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Abstract

The COVID Information Commons (CIC)
was funded by the National Science Foun-
dation (NSF) in 2020 to develop a public
access portal to facilitate the discovery of
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COVID-related research. The goal was to
enable knowledge sharing and collaboration
across NSF-funded COVID-related projects to
accelerate research and mitigate the effects
of the COVID-19 pandemic. The success
of the CIC as a portal and community, as
well as the growth in COVID-19 pandemic-
related research, led to the approval of a CIC-
Extension (CIC-E) grant in 2021. With this
extension, additional COVID-related research
projects from NSF- and National Institutes of
Health (NIH)-funded researchers were added
to the CIC, enabling cross-agency collab-
oration. The CIC has served as a valu-
able resource for thousands of researchers,
students, and decision-makers in government,
academia, nonprofits, and industry to collab-
orate and accelerate the most promising
COVID research. This chapter describes the
goal, process, and impact of the CIC as a
research portal and collaborative community,
presenting it as a role model for future soci-
etal challenges that can be addressed with
scientific research and researcher engagement.
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1.1 Introduction

The COVID Information Commons (CIC) was
funded by the National Science Foundation
(NSF) in 2020 to develop an open access portal
to facilitate discovery of COVID-related research
(U.S. National Science Foundation, https://www.
nsf.gov/awardsearch/show Award?AWD_ID=202
8999&Historical Awards=false). The goal was
to enable knowledge sharing and collaboration
across NSF-funded COVID-related projects to
accelerate research and mitigate the effects of the
COVID-19 pandemic.

The success of the CIC as a portal and commu-
nity, as well as the growth in research related to
the COVID-19 pandemic, led to the approval of
a CIC-Extension grant (CIC-E) in 2021. The CIC
has served as a valuable resource for thousands
of researchers, students, and decision-makers in
government, academia, nonprofits, and industry
to enable collaboration to accelerate government-
funded research into practical application. The
CIC serves as a model for integrated knowl-
edge sharing and collaboration for public health
challenges today and into the future.

The CIC grew from a portal aimed at providing
quick discovery of hundreds of NSF Rapid
Response Research (RAPID) grants at its launch
in July 2020 to a dynamic portal of over 14,000
NSF- and National Institutes of Health (NIH)-
funded COVID-related research projects by 2025.
The NSF funding vehicle known as a Rapid
Response Research (RAPID) Proposal is used
when there is a severe urgency with regard to
availability of, or access to, data, facilities, or
specialized equipment, including quick-response
research on natural or anthropogenic events and
similar unanticipated occurrences, such as the
COVID-19 pandemic. The CIC search portal
was developed with FAIR—Findable, Accessible,
Interoperable, Reusable—data and research prin-
ciples to encourage cross-domain research, span-

ning projects related to biology, education, public
health, human behavior, and more. As of October
2025, there were over 11,800 individuals in the
CIC community, including researchers, profes-
sionals, students, and citizens based in 1,450+
academic, government, industry, and nonprofit
institutions. From 2020 through early 2025, the
CIC’s open online content attracted over 63,000
viewers of data visualizations, research lightning
talk videos and transcripts, datasets, data science
projects, and research websites.

This chapter discusses the CIC conceptualiza-
tion, the evolution of the project from a minimum
viable product (MVP) in 2020 to the develop-
ment of a dynamic CIC portal and community,
as well as the CIC’s ongoing value and legacy.
The COVID Information Commons—Research
Insights from the Coronavirus book published by
Springer Nature in 2025, in which this chapter is
included, provides a glimpse into 50 of the 14,000+
research projectsinthe CIC which have enabled the
development of science-based insights and recom-
mendations to address the COVID-19 pandemic.
The CIC book was envisioned with the intention
to communicate critical insights from COVID-19
research to the scientific community and to inform
the mitigation of future pandemics. It is hoped that
this resource provides value to society for many
years to come.

1.2 The COVID Information
Commons (CIC) Journey

The CIC journey began when NSF contacted the
Northeast Big Data Innovation Hub (NEBDHub)
at Columbia University (funded by NSF#1916585
(U.S. National Science Foundation, https://www.
nsf.gov/awardsearch/showAward?AWD_ID=191
6585&Historical Awards=false) and #1550284
(U.S. National Science Foundation, https://www.
nsf.gov/awardsearch/show Award?AWD_ID=

1550284)) in March 2020 to request their lead-
ership in developing a proposal to create the
COVID Information Commons, https://covidi
nfocommons.datascience.columbia.edu/) as a
findable, searchable, interoperable virtual portal
for researchers, students, citizens, and decision-
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makers in government, academia, nonprofits, and
industry. This portal was envisioned as a means
to enable research discovery and collaboration
in order to mitigate the impact of the COVID-19
pandemic. The CIC proposal was submitted to
NSF in March 2020 and funded in May 2020 by
a RAPID grant (NSF #2028999) (U.S. National
Science Foundation, https://www.nsf.gov/awards
earch/showAward?AWD_ID=2028999&Histor
icalAwards=false) under the Coronavirus Aid,
Relief, and Economic Security (CARES) Act. The
CIC was developed by the NEBDHub, in collabo-
ration with the Midwest Big Data Innovation Hub
(https://midwestbigdatahub.org/), South Big Data
Innovation Hub (https://southbigdatahub.org/),
and West Big Data Innovation Hub (www.wes
tbigdatahub.org). The development of the CIC’s
model of integrated information and knowledge
sharing was led by staff from the NEBDHub,
Columbia University Libraries (CU Libraries),
and Columbia University Information Technology
(CUIT) teams.

When Phase I launched in 2020, the CIC
functioned as an open, centralized portal for
easy access to the hundreds of COVID RAPID
projects funded by NSF. As the COVID-19
pandemic stretched into 2021, the CIC-E award
(NSF #2139391) (U.S. National Science Founda-
tion, https://www.nsf.gov/awardsearch/show Aw
ard?AWD _1D=2139391&Historical Awards=
false) provided an additional $2,000,000 to fund
Phase II of the CIC. This new award supported
the continued expansion of the CIC portal to
include thousands of projects funded by federal
grants from NSF and NIH. As of 2025, the CIC
Awards & Researcher Database included over
14,000 NSF- and NIH-funded research awards
related to the COVID-19 pandemic and its broad
societal impacts.

The CIC project provided support for
researcher collaboration through webinars,
working groups, and interactive online programs.
These programs included a Research Light-
ning Talk Webinar Series which began in July
2020 with two presentations from NSF-funded
Principal Investigators (PIs). The PIs discussed
their COVID-19-related research to an attentive
audience, inspiring interest from over 40 other

COVID researchers who wanted to present their
research projects as well. This dynamic spawned
the CIC webinar series, which began as a monthly
set of lightning talks on new research and then
transitioned into a quarterly webinar series
where presenters discussed their research results
and insights. Recordings of these presentations
were shared on the CIC website, YouTube, and
the Columbia University Academic Commons
(AC) digital repository. With the use of curated
playlists, the CIC video series enabled ongoing
public discovery and access to this important
research content.

The CIC project team also created programs
that supported the professional development of the
students and early-career researchers within the
broader CIC community. These emerging public
health leaders were encouraged to participate in
collaborative projects to explore current and future
pandemic research and recovery efforts. Among
these programs were the CIC Student Working
Group, student research projects, and Student
Paper Challenges. To support these initiatives,
additional data and metadata were added to the
CIC portal, including listings of COVID funding
opportunities, publications, datasets, and more.

Looking to the future of the CIC beyond 2025,
the team decided it was important to ensure
ongoing access to the CIC database, the project
website and content. In 2024, the CIC content
was archived with Dryad, an open data publishing
platform and community committed to the open
availability and routine re-use of research data
(Hudson et al. 2024). This enables the CIC’s rich
data and metadata compendium to serve as a FAIR
role model for collaborative research and learning
opportunities today and in the future.

1.3 The CIC as a Collaborative
Innovation Community

The CIC project was collaborative from its incep-
tion. The CIC Leadership Team webpage on the
project website included details for all four NSF-
funded regional Big Data Innovation Hubs (The
Big Data Innovation Hubs, https://bigdatahubs.
org/) whose network of researchers and scholars
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provided the CIC programs with a national
research and support network.

The collaborative culture of the CIC also
enabled teamwork across Columbia Univer-
sity and multiple associated organizations. The
NEBDHub led the CIC project from its posi-
tion within Columbia University’s Data Science
Institute in coordination with Columbia Univer-
sity Information Technology (CUIT) who created
and hosted the website, as well as the Columbia
University Libraries (CU Libraries). The collabo-
ration with CU Libraries was very beneficial in
developing the information management, orga-
nization, and UX/UI (user experience/user inter-
face) design for CIC users. The website develop-
ment, hosting, and scaling from the original CIC
MVP to the broader CIC-E database was led and
hosted by CUIT in collaboration with the CIC-E
system architect.

1.3.1 Collaboration Between
the Northeast Big Data
Innovation Hub

and Columbia University

Libraries

The collaboration between the CU Libraries and
the NEBDHub began with a casual conversation
and an immediate connection between high-level
administrators at a campus event. At the start of the
COVID-19 pandemic, this connection continued
through email and the NEBDHub invited CU
Libraries to review a data management plan from
the NEBDHub, including possible collaboration
opportunities. Little did the participants know that
they were modeling a lasting culture of commu-
nication, setting the tone for future collaborations
at the very initial planning stages of this project.
Although the initial invitation of participation
to the CU Libraries team was centered on data
curation, it quickly became clear that the CU
Libraries staff had valuable expertise to share on
other topics, including metadata practices, infor-
mation architecture, and information access. The
success of the relationship between the NEBDHub
and the CU Libraries can be attributed to a
sense of mutual respect and to a general team

ethos of curiosity. The CU Libraries team was
initially tasked with providing recommendations
for the metadata standards and architecture for
the site and suggestions about the general design
of the public website interface. In later stages,
the team also provided recommendations about
how internal website pages accessed by staff
members would look and operate, as well as work-
flows and recommendations for staff adding new
grant records to the database. Further, the CU
Libraries team agreed to publish the videos and
transcripts of the CIC Research Lightning Talks
in the Columbia University Academic Commons
(AC), providing persistent digital object identi-
fiers (DOIs) for over 140 CIC research light-
ning talks with English transcripts and multilin-
gual translations of each video. This ensured that
CIC content would remain findable, accessible,
interoperable, and reusable into the future, abiding
by the FAIR open science principles.

1.3.1.1 CICWebsite Design

A key aspect of the way that the CIC team worked
was to keep an open mind and thoughtfully weigh
the various needs and desires of all website visi-
tors. It was important that the website be navigable
for users coming from different academic back-
grounds or professional knowledge of COVID-19
research and with different devices.

When the CIC production environment MVP
was deployed in July 2020, just two months after
the NEBDHub received a RAPID award from
NSFin May 2020, the website included two online
search mechanisms available through the home-
page (Fig. 1.1). The first search mechanism was a
customized search into the NSF Simple Search
database for each NSF Directorate, including:
Biological Sciences; Computer and Information
Science and Engineering; Education and Human
Resources; Engineering; Geosciences; Mathe-
matical and Physical Sciences; Social, Behavioral
and Economic Sciences; and the Office of the
Director. This highlights how multi-disciplinary
COVID-related research was from the begin-
ning of the pandemic, and underscores the rare
opportunity for multidimensional collaboration to
assess and mitigate broad and interrelated societal
impacts that the CIC provided. The second search
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Fig.1.1 COVID Information Commons (CIC) homepage—Ilaunched in July 2020

mechanism was a machine learning (ML)-enabled
clustering tool, named the COVID Research
Explorer ML Maps. Built on the Lingo4G clus-
tering and visualization engine from CarrotSearch
(https://carrotsearch.com/lingo4g/), the ML Maps
tool provided a colorful and visually-structured
faceted search of all the COVID awards in the CIC
database. Awards were presented in topograph-
ical maps by keyword (Fig. 1.2a) and in tree maps
with kaleidoscope-like visualizations of research
projects within topical clusters (Fig. 1.2b). The
colors could be customized to show awards asso-
ciated with various parameters (Fig. 1.3a) (e.g., by
institutions in a given U.S. state, awardee organi-
zation, PI, or funding organization) (Fig. 1.3b).
These visualizations provided a FAIR mechanism
where users could identify potential scholars and
research projects in a given topical area, geog-
raphy, institution, and more. This tool enabled
researchers from around the world to find collab-
orators, meeting the mission of the CIC to enable
scientific cooperation to mitigate the impact of
COVID-19. A prime example of the broad collab-
oration which was enabled through the CIC was
when an NSF-funded COVID researcher located
in Buffalo, New York was discovered through the
CIC portal in 2020 by a student researcher in

South Korea, who engaged a researcher in the
United Kingdom (UK) to enable collaboration
when there was so much uncertainty and learning
in countries around the world related to COVID-
19. The FAIR capabilities of the CIC enabled and
fueled collaborative innovation and partnerships.

The CU Libraries team was an invaluable
collaborator as the CIC website and UX/UI
was designed, as libraries are often publishers
and maintainers of content-rich websites. Web
designers in libraries must regularly balance the
need to present precise and detailed information
for sites that should be browsable and not over-
whelming to users in search of specific resources.
One recommendation that the CU Libraries team
members made early on was to provide users
with multiple ways of viewing information about
COVID-19 awards. This included the website
search results page, a detailed view of the specific
grant with links back to more comprehensive
records on the NSF website, and the ability to
download search results as a CSV (comma sepa-
rated values) file, a feature that was not available
on the NSF website at the time in 2020.

In the CIC-Extension phase of the project, CU
Libraries team members provided feedback on
how NIH grant data could be seamlessly inte-
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grated into the public view, as well as recommen-
dations for the behavior that users expect when
filtering and faceting search results.

1.3.1.2 Metadata Mapping
Recommendations
CU Libraries team members made initial recom-
mendations about what content would be most
useful to harvest from the NSF Application
Programming Interface (API) for the CIC. There
were some early challenges with the data,
including number codes for entities that were not
translated into their corresponding text values.
The CUIT team members were able to review
and address this by building a custom dictio-
nary of terms for the CIC database. CU Libraries
team members also made suggestions about the
frequency of the API call to NSF, and made recom-
mendations for the desired CIC database behavior
if there were differences in the metadata between
the sources (live NSF JSON and static NSF XML)
and local CIC database records.

The CU Libraries team also provided sugges-
tions about how the metadata from NSF could
be supplemented with persistent identifiers (PIDs)
including researcher-supplied ORCID iDs. As a
part of the larger project team designing the CIC
researcher survey to capture information for CIC
PI profiles, they also recommended collecting
DOIs for related works from researchers for the
purpose of later linking their awards data to
their publication data. Libraries team members
also recommended using Research Organization
Registry (ROR) identifiers which were incorpo-
rated into Phase II of the CIC. Wikidata identi-
fiers were also considered, but were not adopted
in favor of RORs. At the time of the metadata
architecture work, there was not an industry-
recommended PID to use for grant IDs, and so
external grant identifiers (other than the NSF, and
later NIH, grant IDs) were not included.

1.3.1.3 Database Management
Recommendations
and Workflows
CU Libraries team members advocated for
internal website tools that could be used by
NEBDHub students and staff to add, remediate,

and enhance metadata for CIC records. With web
projects, it is common for the internal pages of
a web application to receive less attention, espe-
cially when so much attention is being paid to the
accessibility of the public pages. However, staff
workflows and efficiencies are heavily reliant on
tools that function, layout that is intuitive, and
helper language and documentation that is clear.
Alongside the development of these tools, CU
Libraries team members made training recom-
mendations for staff who would use the internal
pages. The goal was to build capacity within the
NEBDHub and CIC teams—of both staff and
students—which would allow for the maintenance
and eventual growth of the resource to be inter-
nally sustainable. The process of designing and
finalizing the internal tools took time, but was ulti-
mately beneficial and saved the time of staff in the
longer term, including time required to orient new
staff and students to the system.

1.3.1.4 Raising the Visibility of CIC
Research
The CU Libraries team members included staff
who managed the Columbia University Academic
Commons (AC) (https://academiccommons.col
umbia.edu/), the university’s digital repository.
When the CIC Research Lightning Talk series
began, it seemed natural to include these works
in the repository. NEBDHub team members gath-
ered video files and video text track (VTT) caption
files of the talks while generating English tran-
scripts as Microsoft Word and PDF documents.
Those materials were packaged and uploaded to
the AC, where they could be viewed and down-
loaded from the repository. Each transcript was
given a digital object identifier (DOI) enabling
ongoing findability of the content (https://academ
iccommons.columbia.edu/search?f%5Bseries_
ssim%5D%5B %5D=COVID-19+Research+Lig
htning+Talks&search_field=all_fields).

The CU Libraries and NEBDHub staff worked
closely to develop a workflow which leaned on
existing digital translation tools while refining the
content with an eye toward scientific specificity
and accuracy, with a multilingual approach toraise
the visibility and leverage of the CIC research.
The technical workflow used was described in the
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blog post “The COVID Information Commons &
Columbia University Libraries — using trans-
lation & transcription to increase accessibility
to NSF-funded research,” which was published
through CU Libraries in 2025 (Close et al. 2023).

1.3.2 Enabling Researcher
and Student Collaboration
Across the CIC Community

The CIC Website Portal

and Collaboration Tools

The CIC website was developed as an open
portal providing easy access to many researcher
assets, as well as multiple research and researcher
discovery and collaboration tools. Beyond the
original CIC project search mechanisms shown in
Fig. 1.1, a new COVID Awards and PI Database
was developed and deployed in October 2020.
The new database interface included a faceted
search of hundreds and eventually thousands of
COVID awards, originally from NSF with the
later addition of NIH when the CIC-E funding
was committed in 2021. By simply providing a
keyword (Fig. 1.4.a), PI name (Fig. 1.4.b), insti-
tution, or topical area, one could find thousands of
research grants with metadata about the research,
researcher, institution, funder, funding amount
and grant duration.

A CIC PI Profile feature was developed as
well which was populated by CIC researchers
filling out an online survey form where they were
asked to provide information about their COVID
research and their ORCID iD in order to link to
their overall research profile. ORCID is a free,
unique, PID for individuals to use to disambiguate
their work as they engage in research, scholarship,
and innovation activities (https://orcid.org/). The
CIC PI Profiles also included links to the PI’s CIC
Research Lightning Talk video(s), keywords for
their research, links to their NSF or NIH abstract
on the agency websites, and links to the PI’s
research websites for ease of data and research
discovery. A sample CIC PI profile is provided in
Fig. 1.5.

In addition to the COVID Awards &
Researcher Database, the CIC team developed

1.3.2.1

several other resources to serve the CIC’s cross-
disciplinary community of scientists, students,
and researchers. These online resources included
lists and links for:

e Open datasets related to the diverse impacts of
the pandemic including health models, vacci-
nation data, genetic sequences, and mental
health insights from many countries and
regions around the globe

e U.S. and international research funding oppor-
tunities

e Career and professional development
resources and  opportunities  including
jobs, internships, fellowships, presentations,
publications, and events

e Groups and guides featuring COVID-19-
related organizations and networks

e The CIC Student Working Group which
focused on COVID-related research projects

e CIC Student Paper Challenge opportunities
for undergraduate, community college, and
graduate students, and recent graduates

e CIC user tutorial videos
A video library of all CIC videos begin-
ning with the kickoff webinar in July 2020,
plus 30 additional CIC Research Lightning
Talk Webinars, and over 140 separate CIC
Research Lightning talk videos and transcripts
in multiple languages.

1.3.2.2 CICWorking

Groups—A Collaboration

Engine
In late 2022, the CIC team developed a project
plan to spearhead a Working Group specifi-
cally designed to support undergraduate and
graduate students with an interest in public
health research (https://covidinfocommons.dat
ascience.columbia.edu/content/student-working-
group). The first Working Group session was
held in January 2023 and hosted 20+ students
from schools across the USA. The CIC team
continued to hold monthly meetings with the
students, and by September 2023, Working
Group members came to a consensus that
student-led research projects should be a priority
for their community.
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With help from part-time student employees
at Columbia University, the CIC Student
Working Group launched its first collaborative
research project, the COVID-19 Data Visu-
alization Project, in 2023 (https://nebigdata
hub.org/cic-data-viz-project/). The CIC Student
Working Group’s membership increased expo-
nentially after this new project was launched,
growing to over 2,400 members based at
574 organizations by October 2025. The CIC
Student Working Group hosted three addi-
tional independent research projects suitable
for individuals and groups of learners alike—the

Analyzing Pandemic Responses Project, the
COVID-19 Data Dashboard Project, and the
Data & Research Methods Project. These four
projects engaged over 2,500 learners based in
nearly 500 academic, nonprofit, government, and
professional institutions (https://nebigdatahub.
org/cic-data-viz-project/;  https://nebigdatahub.
org/cic-apr-project/;  https://nebigdatahub.org/
covid-dashboard/; https://nebigdatahub.org/drm-
project/). Students who completed these projects
received a Certificate of Completion from the
CIC team which could be featured on their
resume or LinkedIn profile. These students were


https://nebigdatahub.org/cic-data-viz-project/://nebigdatahub.org/cic-data-viz-project/
https://nebigdatahub.org/cic-data-viz-project/://nebigdatahub.org/cic-data-viz-project/
https://nebigdatahub.org/cic-data-viz-project/://nebigdatahub.org/cic-data-viz-project/
https://nebigdatahub.org/cic-data-viz-project/://nebigdatahub.org/cic-data-viz-project/
https://nebigdatahub.org/cic-apr-project/://nebigdatahub.org/cic-apr-project/
https://nebigdatahub.org/cic-apr-project/://nebigdatahub.org/cic-apr-project/
https://nebigdatahub.org/covid-dashboard/://nebigdatahub.org/covid-dashboard/
https://nebigdatahub.org/covid-dashboard/://nebigdatahub.org/covid-dashboard/
https://nebigdatahub.org/drm-project/://nebigdatahub.org/drm-project/
https://nebigdatahub.org/drm-project/://nebigdatahub.org/drm-project/

1 The COVID Information Commons—A Portal and Community for Researcher Collaboration 13

Fig.1.5 Sample CIC PI
Profile
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curriculum—an exciting opportunity for broader
impact and community engagement.

With input from members of the CIC
Student Working Group, the CIC Project team
also developed a new program to facilitate
student networking and professional develop-
ment to support their research journeys in
May 2024 called the Portfolio & Network
Building (PNB) Group (https://nebigdatahub.
org/pnb-group/). CIC Student Working Group
members initially requested a space for direct
student-to-student networking, and quickly real-
ized that they would also benefit from project port-
folio reviews and peer resume reviews. Additional
requests for the CIC Project team to share insights
and best practices on leadership styles and profes-
sional communications led to the development of
afive-session workshop series designed to support
STEM student learning, engagement, and profes-
sional development. A LinkedIn page was devel-
oped for the PNB Group and a cohort of 15 data
science mentors was encouraged to share their
data science career insights with new members
in that space (https://www.linkedin.com/groups/
13009480/). As of October 2025, the PNB Group
had over 3,000 members based at 713 schools
and 153 other organizations. The rapid growth of
these student-facing programs was indicative of
the CIC’s educational and professional develop-
ment value as well as the community’s broader
interest in communal research and collabora-
tion.

1.3.2.3 CIC Student Paper
Challenge

When the COVID-19 pandemic sparked societal
challenges, the CIC team saw an opportunity to
engage students in meaningful research, high-
lighting the importance of broad collaboration
and knowledge sharing. In December 2020, the
CIC Student Paper Challenge (CIC SPC) (https://
covidinfocommons.datascience.columbia.edu/
content/2024-cic-student-paper-challenge)  was
launched to encourage current and recently-
graduated undergraduate students to contribute to
the scientific community by exploring COVID-19
research topics, and to develop research skills and
insights to spur innovation in mitigating current

and future pandemics. The CIC-E funding in
2021 supported further development of the
annual CIC SPC, which was expanded to include
community college and graduate students. It also
funded a modest incentive for the winners of
the undergraduate/community college cohort and
the graduate student cohort. Winners received
certificates and were invited to present on the CIC
Research Lightning Talk webinars, alongside
professional NSF- and NIH-funded researchers,
providing professional development opportu-
nities for student researchers who may lead
pandemic and public health research in the future.
The CIC SPC quickly expanded, with annual
relaunches in 2022, 2023, 2024, and 2025. Each
year, students from institutions around the world
were invited to submit papers addressing COVID
recovery, health and scientific insights, potential
future research discoveries, and innovations.

Students were encouraged to develop their own
research questions, leveraging the CIC’s resources
to explore topics that aligned with their inter-
ests, such as the pandemic’s impact on education,
or public policy differences regionally. Through
virtual mentorship calls, they were guided by data
science, STEM, and healthcare professionals who
provided guidance for students to complete their
compelling research.

From 2020 through 2025, the CIC SPC
attracted participation from 804 students and 65
mentors, representing 150+ institutions, offering
students a unique opportunity to contribute to
pandemic response research and health inno-
vation. Judges, including academic, industry,
and nonprofit professionals, evaluated the SPC
submissions, ensuring students received feedback
from various disciplines. Winning papers were
judged based on intellectual merit and broader
impact, two criteria used by NSF to evaluate
project proposals. Winning papers were published
on the CIC website and presented during CIC
Research Lightning Talks webinars, CIC Student
Working Group Meetings, and Northeast Big Data
Innovation Hub Symposiums. Community feed-
back was overwhelmingly positive. One of the
student presenters was offered research funding
and a potential internship by webinar attendees.
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The CIC SPC successfully engaged students
across multiple disciplines, from data science
and finance to public policy and public health.
The challenge successfully fostered an environ-
ment where students could contribute to the
ongoing pandemic response while also gaining
access to professional development opportuni-
ties.

1.4 Evolving the CIC for Growth
1.4.1 CIC Portal and Community
Evolution

When the original CIC portal was designed, it
was expected to house no more than a few thou-
sand research awards. This was based on optimism
that the COVID-19 pandemic might be short lived
and contained. The reality was that the effects
of COVID-19 would persist for years, with a
much broader impact from a timeframe and soci-
etal perspective than originally hoped. When it
was decided to include all NSF- and NIH-funded
COVID-related research in the CIC to extend
researcher collaboration and research evolution,
the CIC needed to be redesigned to scale to many
more awards. The CIC-E system architect took
on this challenge including multiple elements of
design as follows:

e Redesigned the database to scale for many
more thousands of awards
e Deployed new software design approaches for
scale which included:
— API-centric design
— Serverless deployment
— Keeping up with updates to the NSF and
NIH APIs
— Addressing
concerns
e Expanded the data model to encompass more
types of content which included:
— Added support for publications and datasets
— A common model to manage award infor-
mation from NSF, NIH, and other funders
— An administrative interface for manual
corrections to content

potential cybersecurity

e Built automated tools to import and refine
content

e Developed a process to periodically archive
content in Dryad for persistence beyond the
life of the CIC itself (Hudson et al. 2024)

e Designed and built a next-generation search
system to allow searching over all of
the content simultaneously and navigating
between different types of content including
research awards, datasets, and publications

1.4.2 CIC Community
Communications Evolution

Communications was a central tenet of the CIC’s
growth and outreach efforts from its inception in
2020, in part because of the remote-only work
and research environment in which the CIC was
launched during COVID-19 quarantine. Addition-
ally, the CIC team understood early on that the
sweeping impacts of the pandemic meant that
every academic discipline could benefit from the
scientific conversations fostered through the CIC
ecosystem.

Building upon an audience engagement
strategy designed for the NEBDHub, the CIC
team identified three key channels for reaching
the target audience. The first was the CIC website
(COVID Information Commons, https://covidinfo
commons.datascience.columbia.edu/), launched
in July 2020, designed, and maintained with
support from CUIT. Website traffic was bolstered
by frequent updates to the site, including the addi-
tion of new CIC Student Working Group projects,
webinar videos, and COVID-related resources. In
2025, the CIC website continued to attract an
average of 2,000 visitors quarterly, the majority
based in the USA. This demonstrated the ongoing
value of the CIC as the world navigated beyond
the original COVID-19 situation.

Another crucial communications channel for
the CIC was the email listserv used to communi-
cate the CIC newsletter and invite professionals
and students to participate in CIC programs and
webinars. The CIC newsletter began as a monthly
communication in 2020 and was transitioned to
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a quarterly CIC newsletter in January 2025. The
newsletter audience grew to 2,100+ subscribers by
October 2025 who engaged with the COVID and
multidisciplinary research-related news curated
by the CIC staff and student contributors. Another
8,200+ NSF and NIH researchers were invited
to participate in CIC research and collaboration
opportunities via a separate listserv. In 2024, the
CIC team spearheaded a redesign of the CIC
newsletter, streamlining the content design to
maximize engagement and drive traffic to the CIC
website.

The third leg of the CIC communica-
tions strategy was social media. With targeted
campaigns on X (formerly Twitter), Instagram,
LinkedIn, YouTube, and Slack, the CIC team
reached thousands of followers with news about
new research challenges, event announcements,
and networking opportunities (https://x.com/NEb
igdatahub;  https://www.instagram.com/nebigd
atahub/; https://www.linkedin.com/company/
northeast-big-data-innovation-hub; https://www.
youtube.com/channel/UCaHjFSdvLnxWeY ski
3QjU_g; https://join.slack.com/t/covidcommons/
shared_invite/zt-2rkr2h7x1-sx9eSXJUsJ6x_nfd
GcaebA). As of October 2025, the CIC reached
over 4,500 subscribers across social media plat-
forms, with the greatest growth taking place via the
YouTube and LinkedIn channels. Whereas the CIC
website and newsletters were vehicles for sharing
news and updates, the social media platforms
were key in fostering and maintaining long-term
community engagement with the CIC. The CIC
team developed longitudinal campaigns that cele-
brated the CIC Student Working Group’s progress
with new research projects and sparked peer
conversations. In combination, the CIC website,
newsletter, and social media platforms were an
effective integrated communications toolkit that
the CIC team used to sustain the momentum of
scientific research and collaboration across the
community.

1.5 Outcomes and Broader
Impact

The culture of collaborative innovation engen-
dered in the CIC project, community, and website
from its inception set the proper tone to enable
researchers and students to leverage each other’s
research to develop valuable multidisciplinary
insights to benefit COVID research and related
scientific opportunities. The tools and content
developed and delivered through the CIC website
enabled researcher discovery around the world.

The thousands of researchers who engaged
through the CIC shared their experience, research
and learnings to provide broader impact and value
to other academic and scientific projects starting
in 2020 and continuing throughout the project.
Project team members presented together at
conferences such as the Coalition for Networked
Information (CNI) in November 2020 where CIC
PI Hudson and the CU Libraries leader Trinidad-
Christensen presented their CIC collaboration
and the value of the NEBDHub and Libraries
partnership (Hudson et al. 2020), with another
CIC presentation in August 2023 to provide an
update on the growth and broader impact of
the CIC. Ten of the PIs whose research was in
the CIC portal presented their research virtually
at the International FAIR Convergence Sympo-
sium in Paris in November 2020 to increase the
international collaboration opportunities for the
COVID researchers. The CIC was also presented
at National Cancer Institute (NCI) conferences on
Biomedical Digital Twins in 2023, 2024 and 2025,
to inspire the idea to develop a CIC-like portal
to share knowledge, insight, research, videos, and
inspire student engagement in biomedical digital
twins to cure cancer.

The CIC website continually evolved with the
introduction of new programs in response to valu-
able input from the community. By March 2025,
the CIC website (Fig. 1.6) provided easy access to
over 14,000 research grants funded by NSF and
NIH through the COVID Awards & PI database
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and the COVID Research Explorer ML Maps
Tool. To increase ease of use for new users,
the project team recorded a CIC User Tutorial
video (An Introduction to the COVID Informa-
tion Commons video, https://youtu.be/X1rMZP
10HS50). The links to the Student Working Group,
and Student Projects and Challenges, inspired
student participation and collaboration.

1.6 COVID Information
Commons Learnings
for Mitigation of Future
Pandemics

The COVID Information Commons project
proved to be a pivotal collaboration mecha-
nism for thousands of researchers, students,
and professionals around the world who shared
a common mission to mitigate the societal
impacts from the COVID-19 pandemic. Together,
they developed and discovered complementary
research to inform future research, and to inform
recommendations for their communities. The
ability to provide data discovery of over 14,000
NSF- and NIH-funded grants, the associated
researchers, datasets, and networks, all through
one portal, was very valuable for the scientific,
government, academia, and student community.
The advanced ML clustering tools provided clear
and compelling visualizations of the research
topics which advanced critical thinking for
leverage of various research approaches and
insights for valuable collaborations. The virtual
programming through synchronous research
lighting talks and question and answer webi-
nars and easy asynchronous access to over
140 researcher videos online provided broader
impact, including translations of the lightning
talk transcripts for English, Spanish, French,
and Hindi, increasing the FAIR nature of the
CIC output. All of these mechanisms were easy
to create and highly impactful. Future chal-
lenges, such as those presented by the COVID-
19 pandemic, could benefit from the develop-
ment of similar mechanisms and communities.
The CIC team began working with NIH and the
NCI in 2023 to discuss how a CIC-like portal and

community for researcher and student engage-
ment could enable more data and insight sharing
to accelerate precision medicine and cures for
cancer. Curing cancer would be a great silver
lining to the results of the COVID-19 pandemic,
which claimed over seven million lives around
the world (Worldometer, https://www.worldomet
ers.info/coronavirus/).

The collaborative and supportive culture
developed at the onset of the CIC project,
between the Big Data Innovation Hubs across the
USA, across disciplines from the Data Science
Institute, to the Columbia University Informa-
tion Technology and Columbia Libraries teams,
and for researchers, professionals, and students
from all scientific domains, supported the art of
listening, learning, and collaborating. The CIC
team itself had a culture of responsiveness, flex-
ibility, and the ability to move quickly, which
engendered the same in the CIC community.
Building an open, listen-first culture allowed
increased understanding across boundaries and
built a foundation for future collaborative inno-
vation opportunities. Engaging students in under-
standing and addressing the pandemic enabled
them to learn how to think about challenges
they have never encountered before and helped
prepare them for future challenges, as they grow
to be the leaders of tomorrow.

The coming together of nearly 100 COVID-
19 researchers in the CIC book in 2025, five
years after the COVID-19 pandemic began and
the CIC portal and community was created, shows
the deep and long-lasting camaraderie created for
individuals focused on a mission to continue to
reduce the impact of the COVID-19 pandemic.
The thousands of students engaged through the
CIC focused not just on the present situation, but
also on what they may be dealing with in future
pandemics and public health emergencies.

The CIC teamwork has the potential to
continue for years to come, as COVID-19
continues to evolve and penetrate the world, with
the hope that it inspires similar collaborative
innovation communities and technology-enabled
portals and knowledge sharing to combat future
societal challenges.
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COVID INFORMATION COMMONS
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4th! science-based research!
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