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History of NSF in a Nutshell

The National Science Foundation (NSF) is an independent federal
agency created by Congress in 1950 "to promote the progress of
science; to advance the national health, prosperity, and welfare;
to secure the national defense..."

With an annual budget of $7.5 billion (FY 2017), NSF is the funding
source for approximately 24 percent of all federally supported
basic research conducted by America's colleges and universities.
In many fields such as mathematics, computer science and the
social sciences, NSF is the major source of federal backing.




NSF by the Numbers
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EHR is committed to an inclusive STEM enterprise
for science and society
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History of the IUSE: EHR Program
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History of the IUSE: EHR Program
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IUSE: EHR promotes the development, use and testing of instructional
practices and curricular innovations that engage and improve student
learning and retention in STEM. (Engaged Student Learning)
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IUSE: EHR promotes the development, use and testing of instructional
practices and curricular innovations that engage and improve student
learning and retention in STEM. (Engaged Student Learning)

IUSE: EHR also promotes community and institutional transformation
that will increase opportunities for the application of highly effective
STEM teaching methods. (Institutional and Community

Transformation)




IUSE: EHR
Engaged Student Learning Track

Focus on creation, exploration, or
implementation of tools, resources and

models that show promise in increasing
engagement of students in STEM learning

Rigorous research and evaluation of the
effectiveness of these tools, resources, and
models to demonstrate their value in STEM
education

Identification and investigation of evidence-
based practices leading to measurable and
lasting learning gains



IJUSE: EHR
Institutional and Community
Transformation Track

Supports projects that use
innovative approaches to
increase the use of highly
effective, evidence-based STEM
teaching and learning practices,
curricular reform, and co-
curricular practices in
institutions of higher learning or
across or within disciplinary
communities




Improving Undergraduate STEM Education (IUSE:

Competitive proposals shauE t]l.uﬁ{ on available evidence and
theory, generate evidence, and build knowledge.

Program Goals
Improve STEM Learning Build the Professional Broaden Participation and
and STEM Learning STEM Workforce for Institutional Capacity for
Environments Tomorrow STEM Learning
Improve the knowledge Improve the preparation of Increase the number and
base for defining, undergraduate students so diversity of undergraduate
identifying, and innovating they can succeed as students recruited and
effective undergraduate productive members of the retained in STEM education
STEM teaching and future STEM workforce, and career pathways
learning, and foster regardless of career path, through improving the
widespread use of and be engaged as evidence base for successful
evidence-based resources members of a STEM-literate strategies to broaden
and pedagogies in society participation and
undergraduate STEM implementation of the
education. results of this research




IJUSE: EHR Program
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10 Examples of Projects in
Applied Mathematics
Education Supported by
NSF (DUE and DMS)




Examples of IUSE (Applied Math) Projects

“Professional Development Emphasizing Data-Centered Resources and
Pedagogies for Instructors of Undergraduate Introductory Statistics
(StatPREP)” (NSF-DUE-1626337) will catalyze the widespread use of data-
centered methods and pedagogies in undergraduate introductory statistics
courses. It will work directly with 240 college-level instructors by (1) offering an
extended professional development program for mathematics instructors,
particularly at two-year institutions, who teach introductory statistics; (2)
establishing regional communities of practice to support instructors who teach
introductory statistics; and (3) establishing a national online support network
comprising instructors who teach introductory statistics and statistics education

experts.
T PR




Examples of IUSE (Applied Math) Projects

“Collaborative Research: A National Consortium for Synergistic
Undergraduate Mathematics via Multi-institutional Interdisciplinary
Teaching Partnerships (SUMMIT-P)” (NSF-DUE-1625771) is a consortium of
eleven institutions to revise and improve the curriculum for lower division
undergraduate mathematics courses. A key element of these innovations
will be interdisciplinary partnerships, with partner disciplines directly
involved in decisions about curricular needs. The consortium will impact
over 52,000 undergraduate students and 200 college faculty from a wide
array of disciplines to change the undergraduate mathematics curriculum.




Examples of IUSE (Applied Math) Projects
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Examples of IUSE (Applied Math) Projects




Examples of IUSE (Applied Math) Projects

“Collaborative Research: Data-Driven Applications Inspiring Upper-Division
Mathematics” (NSF-DUE-1642095) will create a body of applied data-driven
instructional modules that will center on image and data analysis problems.
Investigators from St. Mary's College of Maryland (Lead Institution), Hendrix
College, Kenyon College, and Washington State University will collaborate to
(1) introduce current cutting-edge research and practical data problems
from science, industry, and government to students in undergraduate
upper-division mathematics courses and (2) lead these students to develop
the problem-solving, collaborative, and research skills that are so crucial in

today's work environment.




Examples of DMS (Applied Math) Projects

“A Distributed Learning Environment for the Mathematics of Climate and
Sustainability” (NSF-DMS-1722578) envisions a new approach to both graduate
and undergraduate student research training in applied mathematics. Through
this program, four cohorts of students will be trained in the mathematics
underlying the all-important societal and scientific issues emanating from
climate and sustainability. The project will span a five year period and
encompass four intensive week-long summer camps with each cohort consisting
of seven graduate and three undergraduate students. The effort is a partnership
between the Mathematics and Climate Research Network (MCRN) and the
American Institute of Mathematics (AIM).










Other NSF Funding
Opportunities to Support

Applied Mathematics
Education




DMS INFRASTRUCTURE PROGRAM
NSF Program Description: 18-1260

* Unsolicited training projects aimed at the undergraduate,
graduate, or postdoctoral levels that include a core
mathematical sciences research component for trainees.

* Novel projects that can have a large impact by promoting
partnerships, broadening participation, and/or serving as

models to be replicated.

* projects that positively influence the entire community, most
often those cutting across multiple sub-disciplines.

* Conferences and Workshops aimed at students and
broadening participation activities (12-month lead time).




Programs of special interest to students and junior faculty

Faculty Early Career Development (CAREER) [07/18/18]
Graduate Research Fellowships (GRFP) [late October 2018]
Research Experiences for Undergraduates™® (REU) [8/22/18]

Mathematical Sciences Postdoctoral Research Fellowships™
(MSPRF) [10/17/18]

Mathematical Sciences Graduate Internships™ [02/01/2018]

VV VYV

Y

*Part of the DMS Workforce Program




Mathematical Sciences Graduate
Internships

= Provide an opportunity for mathematical
sciences doctoral students to participate in
internships at national laboratories, industry
and other approved facilities

* Aimed at students who are interested in
understanding the application of advanced
mathematical and statistical techniques to
"real world" problems, regardless of whether
the student plans to pursue an academic or
nonacademic career

= 40 graduate students from 38 universities
worked in 10 National Labs in the Summer of

2017 SIAM News Article

(12/01/2017)
Managed by Oak Ridge Institute for Science and Education

Division of Mathematical Sciences
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