SOUTH DAKOTA BOARD OF REGENTS
Academic and Student Affairs
Consent
AGENDA ITEM: 4 – F (2)
DATE: August 7-8, 2019
******************************************************************************
SUBJECT
New Certificate: NSU Certificate in Quantitative Analytics in Science
CONTROLLING STATUTE, RULE, OR POLICY
BOR Policy 2:23 – Program and Curriculum Approval
BACKGROUND / DISCUSSION
Northern State University (NSU) requests authorization to offer an undergraduate
Certificate in Quantitative Analytics in Science. The certificate would give science majors
a formal route to acquiring quantitative skills applicable to most fields. The certificate
focuses on how quantitative skills can be utilized in the physical and biological sciences,
and would serve as a value-added credential for students majoring in the physical and life
sciences. The certificate would provide a formal credential for employers to identify
candidates with these valuable quantitative skills.
NSU requests authorization to offer the certificate on campus.
IMPACT AND RECOMMENDATION
NSU does not request new resources to offer the minor. The certificate requires the
creation of one new course.
Board office staff recommends approval of the program.
ATTACHMENTS
Attachment I – New Certificate Request Form: NSU – Certificate in Quantitative Analytics
in Science

******************************************************************************
DRAFT MOTION 20190807_4-F(2):
I move to authorize NSU to offer a certificate in Quantitative Analytics in Science, as
presented.
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SOUTH DAKOTA BOARD OF REGENTS
ACADEMIC AFFAIRS FORMS

New Certificate
Use this form to propose a certificate program at either the undergraduate or graduate level. A certificate program is
a sequence, pattern, or group of academic credit courses that focus upon an area of specialized knowledge or
information and develop a specific skill set. Certificate programs typically are a subset of the curriculum offered in
degree programs, include previously approved courses, and involve 9-12 credit hours including prerequisites. In some
cases, standards for licensure will state explicit requirements leading to certificate programs requiring more than 12
credit hours (in such cases, exceptions to course or credit requirements must be justified and approved). The Board of
Regents, Executive Director, and/or their designees may request additional information about the proposal. After the
university President approves the proposal, submit a signed copy to the Executive Director through the system Chief
Academic Officer. Only post the New Certificate Form to the university website for review by other universities after
approval by the Executive Director and Chief Academic Officer.

UNIVERSITY:
TITLE OF PROPOSED CERTIFICATE:
INTENDED DATE OF IMPLEMENTATION:
PROPOSED CIP CODE:
UNIVERSITY DEPARTMENT:
UNIVERSITY DIVISION:

NSU
Quantitative Analytics in Science
Fall 2019
27.0101

Science and Mathematics
College of Arts and Sciences

University Approval
To the Board of Regents and the Executive Director: I certify that I have read this proposal, that
I believe it to be accurate, and that it has been evaluated and approved as provided by university
policy.

Institutional Approval Signature
President or Chief Academic Officer of the University

7/2/2019
Date

1. Is this a graduate-level certificate or undergraduate-level certificate (place an “X” in the
appropriate box)?
Undergraduate Certificate ☒

Graduate Certificate ☐

2. What is the nature/purpose of the proposed certificate?
Thinking critically in a quantitative context has become the de facto norm. Quantitative skills
and reasoning are essential for effective decision making in our daily life and they are useful in
nearly all professions. Furthermore, these skills are valuable in almost all academic fields –
including disciplines previously considered non-quantitative. A 2017 survey1 by the National
Association of Colleges and Employers (NACE) reported that 67.5% of employers specifically
look for evidence of analytical and quantitative skills on a candidate’s resume. The purpose of
this certificate is to give students a more formal route to acquiring quantitative skills, and more
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importantly, formally documenting this training so that future employers can more easily identify
candidates with quantitative skills.
1

https://www.naceweb.org/about-us/press/2017/the-key-attributes-employers-seek-on-studentsresumes/
3. Provide a justification for the certificate program, including the potential benefits to
students and potential workforce demand for those who graduate with the credential.1
The demand for quantitative skills in the physical and biological sciences has always existed.
Recent trends suggest that to understand, and advance, the intricate nature of modern scientific
research, many disciplines need to fully embrace quantitative methods2. Indeed, the Burroughs
Wellcome Fund (BWF) has funded efforts to better train students for a more quantitative and
statistically-informed approach to thinking and a more model-driven approach to doing research
in the biomedical and related life sciences3.
The demand for workers with data analysis skills is exploding. Labor market research4 (2017)
by Burning Glass Technologies, the Business Higher Education Forum (BHEF), and IBM,
suggests that the demand for workers with data-centered skills have grown as much as 54%, and
predict that by 2020 the demand for workers with data skills will increase by approximately
400,000 openings in business-related occupations alone. Forbes5 reports that 43% of companies
have identified a lack of workers with analytical skills as a key challenge. We also note that, the
occupation of data scientist has been named the best job in America4 for three years in a row.
This designation is based on the number of job openings, job satisfaction ratings, and the median
annual base salary. The Wall Street Journal’s Labor Shortages Index6 finds that mathematical
science occupations face the second highest labor shortage of all occupations. Thus, jobs related
to data science have the best growth potential of all occupations over the next seven years5.
At the state and regional level, demand for data-skilled workers is strong and is predicted to
grow. Comparable to national trends, the South Dakota Department of Labor and Regulation’s
July 2016 e-Labor Bulletin7 puts the Professional, Scientific, and Technical (PST) Services
industry fourth on the list of highest projected employment growth from 2014–2024. In addition,
a 2014 report by the Center for Labor Markets and Policy8 noted that the strongest job growth
between 2001 and 2013 in SD was concentrated in the professional fields, including scientific,
engineering and math-related fields. The report also claimed that the combination of strong job
growth and low unemployment rates in these fields will create a labor shortage. They predict that
the primary constraint on growth in PST industries will be access to qualified professionals.
2

https://dlr.sd.gov/publications/documents/sdwins_sd_labor_markets_may2014.pdf
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5221573/
4
https://www.glassdoor.com/List/Best-Jobs-in-America-LST_KQ0,20.htm
5
https://www.forbes.com/sites/gilpress/2015/04/30/the-supply-and-demand-of-data-scientistswhat-the-surveys-say/#653a4d756b90
6
https://graphics.wsj.com/table/LABORSHORTAGEINDEX_0419
7
https://dlr.sd.gov/lmic/lb/2016/lbart_july2016_industry_employment_trends_to_2024.pdf
8
https://www.bwfund.org/grant-programs/population-sciences-0
3

1

For workforce related information, please 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.
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4. Who is the intended audience for the certificate program (including but not limited to the
majors/degree programs from which students are expected)?
A student in any NSU major would benefit; however, it is expected that the majority of the
students would come from the physical and life sciences. Biology, in particular, is the 2nd largest
major at NSU. This certificate would serve as a value added credential, supplementing a student’s
major field of study.
5. List the courses required for completion of the certificate in the table below (if any new
courses are proposed for the certificate, please attach the new course requests to this
form):2

Prefix

Number

BIOL/MATH
BIOL
BIOL

281
282
414

BIOL
MATH

250
123

Course Title
(add or delete rows as needed)
Introduction to Statistics I
Introduction to Statistics II
Basic R Programming (new course)
Choose 1 of the following courses:
Bioinformatics
Calculus I
Subtotal

Credit
Hours

New
(yes,
no)

3
3
1

No
No
Yes

3
4
10 - 11

No
No

6. Student Outcome and Demonstration of Individual Achievement.3
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.











Students will be able to summarize data using descriptive statistical measures.
Students will be able to interpret research based on descriptive statistics.
Students will be able to create and interpret data graphically.
Students will be able to calculate inferential measures for means and proportions.
Students will be able to interpret research based on basic inferential statistics.
Students will be able to perform and interpret linear and multiple regression models.
Students will be able to use, modify, and write R scripts to analyze and graph data.
Students will be able to calculate limits of a function (if MATH 123 is taken).
Students will be able to use the rules of differentiation to find derivatives of a function
(if MATH 123 is taken).
Students will be able to use software to extract information from large databases and to
use this information in computer modeling.

2

Regental system certificate programs typically are a subset of the curriculum offered in degree programs, include
existing courses, and involve 9-12 credits for completion. Deviations from these guidelines require justification and
approval.
3
Board Policy 2:23 requires certificate programs to “have specifically defined student learning outcomes.”
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Students will be able to describe how bioinformatics methods can be used to relate
sequence, structure, and function (if BIOL 250 is taken).
 Students will be able to use bioinformatics databases (if BIOL 250 is taken).
 Students will be able to perform pattern matching in biomolecular sequences (if BIOL
250 is taken).
 Students will be able to describe the most important principles in gene prediction
methods (if BIOL 250 is taken).
B. Complete Appendix A – Outcomes using the system form. Outcomes discussed below
should be the same as those in Appendix A.
7. Delivery Location.4
A. Complete the following charts to indicate if the university seeks 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)?

On campus

Yes/No
Yes

Intended Start Date
Fall 2019
Yes/No

If Yes, list location(s)

Choose an item. Choose
an item.

No

Off campus

Yes/No
Distance Delivery
(online/other distance
delivery methods)

Intended Start Date

If Yes, identify delivery methods5 Intended Start Date
Choose an item. Choose
an item.

No

B. Complete the following chart to indicate if the university seeks authorization to deliver
more than 50% but less than 100% of the certificate through distance learning (e.g., as
an on-line program)? 6
Yes/No
Distance Delivery
(online/other distance
delivery methods)

No

If Yes, identify delivery methods

Intended Start Date
Choose an item. Choose
an item.

8. Additional Information: Additional information is optional. Use this space to provide
pertinent information not requested above. Limit the number and length of additional
attachments. Identify all attachments with capital letters. Letters of support are not necessary
and are rarely included with Board materials. The University may include responses to
questions from the Board or the Executive Director as appendices to the original proposal
where applicable. Delete this item if not used.
4

The accreditation requirements of the Higher Learning Commission (HLC) require Board approval for a university
to offer programs off-campus and through distance delivery.
5
Delivery methods are defined in AAC Guideline 5.5.
6
This question responds to HLC definitions for distance delivery.
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Individual Student Outcomes and Program Courses

List specific individual student outcomes—knowledge and competencies—in each row. Label each column with a course prefix and number. Indicate
required courses with an asterisk (*). Indicate with an X the courses that will provide the student with an opportunity to acquire the knowledge or
competency listed in the row. All students should acquire the program knowledge and competencies regardless of the electives selected. Modify the table
as necessary to provide the requested information for the proposed program.

Individual Student Outcome

Program Courses that Address the Outcomes
*BIOL *BIOL/MATH *BIOL *MATH
*BIOL 414
250
281
282
123

Students will be able to summarize data using descriptive statistical measures
Students will be able to interpret research based on descriptive statistics
Students will be able to create and interpret data graphically
Students will be able to calculate inferential measures for means and proportions
Students will be able to interpret research based on basic inferential statistics
Students will be able to perform and interpret linear and multiple regression models
Students will be able to use, modify, and write R scripts to analyze and graph data
Students will be able to calculate the limits of a function
Students will be able to use the rules of differentiation to find derivatives of a function

X
X
X
X
X
X
X

X
X
X
X
X
X
X

X

Students will be able to describe how bioinformatics methods can be used to relate
sequence, structure, and function

X
X
X
X

X

X
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Students will be able to use software to extract information from large databases and to
use this information in computer modeling

Students will be able to use bioinformatics databases
Students will be able to perform pattern matching in biomolecular sequences
Students will be able to describe the most important principles in gene prediction
methods

X
X
X
X
X
X
X

6
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