 

 Applicants from countries where the first or native language is not English are required to 

have a current minimum score of 550 paper-based (79 Internet-bases, 213 computer-based) 

in the Test of English as a Foreign Language (TOEFL). The IELTS is accepted and students 

must score at least a 6.5.  

 Transcript should show completion of courses in key areas equivalent to: 

 Database design/programming including familiarity with SQL (INFS 760 or 

STAT 410/510) 

 Understanding of the principles of programming (INFS 605 or equivalent) 

 Understanding of statistical principles (INFS 608 or (STAT 281 and STAT 

441/541)) 

 

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

deficiencies. 
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MS in Data Science admission requirements 

 Undergraduate preparatory courses required of entering students include two semesters of 

calculus, one course in matrix or linear algebra, one introductory course in calculus-based 

probability and statistics..  SDSU courses that would satisfy these requirements would be: 

o MATH 123 Calculus I 

o MATH 125 Calculus II 

o MATH 215 Matrix Algebra OR MATH 315 Linear Algebra 

o STAT 381 Introduction to Probability and Statistics 

 Students with other educational backgrounds may be admitted conditionally.  They will be 

required to complete the necessary coursework to eliminate deficiencies in their 

background during their first semester in the program. 

 The applicant must have an undergraduate grade point average of at least 3.0 on 4.0 scale. 

 

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 and SDSU’s websites 

 Career websites 

 Program brochures 

 Newspaper advertising 

 Contact with regional technology companies, especially those with DSU and SDSU 

alumni 

 

Program management 
 

Policy and procedure oversight (including admissions eligibility, probation, suspensions, and 

certification for graduation) will be administered by the respective Graduate School at each 

institution. Each program will be managed by a program coordinator/chair and will be supported 

by resources from the Graduate School and the respective department or college. 
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Appendix A 
 

Student Outcomes 
 

 Program Courses that Address the Outcomes 

 

Individual Student Outcomes   

 

Program Core 
Approved 

Electives 

Comprehensive 

Exam 

Student Outcomes of Both Programs   X 

be able to gather requirements from business or other 

contexts and goals to clearly articulate a data analytics 

problem; 

X  X 

be able to prepare and transform big data sets into 

actionable information in an easy-to-understand format to 

support business decision making through the use of 

advanced data processing tools; 

X  X 

be able to interpret the results of the analysis in such a way 

as to generate actionable intelligence; 
X  X 

be able to communicate the results of the analysis to 

stakeholders in the optimal combination of written, 

graphical/visual, and verbal means. 

X  X 

    

DSU MS in Analytics Student Outcomes     

be able to select the appropriate analytics techniques and 

apply advanced analytical tools to solve data analytics 

problems; 

 X  

be able to have a good understanding of using information 

technology and computing languages to implement 

analytics solutions; 

 X  

be able to assess alternative approaches and infrastructures 

for implementing big data analytics; 
 X  

be able to manage data analytics projects to ensure delivery 

of a successful data analytics initiative throughout its life 

cycle. 

 X  

SDSU MS in Data Science Student Outcomes    

    

be able to select the optimal combination of mathematical 

and statistical techniques necessary to solve this problem; 
 X  

be able to select those software tools and computing 

environments that are optimal for implementing these 

mathematical and statistical techniques. 

 X  

 

ATTACHMENT I     25



From: Daniel Power
To: Perry, Jay
Subject: Brief evaluation of new MS programs
Date: Wednesday, March 19, 2014 2:50:21 AM

Hi Jay--

My visit to SDSU on Tuesday, March 11 was well organized and helpful in completing
my review and evaluation of the proposed MS in Analytics and MS in Data Science
offered jointly by SDSU and DSU. Based upon examining the proposal and
interviewing faculty and administrators at SDSU involved with the program, I am
convinced that the joint programs are well-designed and will serve needs of
businesses and organizations in the region.

As I mentioned during my visit, I am currently in Hong Kong and I will prepare a
final, written report for you by Monday, April 7, 2014.  As per our conversations, I
am providing this initial report by email. The following paragraphs briefly address the
questions raised in the Charge letter of February 26, 2014.

1. Program Curriculum: 

The proposed curriculum aligns well with current standards and expectations for this
emerging discipline of analytics and data science. The SDSU and DSU faculty has
reviewed similar programs and has appropriately considered curriculum issues.
 
2. Faculty:

Based on reviewing the academic backgrounds of faculty and interviewing SDSU
faculty, I think
the current faculty can offer a strong program.  DSU is searching for two faculty
members who will provide additional expertise. Finding and keeping faculty in a
discipline like analytics and data science is challenging, but administrators are aware
of the issues. I plan to examine in the full report the teaching, research, and service
expectations of faculty, but the administration recognizes the importance of
supporting new and existing faculty to build this applied area.
 
3. Facilities, etc.:

In my opinion, current and planned facilities, equipment, and services are sufficient
to support a high quality program. The new building under construction at SDSU will
provide excellent facilities.
 
4. Other Issues: 

I have not identified any issues that concern me about the proposed MS programs.
 
5. Summary Recommendation: 

The programs have a number of strengths including, 1) a capable faculty, 2) good
connections with industry, and 3) strong leadership. I have not identified any
significant weaknesses. Based upon the materials and interviews, I see many
benefits of the joint, cooperative program proposed for delivering these two
innovative MS degree programs.  The programs build on strengths of the two
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universities.

I recommend approval of the programs.  

I will return to Cedar Falls March 25 and I can answer additional questions in my
formal report or clarify statements in this email.

Daniel J. Power
Professor of Management and Information Systems
Department of Management
University of Northern Iowa
Cedar Falls, IA  50613
(319) 273-2987
daniel.power@uni.edu
Homepage: http://dssresources.com/vita/djphomepage.html
CBB 255 0125

 please consider the environment before printing this e-mail
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University of Nebraska 
Department of Management 

Lincoln, NE 68588-0491 
(402) 472-4521 

FAX (402) 472-5855 
E-mail: dolson3@unl.edu 

Web: cba.unl.edu/people/dolson 
David L. Olson         March 19, 2014 
James & H.K. Stuart Chancellor’s Distinguished Chair       
 
Jay Perry 
Board of Regents 
306 East Capitol Avenue, Suite 200 
Pierre, SD  57501-2545 
 
In compliance with your charge letter, I visited with BOR personnel (yourself and Dr. Sam 
Gingerich), faculty of Dakota State University, and a representative of South Dakota State 
University’s statistics department (Dr. Tom Brandenburger) in Madison Wednesday March 12th, 
2014.  The purpose was to discuss the proposal for the joint Master of Science in Analytics 
(DSU) and Master of Science in Data Science (SDSU) degrees.   
 
Your charge letter asked for evaluation of five numbered points, which I will address in that 
order: 
 

1. Program Curriculum:  Does the proposed curriculum meet or exceed current national 
standards and expectations for the discipline? Will the proposed program provide 
students with sound preparation for their careers and serve them well as they seek 
employment? What changes, if any, do you recommend? 

 
My overall comment on the proposed curricula is that both are sound and based on relative 
strengths of the two institutions.  My attitude is that there are any number of ways to organize a 
curriculum.  The two programs individually (and the aggregate joint curriculum) cover the basic 
content of the benchmark programs considered (Northwestern University, DePaul University in 
the case of DSU; North Carolina State and Louisiana State in the case of SDSU).  The joint core 
courses each provide a good exposure to fundamental concepts in data management (DSU) and 
in statistical tools (SDSU).  Common knowledge courses are available in programming and basic 
modeling.  The MS in Analytics curriculum (DSU) has ample appropriate electives available.  
The MS in Data Science curriculum (SDSU) is more directed, but includes useful content and 
some flexibility for advanced students to substitute, drawing upon a wide variety of statistical 
offerings.   
 
I conclude that the proposed curriculum is compatible with and meets or exceeds benchmark 
programs from nationally recognized institutions.  The proposed programs each provide students 
with sound preparation that should make them valued employees in data analytics and/or data 
science.  I have no major changes to recommend with respect to curriculum. 
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2. Faculty: Are the current and planned faculty sufficient to offer a strong program? What 
additional expertise is needed to implement the program at a high level of quality?  Will 
the teaching, research, and service expectations and related resources be competitive 
when recruiting new faculty to staff the proposed program? 
 

I met with a number of DSU faculty associated with the program, and am convinced that they are 
fully capable of providing quality education in data analytics.  I have reviewed the resumes of 
the SDSU faculty involved, and am confident that they also are fully qualified to provide quality 
education in the data science program.   
 
The proposal emphasizes that there will be no additional resources required to deliver this joint 
program. There is a question in my view with respect to each institution with respect to faculty 
burden.   
 
The DSU faculty is heavily involved with a large doctoral program, which frankly includes a far 
greater student-to-faculty ratio than is normal.  This program seems to be quite successful in 
providing doctoral graduates for business and industry.  However, possibly they should consider 
reducing the number of doctoral students targeting the academic market.  The DSU faculty 
involved are all competent and dedicated and merit congratulations on their accomplishments, 
but this program adds a minor amount of work to a very stretched faculty.  If they reduced Ph.D. 
admissions on the academic side of their doctoral program, that should more than compensate for 
the additional burden that might arise from the proposed program. 
 
At SDSU, the statistics group seems to be very busy providing valuable statistical training to a 
variety of disciplines.  They do feel that the proposed joint program would not be unreasonable. 
 
My conclusions with respect to faculty is that the proposal calls for no additional hiring, because 
the program was commendably designed to add an additional source of students for what are 
mostly existing courses.  (There would be two new preparations at each campus for the core, but 
they are well within faculty expertise at each campus.)  While no additional hires are required, I 
need to note that DSU is already seeking an additional faculty line for their program.  Teaching, 
research, and service expectations are heavy for both DSU and SDSU faculty involved in the 
proposed program, but it is an exciting new program with some innovative features that would 
make faculty recruitment competitive. 
 

3. Facilities, Equipment, and Services: Does the university have the facilities and equipment 
needed to offer an excellent program? Are library resources, information technology, and 
other services sufficient to support a high quality program? 

 
DSU has an excellent reputation for their electronic pedagogical facilities, and have strong 
experience in delivering on-line coursework.  SDSU has gained experience in on-line delivery in 
the challenging area of mathematics.  Dr. Brandenburger indicated some knowledge gained from 
negative experiences which offer the opportunity to develop innovative breakthroughs in on-line 
delivery of technical material.  Specifically, he pointed to the difficulty of keeping students at the 
same relative pace, creating challenges for instructors to cope with students at a variety of levels 
of accomplishment.  This is an important point to recognize, which makes it necessary to limit 
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the number of students to the statistics courses in my view.  But the facilities for advanced 
pedagogy are available to aid in this effort, which offers SDSU the opportunity to be pioneers in 
effective delivery of on-line statistics work. 
 
Distance education is emerging as a popular form of academic delivery.  DSU has outstanding 
distance facilities, both in physical facilities as well as software.  SDSU has new classrooms due 
to be available after May 2015. 
 
I conclude that facilities and equipment are a strength of the proposal.  Libraries are evolving to 
on-line resources, and both institutions have such access.  As stated multiple times, DSU has 
widely recognized information technology facilities.  
 

4. Other Issues:  Are there other issues (e.g., student recruiting, program management, 
degree title, support staff, plans to meet accreditation requirements, etc.) that should be 
given attention? 

 
The proposal documents a strong demand for program graduates, especially in the Sioux Falls 
area.  The proposal’s estimate of student demand is conservative in my view, but initially about 
10-15 students per year is quite reasonable for planning purposes.  The on-line available of 
classes expands the market potential globally, which offers the opportunity for an expanded 
program capable of being funded with student tuition and fees. 
 
The program is marketed as enabling students to finish the 30 hour program in one year.  This is 
possible, but I was reassured that students are not required to finish that heavy load.  I would 
expect that most working students would require additional time.  That seems to not be an issue. 
 
Program management does not appear to be an issue.  DSU has operated parallel programs for at 
least a decade.  SDSU has an established statistics program with experience serving their entire 
campus.   
 
Support staff should not be a problem.  Existing staff should easily be able to do what is needed. 
 
There are no accreditation requirements involved. 
 

5. Summary Recommendation:  What do you see as the strengths and weaknesses of the 
proposed program?  What broader recommendations do you have for the Universities and 
the Board? 

 
The strengths I perceive in the proposed program is the excellent on-line facilities of DSU along 
with their experience in delivering on-line coursework, as well as the broad statistical expertise 
of SDSU.  The proposed program would add slightly to the faculty burden at both institutions, 
but should require no additional resources until demand sufficient to support expansion when it 
materializes.   
 
The primary weakness I perceive is that faculty may have too much assigned responsibilities at 
DSU.  I think this would be alleviated by reducing the Ph.D. admissions to focus on students 
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interested in business and industry.  This would improve that program, as well as making it 
possible to do a great job with the proposed master’s program.  An additional concern is the 
ability to coordinate across campuses.  Currently, effective cooperation is apparent, but in the 
long-run of course, personnel change.  Still, I think that the joint aspects of the proposal is a great 
idea.  Specifically, I think DSU faculty could help SDSU faculty cope with the challenging effort 
to deliver mathematical content on-line. 
 
My overall recommendation is that this proposal is a great opportunity to meet a clear emerging 
demand of industries in South Dakota for people with business analytic skills.  I have two 
specific suggestions for consideration: 

• Reduction of Ph.D. applicant admissions at DSU to enable current and planned faculty 
ability to effectively deliver graduate programs. 

• Capping enrollment of statistics sections offered by SDSU to enable instructors to 
effectively deliver that material on-line with reasonable burden on faculty. 

 
The idea of drawing on mutual strengths in a joint proposal might create coordination challenges, 
but I am confident that this can be done in an effective manner.  I highly recommend approval of 
this joint proposed program. 
 
 

 
 
 
David L. Olson 
James & H.K. Stuart Chancellor’s Distinguished Chair 
College of Business Administration 
University of Nebraska – Lincoln 
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