SOUTH DAKOTA BOARD OF REGENTS
ACADEMIC AFFAIRS FORMS

New Graduate Degree Program

UNIVERSITY: DSU and SDSU
PROPOSED GRADUATE PROGRAM: Doctor of Philosophy (Ph. D.) in
Computer Science (DSU and SDSU)
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at DSU in STEM fields show just how committed the institution is to its mission and
encourages us to maintain a steady focus on these fields in our mission-driven decision

making. Our mission specificity and U.S. workforce data suggests large increases in workforce
demand for cyber security professionals. We have responded through our DSU Rising
Initiatives, which include but are not limited to:

1) The Aug. 20, 2017 opening of the Beacom Institute (the first LEED version 4 building in
South Dakota) dedicated to computing and cyber sciences instruction including a Computer
game design suite, Animation lab, Network and security administration lab all in its 31,000
Sq. ft. imprint.

2) The Fall 2019, opening of the Madison Cyber Labs, a research and development facility
with hub of cybersecurity and cyber operations expertise, education, applied research and
economic development.

3) Collaborations with prominent STEM-related federal agencies to promote cyber science
education, research and workforce development.

The Legislature established South Dakota State University as the Comprehensive Land Grant
University to meet the needs of the State and region by providing undergraduate and graduate
programs of instruction in the liberal arts and sciences and professional education in
agriculture, education, engineering, human sciences, nursing, pharmacy, and other courses or
programs as the Board of Regents may determine (SDCL 13-58-1). SDSU’s Jerome J. Lohr
College of Engineering supports a variety of engineering programs as well as undergraduate
and graduate computer science programs. The proposed doctoral program is consistent with
the statutory mission of South Dakota State University, as provided in SDCL 13-58-1 with its
focus on applied and theoretical research. The program will add to the knowledge and increase
the number of highly skilled graduates available to work in South Dakota and the surrounding
area.
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The program is consistent with SDSU’s current strategic plan Imagine 2023: Aspire. Discover.
Achieve.” Imagine 2023 includes the over-arching strategic goal: Foster Innovation and
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Computer science teachers,  25-1021 39.7
postsecondary
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according to fortune.com, a Ph.D. in Computer Science is #3 on the Best 15 Graduate
Degrees for Jobs (M.S. in Computer Science is #6).%°

Agencies hiring Computer Scientist*® Employees Hired | Average Salary
Federal Aviation Administration 225 $123,921.56
National Institute of Standards and Technology 194 $131,781.84
National Institutes of Health 167 $133,210.54
Federal Bureau of Investigation 118 $101,699.68
Ames Research Center 64 $153,990.83
Geological Survey 60 $98,055.23
Centers for Disease Control and Prevention 58 $113,983.22
National Science Foundation 50 $167,286.82
Food and Drug Administration 49 $109,529.96
Internal Revenue Service 39 $130,484.03

The program offers a growing number of students an opportunity for specialized training in
computer science. The number of students graduating from DSU, SDSU, and other regental
schools in computer science-related majors has grown exponentially. This trend is mirrored
regionally and nationally. This program offers an opportunity for highly specialized skills sets in a
field requiring more specialized training and am opportunity for students to stay in the state to
obtain them.

SD Public University Graduates in Computer Science and Information Systems

Baccalaureate
Degrees DSU NSU SDSMT | SDSU usD System
Conferred

2012 Graduates 92 3 20 12 7 134
2013 Graduates 95 5 19 22 5 146
2014 Graduates 112 3 13 24 9 161
2015 Graduates 110 1 21 24 8 164
2016 Graduates 124 5 30 17 11 187
2017 Graduates 151 2 18 31 10 212
2018 Graduates 183 3 27 30 16 259
Total Graduates 867 22 148 160 66 1263

From the 2013-2019 SDBOR Fact Books

Opportunities for funded and disciplinary research. The proposed program will help to
attract and retain high-quality faculty members with active research agendas in computer science
and related fields. Students enrolled in this proposed program will have opportunities to
participate in that research which will shape their own emerging research agenda.

5. Program Proposal Rationale:

A. If anew degree is proposed, what is the rationale?*’

15 http://fortune.com/2016/03/21/best-worst-graduate-degrees-jobs-2016/

16 https://www.federalpay.org/employees/occupations/computer-science

17 “New Degree” means new to the university. Thus if a campus has degree granting authority for a Ph.D. program
and the request is for a new Ph.D. program, a new degree is not proposed.
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Elective Courses: List courses available as electives in the program. Indicate any proposed new
courses added specifically for the program.

Complete 18 credits with two courses from each of the 3 areas listed below. Theory, Systems,
Application.
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Credit New
Prefix Number | Course Title Locations | Hours | (yes, no)
INFS 730 Web Application Development DSU 3 No
INFS 736 Technology for Mobile Devices DSU 3 No
INFS 764 Information Retrieval DSU 3 No
INFS 766 Advanced Databased DSU 3 No
MATH | 773 Numerical Optimization SDSU 3 No
MATH | 774 Advanced Scientific Computation SDSU 3 No

Dissertation:
With advisor approval, credits will be applied for work related to students’ dissertation research.

I DSU students will be required to take the following as part of Dissertation work:

CSC 804 — Research Methodologies (3 cr.)
CSC 809 — Dissertation Preparation (3 cr.)

6. Student Outcomes and Demonstration of Individual Achievement

A. What specific knowledge and competencies, including technology competencies, will
all students 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.

The student learning outcomes were developed to ensure that all graduates are prepared to
enter employment in industry, as post-doctoral researchers, or faculty in higher education.
Upon graduation, graduates of either school will:

71 Be able to demonstrate a broad and comprehensive understanding of core
knowl

v
a1
O
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Mastery will be demonstrated through assessment of the student learning outcomes.
Specifically, upon completion of courses students will have demonstrated mastery
through the following assessment measures:
T Inindividual classes, mastery will be demonstrated by written tests, written
papers, oral presentations, and programming projects.
T All students will be required to take a written comprehensive examination of the 6
course courses required of all students.
T All students will be required to hold an oral defense of their dissertation work
which can include questions on all courses taken by the student.

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.

7. What instructional approaches and technologies will instructors use to teach courses in
the program? This refers to the instructional technologies and approaches used to teach
courses and NOT the technology applications and approaches expected of students.

The proposed Ph.D. in Computer Science will be offered in both face-to-face and online
classes between schools. A number of instructional strategies which capitalize on the use of
classroom-based and distributed technologies will be used. Those approaches include
seminar, labs, guided research and other interaction heavy components between instructor
and doctoral students that encourage the participation of the students. Courses will be
supported with D2L courseware for virtual networking, assignment submission, and class
discussion. Other applications and tools will encourage small group collaborations, virtual
information sessions. Point-to-point and multi-user video platforms will support
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information (phone numbers, e-mail addresses, URLS, etc.) for accrediting bodies
and/or journal editors who may be able to assist the Board staff with the identification
of consultants.

Barrett Bryant, Ph.D.

Professor and Chair of Computer Science and Engineering
University of North Texas

1155 Union Circle, #311366

Denton, Texas 76203-5017

P: 940-565-2803, F: 940-565 2799

Email: Barrett.Bryant@cse.unt.edu

Website: http://www.cse.unt.edu/~bryant

Sherri Harms Ph.D., Computer Engineering and Computer Science (Columbia)
Professor, Cyber Systems

Former Chair — Dept. of Computer Science and Information Technology
College of Business & Technology

University of Nebraska at Kearney

Kearney, NE 68849

P: 308-865-8123

Email: harmssk@unk.edu

Website: http://www.unk.edu/academics/csit/about-us/harmssk.php

Kendall E. Nygard

Professor and Chair of Computer Science
North Dakota State University

Fargo, ND 58108

P: 701-231-8203

Email: kendall.nygard@ndsu.edu
Website: http://cs.ndsu.edu/~nygard/
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15. Is the university requesting or intending to request permission for a new fee or to attach
an existing fee to the program? If yes, explain.

X L]
Yes No

Explanation (if applicable):

The Ph.D. in Computer Science program will be supported from the same CSC and INFS
program fees applied to existing programs.

16. New Course Approval: New courses required to implement the new graduate program
may receive approval in conjunction with program approval or receive approval
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Appendix A
Individual Student Outcomes and Program Courses
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Total Resources $26,079 $65,197  $123,355  $183,552
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State-support: Change cell on page 1 to use the UG or GR net amount.

HEFF &
Off-Campus Tuition, HEFF & Net FY20 EUC Net
Undergraduate $351.25 $49.39 $301.86 Change cell on page 1
Graduate $465.80 $62.57 $403.23 to point to your net

Externally Supported $40.00

State-support: Change cell on page 1 to use the UG or GR net amount for your university.

On-Campus Tuition, HEFF & Net FY?20 HEFF Net
UG Resident - DSU, NSU, SDSU,
usD $251.35 $28.91 $222.44  Change cell on page 1
UG Resident - BHSU $250.45 $28.80 $221.65 to point to your net
UG Resident - SDSMT $246.00 $28.29 $217.71
GR Resident - DSU,NSU,SDSU,USD $329.95 $37.94 $292.01 Change cell on page 1
GR Resident - BHSU $323.35 $37.19 $286.16 to point to your net
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Resources Over (Under) Budget $545 $9,233 $32,004 $67,858
Provide a summary of the program costs and resources in the new program proposal.

Estimated Salary & Benefits per FTE Faculty Other
Estimated salary (average) - explain below $101,216 $0 |
(see
University's variable benefits rate below) 0.1438 0.1438
Variable benefits $14,555 $0
Health insurance/FTE, FY18 $8,470
Average S&B $124,241 $8,470

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

The FY19 salaries of 6 people in the Electrical Engineering and Computer Science department were
averaged.

Explain adjunct faculty costs used in table:

| 0 courses per year to be taught by adjuncts at $0,000 per course.

Explain
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