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Pasteur’s Quadrant

Industry

NSFNSF

Description of Research

NSF support of Innovation Ecosystem:  Translational research integrated
with basic research and education

From:  D. Stokes, “Pasteur’s Quadrant,” 1997.

with basic research and education



One proposal submission window per year!
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Industrial Innovation and Partnerships
Serves the entire foundation by fostering partnerships to advance 

technological innovation and plays an important role in the 
bli i t i ti t hi t i

IIP Core Programs

public‐private innovation partnership enterprise. 

• Industry/University Cooperative Research Centers (I/UCRC)

• Partnerships for Innovation (PFI)

• Small Business Innovation Research (SBIR)

• Small Business Technology Transfer (STTR)

Innovation Ecosystem

• Accelerating Innovation Research (AIR)

• I‐Corps
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Emerging Frontiers in 
h d iResearch and Innovation

• Higher‐risk, higher payoff opportunities:g , g p y pp
– Potentially transformative

– Address a national need or grand challenge

C h i t i l ti• Comprehensive topic selection process

• PIs:  Interdisciplinary team

• Funding: ≤ $2M for four years Anticipate 12‐15 awardsFunding:  ≤ $2M for four years.  Anticipate 12 15 awards

• Topical areas for FY12:  NSF 11‐571
– Flexible Bioelectronics Systems (BioFlex):  Dr. Usha Varshney, ECCS

– Origami Design for the Integration of Self‐Assembling Systems for 
Engineering Innovation (ODISSEI):  Dr. Christina Bloebaum, CMMI

– Photosynthesis Biorefineries:  Dr. Bruce Hamilton, CBETy

EFRI Director:  Dr. Sohi Rastegar



LOI:  Sept. 30, 2011
Preliminary Proposal:  Nov. 9, 2011
Full Proposal:  March 30, 2012

http://www.nsf.gov/div/index.jsp?div=EFRI EFRI Director:  Dr. Sohi Rastegar



The image cannot be displayed. Your computer may not have enough memory to open the image, or the image may have been corrupted. Restart your computer, and then open the file again. If the red x still appears, you may have to delete the image and then insert it again.

NNI/NSF Director:  Dr. Mike Rocohttp://www.nsf.gov/nano/



National Nanotechnology Initiative



NSF Support for Nano: FY11NSF Support for Nano:  FY11

• Existing core programs across NSF

• Nano Environmental Health and Safety (CBET)

• Nanosystems Engineering Research Centers (NERC):  NSF 11‐527

• Nanotechnology Undergraduate Education in Engineering (NUE):Nanotechnology Undergraduate Education in Engineering (NUE):  
NSF 11‐524

• Nanoelectronics for 2020 and Beyond (NEB):   NSF 10‐614

• Scalable Nanomanufacturing:  NSF 10‐618

• The Small Business Innovative Research (SBIR) and Small Business 
Technology Transfer (STTR) programsgy p g

• International supplements



Diversity OfficeDiversity Office

• Objective:  Encourage broader participation in science and 
engineering, especially from underrepresented groups

• Programs

B d i P ti i ti R h I iti ti G t i– Broadening Participation Research Initiation Grants in 
Engineering

– Graduate Research Diversity Supplementsy pp

– Graduate Research Fellowships for Women

– NSF‐wide programs (ADVANCE, etc.)

• Workshops

POC:  Dr. Omnia El‐Hakim



Core EEC IIP



EEC = The Integrator
A Critical FunctionA Critical Function



EECEEC

• CentersCenters

• Infrastructure

i i d i h• Engineering Education Research

• Engineering Career Development



Engineering Centers

• Engineering Research Centers (ERC)
– 25th Anniversary
– Three generations since 1985g
– 50 ERCs since 1985
– FY10 Competition Gen‐3 ERCs 

Open topic
Energy: Partnership with DOE

POC:  Lynn Preston

Energy:  Partnership with DOE
Infrastructure
Four new centers announced Summer 2011

– Current competition
Nano S stems ERC NSF 11 537 (No pre proposals)Nano‐Systems ERC:   NSF 11‐537 (No pre‐proposals)
Open topic

• Nanoscale Science and Engineering Centers (NSEC)g g ( )
– 19 NSECs since 2001
– 3 graduated NSECs from FY01 class

S i d T h l C t (STC)• Science and Technology Centers (STC)

• Science of Learning Centers (SLC)



Class of 2011 ERCs
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Class of 2011 ERCsClass of 2011 ERCs

The NSF ERC for Re‐inventing America's Urban Water Infrastructure, led by Stanford 
University, will seek sustainable urban water systems to supply, treat, and reuse water.

The NSF ERC for Sensorimotor Neural Engineering, led by the University of 
Washington, will pursue the ideal mind‐machine interface and other devices to restoreWashington, will pursue the ideal mind machine interface and other devices to restore 
and augment health.

The NSF‐DOE ERC for Quantum Energy and Sustainable Solar Technologies (QESST), 
l d b A i S U i i ill i k l h l i i blled by Arizona State University, will aim to make solar energy technologies sustainable, 
ubiquitous, and multifunctional.

The NSF‐DOE ERC for Ultra‐wide‐area Resilient Electric Energy Transmission Networks gy
(CURENT), led by the University of Tennessee, Knoxville, will create transforming 
technologies to allow reliable, secure, and efficient operation of the electricity 
transmission infrastructure across vast distances.
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Additional Gen‐3 ERC Key Features
Gen‐3 ERCs bridge discovery to
innovation by expanding the research 
culture to: 

ERCs on the Innovation Spectrum

Support translational research 
with small firms

D l ti & ce
s

V ll f h Sh d
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Industry
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innovative engineers

Partner with economic 
d l t i ti
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Discovery Development Commercialization

Academia
Small Business

Technology
Demonstration

Partner with 1‐3 foreign 
universities to provide cross‐
cultural, global research and 
education experiences

Level of Development

Adapted from slide created by Angus Kingon, Brown University

Long‐term pre‐college 
partnerships



Between Invention and Commercialization
Innovation Program to Bridge the Valley of Deathg g y

s
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Credit:  Dr. Deborah Jackson, 2011



Closer Look at the Valley of Death
Overlapping Structural Resources and ActivitiesOverlapping Structural Resources and Activities

s “V ll f D h”
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Credit:  Dr. Deborah Jackson, 2011



EngineeringEngineering‐‐Business School Partnerships Business School Partnerships 
Develop Champions to Run the Gauntlet of RisDevelop Champions to Run the Gauntlet of Riskk

Innovation Bridge Structures Turn
“Valley of Death” into “Challenge Basin”Valley of Death  into  Challenge Basin
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Investment Focus Group Investment Focus Group 
EducateEducate potential investors to reduce their riskpotential investors to reduce their riskInnovation Bridge Structures Turn

“Valley of Death” into “Challenge Basin”Valley of Death  into  Challenge Basin
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EngineeringEngineering‐‐Business School Partnerships Business School Partnerships 
Develop Champions to Run the Gauntlet of RisDevelop Champions to Run the Gauntlet of RiskkRapid Prototype Infrastructure  Rapid Prototype Infrastructure  

Mitigate small business demonstration Mitigate small business demonstration costscosts
Innovation Bridge Structures Turn

“Valley of Death” into “Challenge Basin”Valley of Death  into  Challenge Basin
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Network for Computational 
NanotechnologyNanotechnology





C b Pl tf $2 9M/ f fi l ibl ft fiCyber Platform:  $2.9M/yr for five years; renewal possible after five years
Nodes:  $700K/yr for five years



Engineering Education
EEC Strategic Plan 2007 2011EEC Strategic Plan 2007‐2011

• Retention and throughput in our engineering schools remain a 
critical problemcritical problem.

• Retention:  98% of the students who left STEM degree programs 
cited poor teaching by the faculty.  (1997 study by Seymour and 
H itt)Hewitt)

• Retention:  Of those students who began studies in an Engineering 
UG program, only 56% completed the degree by age 30.

• Throughput:  Engineering graduation rate is in the low 60’s%.

• Missing links: Between teaching effectiveness andMissing links:  Between teaching effectiveness and 
retention/graduation.

• How does quality in the classroom impact the revenue streams of 
an engineering college?an engineering college?

By Al Soyster, former Division Director, EEC



Who and how are we teaching?



Engineers of the Future

“…for much of its recent history, engineering education seems driven more 
by external “threats” than by internal reflection and visions of how best 
to design a better future.” 

• 1960’s – Soviet threat (Sputnik):

1970’s Economic threat (Japanese man fact ring pro ess)

Scientific Engineer

• 1970’s – Economic threat (Japanese manufacturing prowess):

• 1980’s Demographic threat (retirements & sagging ENG enrollments):

Transactional Engineer

• 1980 s – Demographic threat (retirements & sagging ENG enrollments):

• 1990’s Global threat (relative decline of U S competitiveness in

Managerial Engineer

• 1990 s – Global threat (relative decline of U.S. competitiveness in 
global context & ubiquitous IT):

• 2000’s – Environmental threat (imperative global sustainability):

Global Engineer

( p g y)

“Creating a Culture for Scholarly and Systematic Innovation in Engineering Education,”
ASEE, 2009.

Holistic Engineer



Engineering Education 
Research and PracticeResearch and Practice

• Develop the rich scholarly activity that is growing rapidlyp y y g g p y

• Support practitioner activities

• Bridge the education researcher and practitioner 
communities

• Develop alternative pathways for engineering education
Most pipeline issues are local (Rec 3B ENG Strategic Plan)– Most pipeline issues are local (Rec. 3B, ENG Strategic Plan)

– Re‐entry of students (AS, BS, etc.)

– Veterans

– Broadening participation



What is Engineering Education Research?
Think ERC 3‐Tier Chart

“Creating a Culture for Scholarly and Systematic Innovation in Engineering Education ,”
ASEE, 2009.



Engineering Education Research
PPrograms

• Research Initiation Grants in Engineering Education (RIGEE)g g ( )

• Research in Engineering Education (REE)

• Nanotechnology Undergraduate Education in Engineering 
(NUE)

• Ethics Education in Science and Engineering (EESE)

• Broadening Participation Research Initiation Grants in• Broadening Participation Research Initiation Grants in 
Engineering (BRIGE)

• CAREER

POC S K itPOC:  Sue Kemnitzer



• Objectives:  
– To broaden participation of Engineering faculty new to Engineering Education 

Research
– To address major challenges in developing the career preparation of engineers

• Concept:  Engineering Education = Loosely coupled complex system
• NOT curriculum development

POC:  Dr. Alan Cheville



Research in Engineering Education

• Program Description:  NSF 10‐1340
• Proposal preparation per GPG• Proposal preparation per GPG
• Two full proposal windows in 2012

– Jan. 23 – Feb. 10, 2012
– Aug. 20 – Sept. 14, 2012

• Objectives:
– Diversify pathways to and through engineering programs
– Understand how to increase diffusion and impact of engineering 

education research outcomes
– Understand engineering education in broader, organizing frameworks 

(innovation, globalization, sustainability, etc.)
– Increase understanding of how engineering students learn  and the 

capacity that supports such discovery

POC:  Dr. Alan Cheville



Science, Technology, Engineering, and 
Mathematics Talent Expansion Program p g

(STEP) Centers:  National Center for Innovation Education

NSF 10 569• NSF 10‐569

• EHR DUE/ENG EEC

• A comprehensive and coordinated set of activities to address the• A comprehensive and coordinated set of activities to address the 
challenge of educating engineers to be innovators

• $10‐million over 5 years 

• Co‐funded 50‐50 between ENG and EHR

• Expected outcomes
– Create engineers who are more innovative

– Build new knowledge about how to educate engineers to be innovative

– Develop new tools to measure innovativeness

• Award:  Stanford University



Innovations in Engineering Education, 
Curriculum, and Infrastructure (IEECI)

• 2008 Act significantly expands benefits to 
veteransveterans

– 36 months of tuition limited to 
maximum in state tuition for state 
university.university.
– Monthly Housing Allowance
– $1000 for Books and Supplies

• 2.1 M veterans are eligible (est.)
• 46% of veterans use benefits for four year 
college
• Veterans are nontraditional
• 98% US citizens

Replaced by RIGEE NSF 11 507Replaced by RIGEE NSF 11‐507
Due date:  March 31, 2011



Engineering Career Development

• Faculty

• CAREER

• BRIGE

• Graduate Students

• Graduate Research Fellowships (GRFP)• Graduate Research Fellowships (GRFP)

• GRFP Engineering Innovation Fellows

• Integrative Graduate Education and Research TraineeshipsIntegrative Graduate Education and Research Traineeships 
(IGERT)

• Graduate Research Development Supplements



Engineering Career Development

• Research Experiences for Undergraduates (REU)
– Supports the involvement undergraduates in ongoing research

– $8M/year available for engineering; deadline for site proposals in Aug. 
each year

– MOU with DOD AFOSR and DOE Geothermal Program

• Research Experiences for Teachers (RET) in Engineering
– Supports the active involvement of K‐12 teachers and community 

college faculty in engineering research to bring knowledge ofcollege faculty in engineering research to bring knowledge of 
engineering and technological innovation into their classrooms

– $3M/year available

CISE d $1 2M FY11– CISE now engaged ‐ $1.2M FY11

– $2M for FY12

– Solicitation is NSF11‐509



Junior FacultyJunior Faculty

• Core programsCore programs

• CAREER

G• BRIGE

• RIGEE



CAREER:  Teacher‐Scholar
NSF 11 690NSF 11‐690

• “Successful applicants will propose creative, effective, integrated
h d d l d d h h llresearch and education plans, and indicate how they will assess 

these components.” 

CAREER Project Description:
• a description of the proposed research project; 
• a description of the proposed educational activities including• a description of the proposed educational activities, including 

evaluation 
• a description of how the research and educational activities are 

integrated with one another; andintegrated with one another; and 
• results of prior NSF support, if applicable

ENG Funding Levels:  ≤ $400K for five years



BRIGE:  Mentor‐Scholar
NSF 11‐576NSF 11 576

• BRIGE:  “a vehicle to promote the participation of engineers from 
all segments of the engineering community especially fromall segments of the engineering community, especially from 
under‐represented groups”

• BRIGE supports

– Innovative research

– Broadening Participation (Diversity) plan:  recruiting and 
retaining a broad representation of engineering researchersretaining a broad representation of engineering researchers

• Integrate excellent research and research training of diverse 
groupsg p

• Funding Level:  ≤ $175K for two years

• Contact:  Dr. Omnia El‐Hakim and division program director
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