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CISE programs address national priorities

AI, Big Data, & Robotics
Image Credit: CCC and SIGACT CATCS

Cybersecurity
Image Credit: ThinkStock

Computer Science 
Education

Image Credit: Calvin Lin, University of Texas, Austin

Smart 
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Image Credit: US Ignite

Image Credit: Photo by Christa Neu; Lehigh University

Quantum Information 
Sciences

Advanced Wireless 
Research

Manufacturing & 
Microelectronics

Future Computing 
Systems
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CISE Divisions

Information and Intelligence Systems studies the interrelated roles of 
people, computers, and information to increase our ability to understand data, as 
well as to mimic the hallmarks of intelligence in computational systems 

Computer and Network Systems invent new computing and 
networking technologies and finds new ways to make use of current 
technologies. 

Computing and Communication Foundations advances computing 
and communication theory, algorithms for computer and computational 
sciences and architecture and design of computers and software.

Office of Advanced Cyberinfrastructure supports and coordinates the 
development, acquisition, and provision of state-of-the-art cyberinfrastructure 
resources, tools and services essential to advancing science and engineering.
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The CISE Core Programs
Office of Advanced 

Cyberinfrastructure (OAC)
• Data/Software
• Leadership and Advanced Computing
• Networking/Cybersecurity
• Learning and Workforce

Computing & Communication 
Foundations (CCF)

• Algorithmic Foundations
• Communications and Information 

Foundations
• Software and Hardware Foundations
• Foundations of Emerging Technologies

Computer & Network Systems
(CNS)

• Computer and Network Systems
• Education and Workforce Development

Information & Intelligent Systems 
(IIS)

• Human-Centered Computing
• Information Integration & Informatics
• Robust Intelligence

CISE



Secure and 
Trustworthy 
Cyberspace 

(SaTC)

Smart and 
Connected 

Communities 
(S&CC)

Computer 
Science for All 
(CSforAll:RPP)

Research on 
Emerging Tech 
for Teaching & 

Learning (RETTL)

Research 
Experiences for 
Undergraduates 

Sites (REU)

Faculty Early 
Career Dev. 

Program 
(CAREER)

Directorates, divisions, programs also participate in cross-cutting solicitations, both within…

CISE Community 
Research 

Infrastructure 
(CCRI)

CISE-MSI Research 
Expansion 
Program

(CISE-MSI)

Formal Methods 
in the Field

(FMitF)

CISE Research 
Initiation 
Initiative

(CRII)

Future of Work at 
the Human Tech-
nology Frontier 

(FW-HTF)

Smart Health and 
Biomedical 
Research…

(SCH)

…and across directorates.

New cross-cuts often align with NSF leadership and executive branch science priorities



Technical 
Themes

CISE in a Post-Moore World: 
The Seismic Shift

Transcendence of Artificial 
Intelligence

CISE’s Sociotechnical Frontier

(Excerpted from CISE Assistant Director Margaret Martonosi’s CISE outreach slides) 
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Seismic Shift 
à

NSF Programs

Foundations of Emerging Technologies 
(FET) à New core cluster in CCF

Principles & Practice of Scalable Systems 
(PPOSS)

QCIS Faculty Fellows, Quantum Leap 
Challenge Institutes (QLCI)

Beyond 5G/Advanced Wireless à PAWR, 
Resilient and Intelligent NextG Systems 
(RINGS), Secure 5G and Beyond Act



RINGS program: Resilient & Intelligent 
NextG Systems

• $40M effort in Phase 1
• Augments current 

investments in networking 
and computing research

• Resilience-motivated 
designs 

• Diverse partnerships 
• Ready-to-use city-scale 

testbeds
• Awards in early 2022
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National AI 
Research 
Resource 
(NAIRR)
Task Force

§ Vision: A shared computing and data infrastructure that would 
provide AI researchers and students across scientific fields with 
access to a holistic advanced computing ecosystem. This would 
include:
§ Secure, high-performance, privacy-preserving computing frameworks; 
§ High-quality, representative datasets; and 
§ Appropriate educational tools and user support mechanisms. 

§ Why: Democratize access to the cyberinfrastructure that fuels AI 
research and development, enabling all of America’s diverse AI 
researchers to participate in exploring innovative ideas for 
advancing AI, including communities, institutions, and regions that 
have been traditionally underserved

§ The National AI Initiative Act of 2020 (became law on January 1, 
2021) establishes the National AI Research Resource (NAIRR) Task 
Force (TF) to:
§ Explore feasibility/advisability of a NAIRR
§ Develop roadmap & implementation planß
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Learning, abstraction, and inference 

Reasoning, uncertainty, causality

Agents and multiagent systems

Foundations

National hubs for 
universities, government, 
industry and nonprofits 
to advance AI research 
and education
• $20M over five years per 

Institute
• Third round solicitation now 

available: 22-502
• Pre-proposals due Jan 14, 2022

https://www.nsf.gov/publications/pub_summ.jsp?WT.z_pims_id=505686&ods_key=nsf22502
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CISE’s Sociotechnical Frontier
• Cyber-Physical and Cyber-Human 

interactions increasingly shape our society 
and economy, at all levels and in many 
forms: Health, connectivity, community, 
fair access to trustworthy information…

• Reshape computation to “bake in” equity, 
fairness, security, trust, privacy, …

Highlights
• DASS: Designing Accountable Software 

Systems 
• CIVIC Innovation Challenge: 400+ 

proposals -> 52 Stage 1 Awards -> 17 
Stage 2 awards

• Project Overcome: Novel Broadband for 
Virtual Learning 

• CISE/SBE workshops look ahead toward 
future investments

• NASEM Study on Ethics and Governance 
in Computing Research and Applications

https://vimeo.com/404649740
https://nsfcivicinnovation.org/stage-1-awardees/

https://vimeo.com/404649740


CIVIC 
Innovation 
Challenge 
Awards 
Tracks:
>400 -> 52 -> 17

Funded by NSF and DOE, 
focuses on communities 
and mobility, specifically 
offering better mobility 
options to solve the 
spatial mismatch 
between affordable 
housing and jobs, as well 
as access to services like 
food and childcare.

Track A Track B
Funded by NSF and DHS, 
focuses on resilience to 
natural disasters in the 
context of equipping 
communities for greater 
preparedness to and 
response after disasters 
such as floods, hurricanes 
and wildfires.

Stage 2: $15.9 million in awards to 17 teams to conduct 
and evaluate pilot projects that address community-
identified challenges in 12 months



Part II: 
Finding CISE-related funding

18



The CISE Core Programs
Core Programs: 
Small (no deadlines) 
Medium (Dec 22)

Notes and Recent 
Changes:
CCF FET (newish)
CNS unified core 
programs (formerly 
CSR + NeTS)
IIS: HCC (name 
change from CHS)
OAC:  Core (new)

Office of Advanced 
Cyberinfrastructure (OAC)

• Data/Software
• Leadership and Advanced Computing
• Networking/Cybersecurity
• Learning and Workforce

Computing & Communication 
Foundations (CCF)

• Algorithmic Foundations
• Communications and Information 

Foundations
• Software and Hardware Foundations
• Foundations of Emerging Technologies

Computer & Network Systems
(CNS)

• Computer and Network Systems
• Education and Workforce Development

Information & Intelligent Systems 
(IIS)

• Human-Centered Computing
• Information Integration & Informatics
• Robust Intelligence

CISE



Beyond the Core
Other CISE Programs

• CISE-MSI Research Expansion

• Principles and Practices of Scalable Systems
• Formal Methods in the Field

• Designing Accountable Software Systems
• Big Data Hubs (community resource)

Multi-directorate Programs led by CISE
• Secure and Trustworthy Cyberspace

• Cyber-physical Systems

• National AI Research Institutes

• Smart and Connected Health

• Smart and Connected Communities

• Civic Innovation Challenge (CIVIC)
• National Robotics Initiative

• Fairness in AI with Amazon

• Research on Emerging Technologies for 
Teaching and Learning

• Collaborative Research on Computational 
Neuroscience

Early-Career
• CAREER
• CISE Research Infrastructure 

Initiation Award (CRII)
Programs Led by Other Directorates 
but of Interest to CISE
• Designing Materials to 

Revolutionize and Engineer our 
Future

• Foundational Robotics
• Future Manufacturing
• Spectrum Innovation Initiative
• Sustainable Regional Systems
• Neural and Cognitive Systems
Education programs
• Computer Science for All
• Computing in Undergraduate 

Education
• Broadening Participation in 

Computing Alliances

Infrastructure
• Major research Instrumentation
• Mid-Scale Research Infrastructure – Size 

classes 1 ($6-20M) and 2 ($20-100M)
• CCRI – CISE Community Research 

Infrastructure
• Cyberinfrastructure for Sustained 

Scientific Innovation (CSSI)
• Campus Cyberinfrastructure (CC*)
NSF Big Ideas and their Solicitations
• Future of Work
• Harnessing the Data Revolution
• Data Science Corps
• Quantum Leap and QCIS Faculty Fellows
Entrepreneurship and Translation
• Convergence Accelerator
• I-Corps, SBIR/STTR
• Industry/University Cooperative 

Research Centers (IUCRC)
• CISE InTrans supplements, CISE 

Transition-to-Practice opportunities



So, how do you find your home(s)?
• NSF Award search
– https://www.nsf.gov/awardsearch/

• Shows programs that fund your kind of stuff
– And program officers to reach out to

• Following example: “misinformation”

https://www.nsf.gov/awardsearch/
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More ways to find opportunities
• Subscribe to NSF pubs
– https://www.nsf.gov/publications/
– “Program announcements and information”
– Helpful to know where the new action is

• Browse and search funding opportunities
– https://beta.nsf.gov/funding/opportunities

• Read the solicitations
– (Check that you’re on the current version)

https://www.nsf.gov/publications/
https://beta.nsf.gov/funding/opportunities
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More ways to find opportunities
• Talk to folks in your area
– Also, paper acknowledgements often list awards

• Dear Colleague Letters
– Often one-time requests for ideas in specific areas
– Found in https://www.nsf.gov/publications/

https://www.nsf.gov/publications/




Part III
Proposal review and proposal writing



NSF Proposal & Award Process Timeline



NSF Review Criteria
1. What is the potential for the proposed activity to:

a. advance knowledge and understanding within its own field or
across different fields (Intellectual Merit); and
b. benefit society or advance desired societal outcomes (Broader Impacts)?

2. To what extent do the proposed activities suggest and explore creative, original, 
or potentially transformative concepts?
3. Is the plan for carrying out the proposed activities well-reasoned, well-
organized, and based on a sound rationale? Does the plan incorporate a 
mechanism to assess success?
4. How well qualified is the individual, team, or institution to conduct the 
proposed activities?
5. Are there adequate resources available to the PI (either at the home institution 
or through collaborations) to carry out the proposed activities?



Help the Reviewers
• You are writing to reviewers and program officers.

• Make what they are looking for easy to find, using 
the language of the review criteria and headings to 
highlight the elements of the project description.

• Don’t assume that all reviewers will know the jargon 
of your discourse community or commonly used 
acronyms; reviewers may not be in your subspecialty.

• Make sure the most important things – the 
contributions, the plans – receive the most space.



Before You Begin Writing
• Do your homework
– Print and read the PAPPG
– Read the solicitation carefully multiple times
– Check for webinars, FAQs, other program resources
– Check the NSF Awards Search Page
– Read sample proposals; ask funded PIs (politely!)

• Talk to NSF Program Officers about your ideas
– Prep a 1-2 page writeup in advance
– Key questions, contributions, activities



Project Summary Suggestions 

• One page maximum
• A general description of the project to be designed, 

implemented, and evaluated
– Recommend less motivation, more contribution

• Intellectual Merit and Broader Impacts required

• “First impression”, so treat it as first class
– Don’t just excerpt bits from the proposal



Project Description Should Include…
• Project overview
• Project goals, objectives, and contributions
• Explanation of principles that guided the project design, 

informed by the literature
• Effectiveness and impact of prior support
• Detailed research/eval/impacts plan (with a timeline)
• Qualifications of key personnel
• Anticipated results
• Clear statements of intellectual merit and broader impacts



What Makes This Project Important?
• How is it innovative or potentially transformative?
• How will it advance knowledge and move the field 

forward?
• What are the anticipated outcomes or products of 

this project?
• Who will be interested in these outcomes, and how 

will you target dissemination of findings to them?
• How might these products or findings be useful on a 

broader scale?



What Have You And Others Done?
• Describe the theoretical and research basis on 

which the proposal is based. 
• Discuss how the proposal is innovative and 

different from similar projects.
– Both your own and others’.
– How has that research influenced this project?
– Use Results of Prior Support to demonstrate impact



Who Will Do the Work?
• Briefly describe the expertise of the persons included 

on the proposal and why they are needed:
– Education researchers and evaluators
– Teachers and/or practioners
– Community and/or industry
– STEM-related content experts

• Upload two-page bios for all senior personnel 
• Don’t forget the mentoring plan if Post-Docs are 

involved.



Better broader impacts
• Some (not all) possible pathways:
– Education (grad, undergrad, K-12, informal)
– Impact across disciplines/public and science outreach
– Inclusion/broadening participation/diversity
– Datasets, tools, software, other materials
– Actual (not generic claimed) social impacts of the work

• Be specific: what will you do, how will you know?
• Few believable impacts >> many perfunctory ones



Common proposal gotchas
Importance

Proposed problem not nationally important
Weak, vague, or no connection to STEM content
Relevant literatures not cited

Methods (For some proposals)
Inadequate or inappropriate research design
Vague or inappropriate data collection & analyses
Too much data being collected 
Appropriate expertise not represented
Cost at small scale prohibitive when scaled up



What to Avoid 

• Ignoring requirements stated in the solicitation or PAPPG
• The “Trust Me” approach. Provide citations or evidence for 

critical assertions made, and details of work. 
• The “Oversell” of yourself or your project. Persuade with 

the quality of the proposal, not glitzy/sales language.
• General, vague, or rambling narrative; low precision/details 
• Too much rationale and prior work, not enough method and 

details of what will actually be implemented. 

• Note: URLs are no longer allowed in Project Description
• More advice: https://www.nsf.gov/cise/workshops/career/



Resources
• Structure and strategy

– https://www.nsf.gov/publications/pub_summ.jsp?ods_key=strategicpl
an

• Finding funding opportunities
– https://www.nsf.gov/awardsearch/
– https://www.nsf.gov/publications/
– https://beta.nsf.gov/funding/opportunities

• Writing proposals
– https://cisecareerworkshop.web.unc.edu/
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Contact the NSF Program Officer(s) of the program(s) that 
fit your expertise:

• Introduce yourself and your research experience.
• Tell them you want to become a reviewer for their program.
• Ask them when the next panel will be held.
• Offer to send a 2-page CV with current contact information.
• Stay in touch if you don’t hear back right away.

How Do I Become a Reviewer?



For More Information

• nsf.gov/staff
• nsf.gov/staff/orglist.jsp
• nsf.gov/about/career_opps/rotators/index.jsp

“Ask Early, Ask Often!”



NSF Needs You!

Program Offic
ers

Ad hoc Reviewers
Adviso

ry Panelist
s

Division Directors


