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SUBJECT 

Intent to Plan: SDSMT PhD in Data Science and Engineering 

 

CONTROLLING STATUTE, RULE, OR POLICY 

BOR Policy 2:23 – Program and Curriculum Approval  

 

BACKGROUND / DISCUSSION 

South Dakota School of Mines & Technology (SDSMT) requests authorization to develop 

a proposal to offer a PhD in Data Science and Engineering. The PhD in Data Science and 

Engineering will be an interdisciplinary degree that would span across many existing and 

emergent technical fields, including Machine Learning and Artificial Intelligence, Data 

Mining and Big Data, Data Analytics and Applied Statics, Data Engineering, and Data 

Visualization. The program would include participation from the departments of 

Mathematics, Computer Science and Engineering, and Industrial Engineering.  

 

SDSMT intends to offer the PhD in Data Science and Engineering on campus. 

 

IMPACT AND RECOMMENDATION 

SDSMT does not request new state resources. SDSMT projects up to 22 enrolled students 

and five graduates by the fifth year of the program. 

 

Board office staff recommends approval of the intent to plan with the following conditions: 

 

1. The university will research existing curricula, consult with experts concerning the 

curriculum, and provide assurance in the proposal that the program is consistent with 

current national standards and with the needs of employers.  

 

2. The proposal will define the specific knowledge, skills, and competencies to be 

acquired through the program, will outline how each will be obtained in the curriculum 

and will identify the specific measures to be used to determine whether individual 

students have attained the expected knowledge, skills, and competencies.  

 

https://www.sdbor.edu/policy/Documents/2-23.pdf
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3. The university will not request new state resources without Board permission, and the 

program proposal will identify the sources and amounts of all funds needed to operate 

the program and the impact of reallocations on existing programs.  

 
ATTACHMENTS 

Attachment I – Intent to Plan Form: SDSMT – PhD in Data Science and Engineering 
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SOUTH DAKOTA BOARD OF REGENTS 

ACADEMIC AFFAIRS FORMS 

Intent to Plan for a New Program 

  

 

Use this form to request authorization to plan a new baccalaureate major, associate degree program, or graduate 

program; formal approval or waiver of an Intent to Plan is required before a university may submit a related request 

for a new program. The Board of Regents, Executive Director, and/or their designees may request additional 

information. After the university President approves the Intent to Plan, submit a signed copy to the Executive Director 

through the system Chief Academic Officer. Only post the Intent to Plan to the university website for review by other 

universities after approval by the Executive Director and Chief Academic Officer. 

 

UNIVERSITY: SDSM&T 

DEGREE(S) AND TITLE OF PROGRAM: Ph.D.  Data Science and Engineering 

INTENDED DATE OF IMPLEMENTATION: Fall 2022  
 

☒Please check this box to confirm that: 

 The individual preparing this request has read AAC Guideline 2.4, which pertains to new intent to 

plan requests for new programs, and that this request meets the requirements outlined in the 

guidelines.  

 This request will not be posted to the university website for review of the Academic Affairs 

Committee until it is approved by the Executive Director and Chief Academic Officer. 

 

University Approval 

To the Board of Regents 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. 

 

  Click here to enter a 

date. 

President of the University  Date 

 
 

 

Note: In the responses below, references to external sources, including data sources, should be 

documented with a footnote (including web addresses where applicable). 

 

1. What is the general nature/purpose of the proposed program? Please include a brief (1-2 

sentence) description of the academic field in this program. 

The purpose of the proposed degree program is to provide Ph.D.-level graduate students with the 

education and research training needed to be successful in Data Science and Engineering.  This 

program will be an interdisciplinary degree that would span across the many existing and 

emergent technical fields involving Machine Learning and Artificial Intelligence, Data Mining 

and Big Data, Data Analytics and Applied Statistics, and Data Engineering and Data 

Visualization.  Because Data Science and Engineering is multidisciplinary in nature (originating 

in the operations research area, to computational statistics, and now computing and computer 

science), the program would include participation from the departments of Mathematics, 

Computer Science and Engineering, and Industrial Engineering on the South Dakota Mines 

campus.  Data Science is a rapidly growing interdisciplinary field that involves researchers from 

many STEM fields and applications can be found throughout science and engineering.   Our 
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graduates would be able to participate in five emerging areas of Data Science:  1.  Data Analytics 

2. Data Engineering, 3. Machine Learning & Artificial Intelligence, 4. Data Visualization, and 

5. Operations Research.  

 

The Ph.D. program in Data Science and Engineering would benefit the state of South Dakota in 

several ways: 

 The program would enable South Dakota Mines to compete for more/larger federal 

research grants spanning the broad fields of data science, data engineering, data 

visualization, and data analytics. 

 The program would enable an increase in research productivity from both junior and 

senior level faculty in three key departments on the South Dakota Mines campus (two of 

which only offer a M.S. degree, and one that only offers a B.S. degree). 

 The program would make South Dakota Mines more attractive to top-tier faculty within 

the three aforementioned departments, thus improving faculty recruitment and retention 

efforts. 

 The program would have the potential to lead to both faculty and students improving 

commercial/economic development through spin-off/start-up research. 

 The program would attract industry partners to collaborate on cutting-edge research, 

leading to increased job opportunities for students, increased job growth within South 

Dakota, and improvements in economic development across the state. 

 The program would increase collaboration between the three aforementioned 

departments on the South Dakota Mines campus, as well as providing a terminal degree 

option for the many existing B.S./M.S. offerings at other regental universities in the 

general areas of computational statistics, data science, computer science, electrical 

engineering, industrial engineering, and mathematics. 

 

This Ph.D. aligns well with the core mission of South Dakota Mines---to educate the next 

generation of leaders in Science and Engineering as well as supporting many research programs 

on campus.   Students in this program would be expected to take coursework in multiple 

disciplines, work on interdisciplinary research, and complete a dissertation on that research.   

 

 

2. What is the need for the proposed program (e.g., Regental system need, institutional need, 

workforce need, etc.)? What is the expected demand for graduates nationally and in South 

Dakota (provide data and examples; data sources may include but are not limited to the 

South Dakota Department of Labor, the US Bureau of Labor Statistics, Regental system 

dashboards, etc.)? Please cite any sources in a footnote. 

 

The growth of computing, networking, and high-fidelity sensing; the increase in data driven 

science and engineering; and the growth in data collection in business marketing, sales, 

agriculture, energy, medicine and the entire Department of Defense are all producing vast 

amounts of data at unprecedented rates.   In most of the aforementioned fields, there is more data 

available to be processed than can be done by the current labor pool.   Moreover, as data 

collection continues to grow in a multitude of application areas, new theories and algorithms 

need to be developed in an effort to: a) keep pace with current demand, b) help industries discover 

new insights from data and c) use these insights to provide data-driven solutions to current 

industry and governmental problems.  For example, in the midst of a global pandemic, many 

healthcare professionals rely more and more on Data Science and Data Engineering to 

understand, track/trace, and help mitigate Covid-19 [1]. 
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Current figures suggest that many more data scientists are needed to keep up with and adequately 

process the volume of information pouring in than are available.   According to the world 

economic forum “future of jobs report” [2], technological advances resulting from Big Data 

analytics, machine learning, artificial intelligence, and data engineering is transforming the 

workplace.  In fact, in the same report, “data analysis and science” made the top of the list of 

the emerging workforce in 2020 with Artificial Intelligence and Machine Learning coming in at 

number two [2].  According to Glassdoor in their 50 Best Jobs in America for 2020, Data 

Scientist comes up as #3 with a median salary of $107,801 with Data Engineer coming in at #6 

with a median salary of $102,472 [3].    Moreover, according to the U.S. Bureau of Labor 

Statistics 20 fastest growing occupations, Statisticians came in at #5 with a growth rate of 35% 

and Data Scientists and Mathematical Science Occupations ranks #11 with a growth rate of 31%.  

 

A search of indeed.com (10/28/2020) using the key words “Data Science” brought up 14,993 

listings on Data Science, Data Engineer and Statistics [4].  Companies/agencies involved in their 

search for talent in this areas includes NSA, GMAD, Blue Owl, USAA, Johns Hopkins, Twitter, 

UCSF, Amazon, Booz Allen Hamilton, Apple, CDW, Pinterest, Facebook, General Dynamics 

IT, IQVIA, Microsoft, SAIC, Capital One, Accenture, Lockheed Martin, AETNA, Guidehouse 

and many more.    Glassdoor has an equally impressive list of companies looking to hire Data 

Science and Engineers.   

 

In regard to South Dakota, arguably, two of the largest economic sectors are agriculture and 

energy.  In addition to job opportunities in the global market, companies in our own back yard 

have seen increases in Data Science and Data Engineering needs.  Indeed, Black Hills 

Corporation has a history of hiring data scientists from South Dakota Mines to help with business 

analytics, load forecasting, and data driven insights into the future of energy demand [5].  Raven 

Industries (focused on intelligent/autonomous agriculture) have continuously hired data science 

and data engineers from South Dakota Mines with expertise in Computer Vision and Machine 

Learning, both of which will be directly served by graduates of the proposed program [6].  

Moreover, Data Science and Engineering does not require the infrastructure (expensive 

analytical laboratories) that other disciplines require, e.g., mining, manufacturing, agriculture, 

and healthcare.  Similar to software engineering, Data Scientists and Data Engineers can work 

globally in their field while residing in the state of South Dakota and contributing directly to the 

South Dakota economy.  Similar to building capacity in Software Engineering, as indicated 

above, there is a huge market potential and opportunity for growth in South Dakota without the 

drawbacks of expensive investments.  Furthermore, existing investments that have been made in 

South Dakota (e.g., the Sanford Underground Research Facility (SURF), Earth Resources 

Observation and Science (EROS) center, SD Fusion Center, healthcare, secure banking, 

intelligent agriculture, underground science, intelligent manufacturing, etc.) all have growing 

demands for Data Scientists and Data Engineers.  In short, Data Science and Data Engineering 

spans the entire list of research priorities within South Dakota as outlined in the South Dakota 

2020 Vision (as illustrated in Table 1) [7]. 

 

Table 1:   South Dakota research goals as outlined by the South Dakota 2020 Vision. 

Value Added Agriculture and Agribusiness [8] 

As discussed above, Raven industries is one of the leading companies paving the way towards 

intelligent agriculture and agribusiness.  The Ph.D. in Data Science and Engineering would 

provide may different opportunities to aid in these efforts, a subset of specific examples 
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include: 1) solving complex problems in computer vision, 2) learning mathematical models 

for autonomous tractor swarms, 3) analyzing/forecasting crop production and demand through 

data fusion, 4) providing insights into business analytics for the end producers, etc. 

Energy and Environment [9] 

As discussed, Black Hills Corporation has a history of hiring data scientists with advanced 

degrees (Ph.D. preferred) for a variety of big data analytics problems.  The Ph.D. in Data 

Science and Engineering would certainly provide the requisite expertise to advance the energy 

sector within South Dakota through development of 1) statistical models for load-flow 

forecasting, 2) smart-grid integration and intelligent energy usage, 3) failure modeling of 

distribution systems, 4) outage detection and prediction, etc. 

Materials and Advanced Manufacturing [10] 

The future of materials and advanced manufacturing is deeply connected to data science and 

machine learning.  Indeed, the current estimates of data science in manufacturing was valued 

at over $900 million in 2019 with expected growth to $4.55 billion by 2025 [11].  It is said 

that the manufacturing industry is “currently going through a 4th industrial revolution where 

data from machines, environment, and products are being harvested to get closer to that simple 

goal of Just in Time”.  The Ph.D. in Data Science and Engineering proposed here would enable 

graduates to aid in this revolution through 1) predictive maintenance, 2) computer vision, 3) 

sales, development, logistics, and supply chain forecasting, 4) quality assurance, 5) smart 

manufacturing, etc. In our own backyard both RPM and Associates [12] (a global leader in 3D 

printing of metals) and B9 Creations [13] (novel development of 3D printers) are well suited 

to hire graduates of the proposed program.   

Human Health and Nutrition [14] 

Human health and nutrition have a history of producing vast amounts of data at an exponential 

rate.  Gaining insight from this data has received significant attention in recent years requiring 

advanced algorithms ranging from natural language processing to deep convolutional neural 

networks.  In fact, Sanford health is revolutionizing the healthcare industry through advanced 

data analytics and electronic medical records [15].  The Ph.D. in Data Science and Engineering 

proposed here would produce graduates that could pave the way toward many different 

advancements in human health and nutrition such as 1) data driven diets, 2) patient anomaly 

detection, 3) advanced analytics in pharmaceutical care, 4) computer vision and automated 

analysis, 4) food science and food manufacturing, etc. 

Information Technology/Cybersecurity/Information Assurance [16] 

By definition, Information Technology/Cybersecurity/Information Assurance is directly 

aligned with the Data Science and Engineering Ph.D. vision.  As stated above, there are a 

multitude of opportunities within this particular thrust for graduates of the proposed program 

(too many to list). 

Plant and Animal Bioscience [17] 

Plant, animal, and bioscience in general has seen significant increases in using data science 

for scientific advancement.  Indeed, the current NSF Track 1 Infrastructure Development 

research (collaboration between multiple South Dakota Universities) focused on biofilms, 

biofuels, and bioscience has a significant need for research in analysis and prediction of 

bioscience states.  Graduates of the proposed Ph.D. would be able to aid researchers in biology, 

biomedical engineering, and bioscience in general through 1) using machine learning to 

understand the genome to phenome processes (one of the NSF Big Ideas – “Understanding 

the Rules of Life” [17], consequently so is “Harnessing the Data Revolution”), 2) automated 

drug delivery, 3) genome sequencing, 4) generative biological structures for advance 

pharmaceutics, etc. 

Underground Science and Engineering [18] 
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Similar to the aforementioned research foci, underground science and engineering is currently 

producing more data than research teams can analyze.  As stated in [16], “over the centuries, 

chemistry, geoscience, physics, and their various sub-disciplines have generated and exploited 

among the largest and most complex data sets known to mankind”.  Similarly, as indicated 

state by the South Dakota Mines Physics Department head Dr. Schnee, “...all (or at least 

nearly all) of the experiments ongoing or to be sited at SURF will benefit from advanced 

analytical tools for data analysis”.  Graduates of the proposed program would enable 

researchers in underground science and engineering to solve previously unsolved problems, 

such as 1) data-driven modeling of complex behavior, 2) physics-enabled machine learning 

for analysis of complex events, 3) event detection and classification, 4) particle modeling and 

collision forecasts, etc. 

Visualization [19] 

As data science and data engineering continues to grow, being able to interpret, explain, and 

visualize said data is of continued importance, here data science and data visualization go hand 

in hand.  EROS for example requires data visualization for massive amounts of satellite 

imagery to aid in analysis and interpretation of global tracking, change, and forecasting of the 

earth’s resources.  As the antic goes, “a picture is worth a thousand words”, nothing is more 

true when dealing with large amounts of data and trying to understand trends, patterns, or 

anomalies in said data.  Students enrolled in the Data Science and Engineering Ph.D. proposed 

here would be trained in more than the development of new data science algorithms but also 

new visualization techniques to present the results of said algorithms to the scientific 

community as whole.  As such, they will at a minimum investigate problems related to 1) 

enhancing STEM education through data visualization, 2) data analytics and graphic design, 

3) generative art (data generated intelligent art/music/etc. – sometimes referred to as deep 

fakes [20]), business analytics and exploratory visualization, etc. 

 

It is important to note that many new jobs created for degrees such as this are new enough such 

that they are not listed on the South Dakota Department of Labor’s (SDoL) website or the U.S. 

Bureau of Labor Statistics (BLS). These types of positions include Machine Learning Engineers, 

Data Scientists, and Applied AI Specialists mentioned earlier from the Indeed resource. 

 

Footnotes 

[1] https://ncbiinsights.ncbi.nlm.nih.gov/2020/03/26/cord-19-a-new-machine-readable-covid-

19-literature-dataset/  

[2]http://reports.weforum.org/future-of-jobs-

2018/?doing_wp_cron=1596291222.6228919029235839843750 

[3] https://www.glassdoor.com/List/Best-Jobs-in-America-LST_KQ0,20.htm 

[4] https://www.indeed.com/jobs?q=Data+Science&l= 

[5] https://careers.blackhillsenergy.com/search/data-analyst/jobs/in/sd-south-dakota 

[6]https://jobs.ravenind.com/search/?createNewAlert=false&q=machine+learning&locationsea

rch= 

[7] https://sdepscor.org/wp-content/uploads/2015/07/2020-Vision.pdf 

[8]https://towardsdatascience.com/6-ways-the-agricultural-industry-is-benefiting-from-data-

scientists-b778d83f61db 

[9] https://activewizards.com/blog/top-10-data-science-use-cases-in-energy-and-utilities/ 

[10] https://medium.com/@ODSC/data-science-in-manufacturing-an-overview-e6d648bf9c08 

[11] “Big Data Analytics in Manufacturing Industry Market — Growth, Trends, and Forecast    

(2020–2025),” Mordor Intelligence, 2020. 

[12] https://www.rpmandassociates.com/laser-deposition-technology 
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[13] https://www.b9c.com 

[14] https://www.siliconrepublic.com/innovation/data-science-analytics-nutrition 

[15]https://channels.theinnovationenterprise.com/articles/how-sanford-health-is-

revolutionizing-healthcare-through-analytics 

[16] https://blog.insightdatascience.com/data-scientist-a-profession-for-quantitative-biologists-

b95a6428abd7 

[17] https://www.nsf.gov/news/special_reports/big_ideas/ 

[18]https://indico.cern.ch/event/449964/attachments/1253648/1849677/Bigdata_physicalscienc

es.pdf 

[19] https://towardsdatascience.com/10-viz-every-ds-should-know-4e4118f26fc3 

[20] https://aiartists.org/ai-generated-art-tools 

 

3. How would the proposed program benefit students? 

The proposed program would provide the post-baccalaureate education leading to a Ph.D. in 

Data Science and Engineering.     This degree aims at training the top level of data scientists that 

will have both domain and computational expertise.  With the proposed Ph.D. in place, the 

departments of Computer Science and Engineering, Industrial Engineering, and Mathematics 

will attract high quality faculty from top-tier universities.  With this increased number of 

research-active faculty, both undergraduate and graduate students will enjoy more class offerings 

aimed within data science and data engineering.  Moreover, with increased external funding, the 

three aforementioned departments will be able to provide an increased number of research 

assistantships to qualified graduate students to perform cutting-edge research in a multitude of 

thrust areas within data science and data engineering.  As outlined in Section (2), students 

working in this field will enjoy many different job opportunities both within the state of South 

Dakota and globally if they desire.  Finally, because the field of data science and engineering 

revolves around a central computing theme, many graduates of the program will be able to 

maintain residence within South Dakota while working globally on advanced data projects.   

 

4. How does the proposed program relate to the university’s mission as provided in South 

Dakota Statute and Board of Regents Policy, and to the current Board of Regents Strategic 

Plan 2014-2020? 
Links to the applicable State statute, Board Policy, and the Board of Regents Strategic Plan are listed 

below for each campus. 
BHSU:   SDCL § 13-59 BOR Policy 1:10:4 

DSU:  SDCL § 13-59 BOR Policy 1:10:5 

NSU:  SDCL § 13-59 BOR Policy 1:10:6 

SDSMT:  SDCL § 13-60 BOR Policy 1:10:3 

SDSU:  SDCL § 13-58 BOR Policy 1:10:2 

USD:  SDCL § 13-57 BOR Policy 1:10:1 

 Board of Regents Strategic Plan 2014-2020 

 
Under SDCL 13-60, the primary purpose of South Dakota Mines is to educate scientists and 

engineers to address global challenges, innovate to reach our creative potential, and engage in 

partnerships to transform society.  The emerging fields of Data Science and Data Engineering 

falls directly into this description.  Moreover, a Ph.D. in Data Science and Engineering is 

consistent with the university mission statements in BOR policy 1:10:3 (South Dakota School of 

Mines & Technology).  The university has Ph.D. programs in other disciplines. 

The proposed Ph.D. in Data Science and Engineering is also in alignment with the South Dakota 

Mines 2019 – 2023 Strategic Plan as outlined in Table 2. 
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      Table 2: South Dakota Mines strategic plan alignment. 

Academic & Co-Curricular Excellence Create and maintain distinctive majors, 

minors, certificates relevant to electrical and 

electronics fields that are responsive to 

changing industry and societal needs. 

Research & Innovation Obtain a Doctoral Research University 

Carnegie classification, Identify and pursue 

both government and non-governmental 

research funding opportunities in both 

fundamental and applied research, Increase 

knowledge and skills in proposal preparation 

and promote a culture of collaboration and 

support, Develop plans to integrate 

undergraduate research in the curriculum, 

Develop state-of-the-art facilities that 

bolster the research, instructional, and 

communication needs of the campus 

community.  

  

  

 

As outlined in Table 1, Section 2, the proposed Ph.D. in Data Science and Engineering is directly 

aligned with the South Dakota Science & Innovation strategy and the South Dakota 2020 Vision 

that provides a framework for driving research and economic development within the state.  

Increasing annual research expenditures will advance knowledge, enhance technology transfer 

to industry, aid in future commercialization efforts (potentially resulting in research start-ups and 

spin-offs), and catalyze economic development. 

The Ph.D. in Data Science and Engineering supports the following system strategic goals 

(Policy 1:21):  

 2.1. South Dakota’s population will be more highly educated;  
 2.2. South Dakotans will have increased access to continuing education opportunities 

needed to upgrade their credentials while remaining in the workforce;  
 2.4. The South Dakota economy will benefit from significant increases in university 

and associated research-derived commercialization activities;  
 3.1.1.1. Grow the number of undergraduate and graduate degrees awarded.  
 3.2.1.3. Continue to approve new graduate programs  
 3.2.2.3. Encourage student engagement in research and service.  
 3.3.1.1. Increase grant and contract expenditures.  
 3.3.1.2. Increase the number of invention disclosures.  
 3.3.1.3. Increase the number of signed license agreements.  
 3.3.1.4. Increase the number of licenses signed with start-up companies.  
 3.3.1.5. Increase the number of graduates from STEM programs.  
 3.3.2.1. Support the universities’ efforts to enhance research and development 

productivity through grants and contracts in key research sectors, recognizing the 

mission of each of the Regental universities.  
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 3.3.2.2. Expand educational opportunities in the areas of science, technology, 

engineering, and mathematics.  
 3.3.2.3. Contribute to the state’s workforce and economic development.  

The South Dakota Mines vision is to develop world-class leaders in science and engineering to 

benefit society.  As stated in Section 2 above, Data Science and Engineering is one of the fastest 

growing fields globally and plays a central role in a multitude of science and engineering 

application domains.  New innovative research in these emerging areas will enable our graduate 

students to reach their creative potential and engage in multidisciplinary partnerships to help 

transform society.   

 

This new degree program is consistent with the BOR mission statement as the intent is to train 

both scientists and engineers in Data Science and Engineering to address significant challenges 

in industry and research.  A Ph.D. in Data Science and Engineering will increase the State’s 

national and international reputation in data science research. This program will make South 

Dakota Mines Computer Science and Engineering, Mathematics, and Industrial Engineering 

faculty more competitive in the pursuit of external funding because they will be able to put 

together research proposals that include doctoral students as well as postdoctoral researchers 

from collaborative multi-disciplinary teams. The Ph.D. program would also make South 

Dakota Mines more attractive when recruiting faculty members within these three departments, 

because leading researchers typically seek positions in departments with a Ph.D. program.  

 

 

5. Do any related programs exist at other public universities in South Dakota? If a related 

program already exists, explain the key differences between the existing programs and the 

proposed program, as well as the perceived need for adding the proposed new program. 

Would approval of the proposed new program create opportunities to collaborate with 

other South Dakota public universities? A list of existing system programs are available 

through the university websites and the RIS Reporting: Academic Reports Database. If there are 

no related programs within the Regental system, enter “None.” 

 

There are no other Ph.D. programs in Data Science and Engineering within South Dakota, 

however, the closest related program would be the Ph.D. in Computational Science and Statistics 

with a Data Science specialization from South Dakota State University (SDSU).  While similar 

in nature, the proposed Ph.D. will be significantly different in execution.  Namely, the SDSU 

Ph.D. program is administered from within the department of Mathematics alone and has a much 

more mathematical/statistical focus than the proposed degree.  In particular, the SDSU degree 

has the following curriculum requirements: 

 

 CSS 890: Graduate Seminar (3 credits) 

 CSS 898D: Dissertation Credits (30 required) 

 Math 625: Advanced Calculus (3 credits) 

 Math 741: Measure and Probability (3 credits) 

 Stat 684: Statistical Inference I (3 credits) 

 Stat 685: Statistical Inference II (3 credits) 

 Stat 686: Regression Analysis I (3 credits) 

 Stat 687: Regression Analysis II (3 credits) 

 Stat 715: Multivariate Analysis I (3 credits) 
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 Stat 721: Statistical Computing and Simulation (3 credits) 

 Stat 752: Advanced Data Science (3 credits) 

 

As illustrated from the curriculum, the SDSU Ph.D. is primarily focused on advanced 

mathematics and statistics approaches to data science as opposed to modern computing 

approaches to data science and data engineering.  While some similarities will exists in the 

proposed curriculum (i.e., graduate seminar, dissertation, and some advanced mathematics 

courses), as outlined in Section 1, the proposed Ph.D. program will be an interdisciplinary degree 

that would span across the many existing and emergent technical fields involving Machine 

Learning and Artificial Intelligence, Data Mining and Big Data, Data Analytics and Applied 

Statistics, and Data Visualization.   

 

Furthermore, we envision the proposed Ph.D. program to serve as a mechanism for students in 

the many similar B.S. and M.S. programs across the state to obtain a terminal degree in this fast 

growing and high-demand field.  Namely, students with B.S. degrees in Electrical Engineering, 

Computer Science, Computer Engineering, Mathematics, and Industrial Engineering, as well as 

students obtaining the minor in Data Science from SDSU, B.S. in Data Science from SDSU, 

M.S. in Data Science from SDSU, M.S. in Business Analytics from University of South Dakota 

(USD), M.S. in Analytics from Dakota State University (DSU), and the recently proposed B.S. 

in Artificial Intelligence from DSU.  Regardless of the B.S. or M.S. degree obtained, or the 

institution the degree is obtained from, we certainly see ample opportunity for collaboration with 

other state universities in South Dakota.   

 

6. Do related programs exist at public colleges and universities in Minnesota, North Dakota, 

Montana, and/or Wyoming? If a related program exists, enter the name of the institution and 

the title of the program; if no related program exists, enter “None” for that state. Add additional 

lines if there are more than two such programs in a state listed. 
This question addresses opportunities available through Minnesota Reciprocity and WICHE programs such as the 

Western Undergraduate Exchange and Western Regional Graduate Program in adjacent states. List only programs 

at the same degree level as the proposed program. For example, if the proposed program is a baccalaureate major, 

then list only related baccalaureate majors in the other states and do not include associate or graduate programs. 

 

As indicated in Table 3, similar to South Dakota, there are several M.S. degrees offered in Data 

Science, however, there are no programs in surrounding states offering a Ph.D. in Data Science, 

Data Science and Engineering, Data Analytics or anything similar in nature.   

Table 3:  Similar programs from surrounding regions. 

 Institution Program Title 

Minnesota None  

   

   

North Dakota None  

   

   

Montana None  

   

   

Wyoming None  
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7. Are students enrolling in this program expected to be new to the university or redirected 

from other existing programs at the university?  

 

We anticipate students enrolling in the proposed Ph.D. program would be both new students to 

the university, students recruited from other programs within South Dakota Mines, and students 

recruited from other programs within the state of South Dakota (as outlined in Section 5).  As 

discussed in Section 2, the field of Data Science and Data Engineering spans many different 

fields of science and engineering and has made its way into the social sciences, business, and 

educational sciences to name but a few.  Because of its broad applicability, and the multi-

departmental/multi-disciplinary nature of the proposed program, we envision students from all 

walks of mathematics, statistics, computing, engineering, and science to enroll in the program. 

In addition, as outlined in Sections 5 & 6, because there is not a Ph.D. in Data Science and 

Engineering in the region, students who have completed one of the regional Data Science or 

Statistics programs would be able to complete a Ph.D. in the proposed program.  

 

8. What are the university’s expectations/estimates for enrollment in the program through 

the first five years? What are the university’s expectations/estimates for the annual 

number of graduates from the program after the first five years? Provide an explanation 

of the methodology the university used in developing these estimates. 

 

We anticipate both retaining current undergraduate and graduate students from within South 

Dakota Mines, recruiting new students that have obtained the aforementioned B.S. and/or M.S. 

degrees from other regental universities (as outlined in Section 7), and recruiting new students 

both nationally and internationally.  As outlined in Table 4, we anticipate having six students 

enrolled the first year of the program, three from internal recruitment and three from external 

recruitment.  Considering student matriculation through the Ph.D. degree requires between 4-

5 years, we expect growth of at least 3-4 new students per year each subsequent year of the 

program resulting in a anticipate steady state of 4-5 graduates per year from the program. 

 

Table 4:  Anticipated student enrollment/graduation for the proposed Ph.D. in Data 

Science and Engineering program. 

 Fiscal Years 

Estimated Student Numbers 1st 2nd 3rd 4th 5th 

Students from within South Dakota Mines 3 2 2 2 2 

Students recruited from outside South Dakota Mines (new to 

South Dakota Mines) 

3 2 2 2 2 

Total students in the program 6 10 14 18 22 

Credit hour production 108 180 252 324 360 

Graduates of the program 0 0 0 2 5 

 

 

9. Complete the following charts to indicate if the university intends to seek authorization to 

deliver the entire program on campus, at any off campus location (e.g., UC Sioux Falls, 

Capital University Center, Black Hills State University-Rapid City, etc.) or deliver the 

entire program through distance technology (e.g., as an on-line program)? 
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Note: The accreditation requirements of the Higher Learning Commission (HLC) require Board approval for a 

university to offer programs off-campus and through distance delivery.  

 

 Yes/No Intended Start Date 

On campus Yes Fall 2021

  

 

 Yes/No If Yes, list location(s) Intended Start Date 

Off campus No  Choose an item. Choose 

an item.  

 

 Yes/No If Yes, identify delivery 

methods 
Delivery methods are defined in 

AAC Guideline 5.5. 

Intended Start Date 

Distance Delivery 

(online/other distance 

delivery methods) 

No  Choose an item. Choose 

an item.  

Does another BOR 

institution already 

have authorization to 

offer the program 

online? 

No If yes, identify institutions:  

 

 

 

 

 

10. What are the university’s plans for obtaining the resources needed to implement the 

program? Indicate “yes” or “no” in the columns below. 

 

 Development/

Start-up 

Long-term 

Operation 

Reallocate existing resources Yes Yes 

Apply for external resources 
If checking this box, please provide examples of the external funding 

identified below. 

Yes Yes 

Ask Board to seek new State resources 
Note that requesting the Board to seek new State resources may 

require additional planning and is dependent upon the Board taking 

action to make the funding request part of their budget priorities. 

Universities intending to ask the Board for new State resources for a 

program should contact the Board office prior to submitting the intent 

to plan. 

No No 

Ask Board to approve a new or increased student fee No No 

 

Potential Funding Agency Divisions/Topical Areas 

National Science Foundation CISE, ENG, NRT, Big Ideas 

Department of Defense ONR, AFOSR, ARO, ARL, NRL 

NASA Space exploration and data analysis 

NIOSH Data analytics and safety 
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NIJ Data analytics and criminology 

NIH Data analytics in human health 

Department of Homeland Security Data analytics and criminology 

Department of Energy Data analytics and safety 

Department of Interior Data analytics and visualization 

 

 

11. Curriculum Example: Provide (as Appendix A) the curriculum of a similar program at 

another college or university. The Appendix should include required and elective courses in 

the program. Catalog pages or web materials are acceptable for inclusion. Identify the college 

or university and explain why the selected program is a model for the program under 

development. 

 

As outlined in Section 5, the closest program within the State of South Dakota is the Ph.D. in 

Computational Statistics with a Specialization in Data Science from SDSU.  For inclusion of a 

program/curriculum we envision to be similar in nature to the proposed program, Appendix A 

details the Ph.D. in Data Science (a National Science Foundation: National Research Traineeship 

sponsored program) from New York University’s (NYU) Center for Data Science.  We selected 

this program because the multidisciplinary nature of the degree is similar to what we envision 

the proposed degree to entail.  For example, similar to NYU’s program having specialization 

areas, we anticipate similar specialization within the proposed program.  Namely, Machine 

Learning and Perception, Science and Applications, Theory, and Data Engineering and Data 

Visualization.  We feel that with the broad participation and faculty expertise within the three 

named participating departments, as well as broad participation from other departments within 

South Dakota Mines focused on data science and data engineering, the NYU program serves as 

a model for us to strive for. 
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SOUTH DAKOTA SCHOOL OF MINES & TECHNOLOGY 

Affected Departments Form 
 

The purpose of this document is to ensure that curriculum changes in one department that alter courses required or 

commonly taken by other departments get timely notification and the ability to discuss the changes with the originating 

department if necessary.   

 

This document applies (1) to changes to existing courses and (2) to program-level curriculum changes.  New course 

requests do not typically have an effect on other departments, except through program-level curriculum change.  

 

1.  Changes to Existing Courses 

 

Course name:     Course number:     

 

☐ No students from other departments take this course 

 

 No further action is needed. 

 

☐ No other departments require this course, but students from other departments take this course 

 

  From which departments ____________________________________________________ 

 

 In general, such a change is relatively minor to the affected department, typically being related to inclusion of the 

course in a list of course from which some number of courses must be selected. 

  

Please attach documents showing notification and any response from the affected department.  If no response has been 

received within 5 working days during the spring or fall semester this may be treated as agreement with the change. 

 

☐ Other departments require this course 

 

  Which departments _________________________________________________________ 

  

 In general, such a change can be a major alteration to the affected department, and, as such, significant discussion 

may occur. 

  

 Please attach documents showing notification and any response from the affected department.  If no response has been 

received within 5 working days this may be treated as agreement with the change. 
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 NOTE: If more than three (3) departments require this course, notification and discussion through 

ALC/Department Head meetings should occur, so that noting when the change was discussed at such meetings is 

sufficient. 

 

 

2.  Program Level Curriculum Changes 

 

Program level changes can affect other departments, for instance with respect to staffing levels, removing a required 

course from your curriculum or adding/removing a course in a list of possible electives can affect how many course 

sections are needed 

 

Program name: Data Science and Engineering PhD  

 

x Course changes do not affect any other departments 

 

 No further action is needed. 

 

☐ Course changes affect other departments through changes in elective courses 

 

  Which departments ____________________________________________________ 

 

 In general, such a change is relatively minor to the affected department but may still have minor affects. 

  

Please attach documents showing notification and any response from the affected department.  If no response has been 

received within 5 working days during the spring or fall semester this may be treated as agreement with the change. 

 

☐ Course changes affect other departments through changes in required courses 

 

  Which departments _________________________________________________________ 

  

 In general, such a change can be a major alteration to the affected department, and, as such, significant discussion 

may occur. 

  

 Please attach documents showing notification and any response from the affected department.  If no response has been 

received within 5 working days this may be treated as agreement with the change. 
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 NOTE: If more than three departments require this course, notification and discussion should have occurred 

through ALC/Department Head meetings.  As a result, noting when the change was discussed at such meetings is 

sufficient. 
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