NSF
-

Directorate for Education and Human Resources (EHR)

Elizabeth VanderPutten.

Deputy Division Director
Division of Research on Learning in Formal and Informal Settings
Directorate for Education and Human Resources
National Science Foundation



Why does the National Science
Foundation invest in STEM education?

NS PIRECTORATE FOR EDUCATION
AND HUMAN RESOURCES

“We shall have rapid or slow
advance on any scientific frontier
depending on the number of highly
qualified and trained scientists

exploring it.”

Vannevar Bush
Science: The Endless Frontier
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EHR’s organizational structure

Office of the Assistant Director
(OAD)

Division of Research on
Formal and Informal
Settings (DRL)

Division of Graduate
Education (DGE)

Division of Division of Human
Undergraduate Resource Development
Education (DUE) (HRD)




EHR Mission:

e Develop a diverse workforce ready to advance
the frontiers of science and engineering for
society

 Grow and sustain a STEM-literate public

ety
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STEM Workforce and STEM-Literate Public

STEM Workforce

Graduate School  Postdoctoral Experiences

Undergraduate Education
Community College

High School
Middle School

Elementary School

Early Childhood Education
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STEM Workforce and STEM-Literate Public

Virtual Worlds
Augmented Reality
Making

Citizen Science Games

Online Learning

M
Social Media '

Science Centers

After-school Programs
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EHR is committed to an inclusive STEM
enterprise for science and society.
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FEDERAL SCIENCE, TECHNOLOGY,
ENGINEERING, AND MATHEMATICS
(STEM) EDUCATION

5-YEAR STRATEGIC PLAN

A Report from the
Committee on STEM Education

National Science and Technology Council

MAY 2013
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P-12 STEM
Education

Undergraduate
Education

Graduate
Education

Broadening
Participation

Youth & Public
Engagement

)T EN R Build new models for leveraging assets and expertise

Coordination Build and use evidence-based approaches




EHR’s Focal Areas

Learning & Learning Environments

Broadening Participation &
Institutional Capacity

Workforce Development
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EHR Core Research (ECR) across all themes:
EHR invests in foundational research for the
strategic improvement of STEM education.
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Program Focus in the EHR Directorate

Learning and Broadening
EHR Division  Learning Participation in
Environments STEM

STEM Professional
Workforce

Research on ECR -Learning ECR includes: e STEM+C Partnerships for
Learning DR-PK12 * Research on Gender the 21°* Century ITEST -
(DRL) AISL in Science and Innovative Technology
Engineering (GSE) Experiences for Students
Research in and Teachers
Disabilities e CSforAll
Education (RDE) e |TEST

Graduate Project and Program ECR- STEM Professional Workforce

Education Evaluation (PPE) CyberCorps: Scholarship for Service (SFS)

(DGE) Building Community &  Graduate Research Fellowship (GRF)
Capacity in Data (BCC) National Research Traineeship (NRT)

Human ADVANCE ECR-Broadening Excellence Awards in Science
Resource AGEP Participation and and Engineering
Development HBCU-UP Capacity Building - PAEMST & PAESMEM
(HRD) TCUP LSAMP CREST

Undergraduate ECR-Learning Environment Advanced Technological

Education Improving Undergraduate STEM Education (IUSE) Education (ATE)

(DUE) Robert Noyce Teacher
Scholarship Program
S-STEM Scholarship Program




Program Focus in DRL

EHR Division

Research on
Learning in
Formal

and Informal
Settings
(DRL)

Learning and
Learning
Environments

Core Research
& Development
(ECR)

DR-K12-
(Discovery
Research K-12)

AISL- Advancing
Informal STEM

Learning

Big Data

Broadening
Participation in STEM

ECR* includes:

e Research on
Gender in Science
and Engineering
(GSE)

e Research in
Disabilities
Education (RDE)

e AISL and ITEST are
BP emphasis
programs

STEM Professional
Workforce

STEM+C
Partnerships for
the 215t Century

ITEST - Innovative
Technology
Experiences for
Students and
Teachers

CSforAll



EHR Division

Undergraduate
Education
(DUE)

Program Focus in DUE

Learning and Broadening
Learning Participation
Environments in STEM

Core Research &
Development (ECR)

IUSE- Improving
Undergraduate STEM
Education

STEM Professional
Workforce

Advanced
Technological
Education (ATE)

Robert Noyce
Teacher Scholarship
Program (NOYCE)

S-STEM =
Scholarship in
STEM Program




EHR Division

Graduate
Education
(DGE)

Program Focus in DGE

Learning and
Learning
Environments

Project and
Program
Evaluation
(PPE)/Promoting
Research and
Innovation in
Methodologies
for Evaluation
(PRIME)

Broadening
Participation in
STEM

STEM Professional
Workforce

EHR Core Research: Workforce
Development (ECR)*

SFS- CyberCorps: Scholarship for
Service

GRF - Graduate Research Fellowship
NRT- National Research Traineeship
INSPIRE-Integrated NSF Support
Promoting Interdisciplinary
Research and Education

NSF Innovation Corps (I-Corps)




Research and Evaluation

All EHR awards are expected to contribute to knowledge about
STEM learning and learning environments, workforce
development or broadening participation.

Research
— |Is integral to the project
— Contributes to generalizable knowledge

— Depending on the research questions, can be qualitative,
guantitative or mixed

Evaluation

— All projects must have a way to assess process or outcomes

— Depending on the solicitation, evaluation needs to be
independent but can be done by an external firm, an
advisory board or through peer review



Common Guidelines

 Foundational Research and Early-Stage
or Exploratory Research

* Design and Development Research
e Efficacy Research

e Effectiveness Research

e Scale-up Research

https://www.nsf.gov/pubs/2013/nsf13126/nsf13126.pdf



EHR Division

Human
Resource
Development
(HRD)

Program Focus in HRD

Learning and Learning
Environments

ADVANCE-Increasing the
Participation and
Advancement of Women
in S & E careers
AGEP-Alliances for
Graduate Education and
the Professoriate
HBCU-UP-Historically
Black Colleges and
Universities
Undergraduate Program
TCUP- Tribal Colleges and
Universities Programs

Broadening
Participation in
STEM

*Core Research
& Development
(ECR)

LSAMP- Louis
Stokes
Alliances for
Minority
Participation

STEM Professional
Workforce

e PAEMST- Presidential
Awards for Excellence
in Mathematics and
Science Teaching
PAESMEM-
Presidential Award for
Excellence in Science,
Mathematics and
Engineering
Mentoring)

CREST- Centers of
Research Excellence in
Science and
Technology




NSF INCLUDES (16-544, 16-408; new one on
the way)

Inclusion across the Nation of Communities of Learners of
Underrepresented Discoverers in Engineering and Science

Comprehensive initiative to enhance U.S. FY 2016: NSF 16-544, 16-081, $15.5M
. . . . . . FY 2017 Budget Request $16M

leadership in science and engineering by seeking

and developing STEM talent from all sectors and

groups in our society
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5 conditions of
collective impact

COMMON SHARED MUTUALLY

AGENDA MEASUREMENT | REINFORCING
ACTIVITIES

CONTINUOUS BACKBONE
COMMUNICATION ORGANIZATION




NSF INCLUDES National Network

FY18
FY16 FY17

and beyond

Design and 2 year awards 2 year awards
2 year awards
Development @ $300K @ $300K u $300K @
Launch Pilots (30-40 awards)
i ]
5 year awards 5 year awards
Alliances may be funded in FY 17 @ $12.5M @ $12.5M
(3-5 awards)
||
-
Conferences and
Backb?ne. Workshops 5 year award(s) @ 5 year awards @
Organizations $3.5M $3.5M
e H 1 \

(;‘trl:ef in17 PI Meeting Link to BP !)ortfo"o Link to BP Portfolio
Activities Evaluation & Evaluation & Evaluation &

Assessment

L Assessment Assessment




Novel systems approaches and
collective impact-style strategies

New research, models, networks, and
partnerships to scale social innovations

Leverage the current Broadening
Participation Portfolio

Collaborative alliances spanning education
levels, public and private sectors,...




NSF INCLUDES Alliances

Up to five NSF INCLUDES Alliances will be funded beginning in FY 2017
or FY 2018

Alliances will involve the most promising launch pilot activities

Design and Development Launch Pilots may be reconfigured by adding
new partners, collaborators or networks = new Alliance team

Alliances may focus on emerging fields in science and engineering or
established fields - key is to advance BP

Each Alliance to be funded for 5 years at $2.5M per year



Research, Development, and Model-Building for
STEM Learning:

A

Core Knowledge

Foundational
Research
Early Stage and
Exploratory Research

¥

Knowledge and C
Evidence

B

Design and Impact: Studies

Resources i )
Development ~ Efficacy Studies
. Effectiveness
Projects e

Scale-up Studies

Common Guidelines for Education Research &Development
http://ies.ed.gov/pdf/CommonGuidelines.pdf
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http://ies.ed.gov/pdf/CommonGuidelines.pdf

Prospective Principal
Investigators

e Engage with NSF

 Answer fundamental questions

e Seek Collaborations

e Strengthen Interdisciplinary Partnerships
e Communicate — early and often!

NCIT DIRECTORATE FOR EDUCATION
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Engage with NSF

e Submit Proposals

NSF Web Site v

u WHERE DISCOVERIES BEGIN

e Serve as Reviewers & Panelists
I Home Funding Awards Discoveries News Publications Statistics About FastLane

 Be Active as Workshop
Participants and Organizers

About NSF

A

About NSF Rotator Positions

NSF offers a rare opportunity for scientists, engineers, and

. . educators to join us as temporary program directors - L aders In
[ C d B g R called rotators. Rotators make recommendations about e .
O n S I e r e I n a Otato r which proposals to fund; influence new directions in the Innovation

fields of science, engineering, and education; support
. cutting-edge interdisciplinary research; and mentor junior
htt p -//WWW- n Sf. gOV/a bo ut/ca r research members. Az a rotator, you will be in a prime

position to collaborate with others and increase your

- e
——
visibility as you survey the entire breadth of U.5. and G —

e e r O p pS/ rotato rS/i n d eX .j S p : internaticnai_s_cience,. éngineering,. and educa_lticn in real

time. In addition, as a temporary program director, you
can retain vour ties to vour current institution and return to

For information on a particular EHR division and program,

go to the EHR website and choose a division.
http://www.nsf.gov/dir/index.jsp?org=EHR

Contact NSF Program Directors for questions and suggestions

DIRECTORATE FOR EDUCATION
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Answer fundamental questions

What are you trying to accomplish? }
What will be the outcomes? Goals

Why do you believe that you have a good idea?

Why is the problem important? _
How does it tie into previous literature/efforts? Rationale
Why is your approach promising?

How will you manage the project to ensure success?

} Evaluation

How will you know if you succeed?

How will others find out about your work?

How will you interest them? : : :
How will you excite them? Dissemination

‘ ‘1: DIRECTORATE FOR EDUCATION
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Stay connected

e NSF: www.nsf.gov

 Proposal and Award Policies and Procedures Guide (PAPPG):
http://

e Guide to Programs:
www.nsf.gov/funding/browse all funding.jsp

e Award Information: www.nsf.gov/awardsearch

e FastLane: www.fastlane.nsf.gov

e Broader Impacts: www.nsf.gov/pubs/gpg/broaderimpacts.pdf

e Data Management Plan: www.nsf.gov/bfa/dias/policy/dmp.jsp

* Funding Opportunities: www.nsf.gov/funding
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http://www.nsf.gov/
http://www.nsf.gov/pubs/policydocs/pappguide/nsf16001/
http://www.nsf.gov/funding/browse_all_funding.jsp
http://www.nsf.gov/awardsearch
http://www.fastlane.nsf.gov/
http://www.nsf.gov/pubs/gpg/broaderimpacts.pdf
http://www.nsf.gov/bfa/dias/policy/dmp.jsp
http://www.nsf.gov/funding

N SF

Thank You!

Elizabeth VanderPutten
evanderp@nsf.gov
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