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Opening up to 
Open Science



Who am I? Dr. Chelle Gentemann

Why am I here talking to you? 

More: @ChelleGentemann👋

https://twitter.com/ChelleGentemann


(Kent Porter / The Press Democrat)

https://blog.maxar.com/for-a-better-world/2017/supporting-response-to-california-wildfires-with-open-data3
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Redundant efforts

Error prone

Impedes advancements

Difficult to share, version, etc.

Reinforces institutional advantages

Closed 
Software
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Local 
Infrastructure

Compiler-specific OS

Unique environment

Software restrictions

Reinforces institutional advantages
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https://images.adsttc.com/media/images/5037/e348/28ba/0d59/9b00/0252/newsletter/stringio.jpg?1414230875

Restricts access to knowledge

Perpetuates exclusionary practices

Reinforces institutional advantages

Pay-wall
Publishing

7



Heart valves and seat belts are 
made that only fit men’s bodies 
(significantly increasing mortality 
rates for women) 

Voice-recognition software only 
recognizes the voices of men 

AI cropping algorithms for 
Twitter/Zoom have racial biases

How does who participates 
in science affect solutions?

Murphy, M. C., Mejia, A. F., Mejia, J., Yan, 
X., Cheryan, S., Dasgupta, N., et al. (2020). 
Open science, communal culture, and 
women’s participation in the movement 
to improve science. Proceedings of the 
National Academy of Sciences, 117(39), 
24154–24164. 
https://doi.org/10.1073/pnas.1921320117

Is a solution the best solution?

8



Gentemann, C. L., Holdgraf, C., Abernathey, R., Crichton, D., Colliander, J., 
Kearns, E. J., et al. (2021). Science storms the cloud. AGU Advances, 2, 
e2020AV000354. https://doi.org/10.1029/2020AV000354
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Data

https://www.dataquest.io/blog/design-tips-for-data-viz/

Cloud-based data

Easier to collaborate

Easier to reproduce and build on

Access not bandwidth-limited

More Interdisciplinary research

Broadens participation
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https://www.dataquest.io/blog/design-tips-for-data-viz/

Permissively licensed

Public on GitHub

Collaboratively built tools

More robust code

Source of increase in AI/ML

Speeds up science

Open Software
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Open Cyberinfrastructure -
Science Data Platforms

Image credit: Ryan Abernathey and https://2i2c.org/

Platform agnostic, open 
source infrastructure 
solutions

Developed by the 
community

Rapidly becoming default 
for science
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Moving to NASA

More inclusive open science can help solve 

society’s most pressing problems—and at a 

faster pace—but making it mainstream 

requires systemic institutional change.
https://issues.org/opening-up-open-science-gentemann-erdmann-kroeger/

https://issues.org/opening-up-open-science-gentemann-erdmann-kroeger/


Open Science: Accessible, Reproducible & Inclusive…  

Creates Research 

That Is:

Cited more 

Creates a bigger impact

Increases transparency

Generates more 

scholarly collaborations

Inclusive Science 

means More:

Collaborative projects

Access to ‘hidden 

knowledge’

Equitable Systems

Participation



We now have the tools to make open science a reality. 

Advances in technology have created accessible, 

reproducible, inclusive science at a scale not possible a 

few years ago.

There is national and global momentum for the move 

to open science.

Equal and open access benefits the public 

Why Now?



We are facing Big Challenges:
● Covid, Climate change, …

Image credit: NOAA

Why Open Science?

We need more people - more hands, more 
eyes, more brains - with diverse experiences 
to participate so that we ask the best 
questions and find the best solutions

Image credit: Twentieth Century Fox

Open Science:
● Accelerates the pace of science
● Increases the impact of science
● Expands applications of data and science
● Shares hidden knowledge & expands participation in science



NASA’s Open-Source science is the 
activation of an open science community

A continuum of open-source science

FULLY CLOSED FULLY OPEN

No public access data
No publications
No insight into processes
No reproducibility
“Black Box” culture

Data access ($$)
Accessible Publications ($$)

Siloed systems
Limited communication

Proprietary Software
“Closed-Tent” culture

Free unlimited data access
Fully documented open software and algorithms

Fully linked data and publications
Open Access Journal publications

Fully Transparent processes
Reproducible across platforms

“Teaching” culture
Open science meetings

Free data access
Open software and algorithms
“Green” Journal publication
Documented processes
Reproducible in specific environments
“Open-Tent” culture



Year of Open 
Science

Leading the Path to Open-Source Science

Transform to Open Science (TOPS) is a $40 million* 
5-year NASA Science Mission Directorate mission

2024

2026

2025

2023

Objectives: 

★ Increase understanding & adoption of open science.  
★ Accelerate major scientific discoveries. 
★ Broaden participation by historically 

underrepresented communities.

Goals for 2027:

★ 20K earn Open 
Science Badge 

★ 5+ major discoveries
★ Increase 

participation of 
underrepresented 
groups by 2x 

*pending 
appropriations

2027



2023 is NASA’s Year of Open Science

Engagement Capacity Sharing 

Resources

Incentives Moving towards openness

TOPS will be energizing and uplifting open science across the scientific community through:



Engagement: 
● High level support and visibility
● Community building

Community building

Outreach

Monthly Community Forums

TOPS Community Panel

Email list

GitHub (discussions enabled)

Website

Conference Visibility
Annual 2023 Meeting: Open Science theme
Promote & Launch the TOPS Open Science Course
Booths, Events, Workshops, Plenary Talks, Comms

AGU, AMS, AAS, AAAS, and more….



OPEN RESULTSOPEN DATA

Capacity Sharing - Resources: Open Science Curricula
5 Modules Organized as a Scientific Workflow

21

OPEN SOFTWAREOPEN TOOLS & 
RESOURCES

ETHOS OF OPEN 
SCIENCE

What is open science, why 
does it benefit me, and why 
does it benefit the greater 
scientific community?

How to share 
software

Best practices for 
sharing all results and 
analysis, as well as peer 
reviewing

How to use popular 
open science tools

How to effectively 
use and share open 
data

Earn Badges at Each Level

Complete All 5 
& earn TOPS 
Open Science 
Badge & 
Certification



Capacity Sharing : Resources

● Open Science Course in Open edX
○ High quality, interaction Open Online Course
○ Free, public, open - for in-person, virtual, and independent learners
○ Videos / quiz / interactive activities/workbooks
○ Fast-pass option for experienced open science practitioners
○ Open edX LMS tracks learners, completion of modules, data analytics

● Incentivize completion of course
○ Gamification: Certification / badges

○ Prizes, challenges, and bootcamps

● Make it easy & everywhere
○ Workshops at all big meetings 

○ Workshops at science team meetings 

○ Workshops through virtual cohorts 



Capacity Sharing within the Community 

TOPS Champions

Scientists to help teach 

modules at events and act 

as Open Science champions

Cohorts

Engage with learners 

through a virtual cohort 

model to increase Open 

Science Badge 

achievement

Summer Schools

Institutions selected to run 

8-12 weeks of teaching the 

5 modules to selected 

science teams + open 

competitive student/early 

career researchers

Curriculum 

Expansion

Groups funded to 

migrate/create discipline 

specific modules and data 

science skills modules to 

Open edX TOPS platform

Hackathons

More hackathons 

that advance data 

science skills and 

open science



Incentives: Open Science Awards 

● Societies create & manage TOPS Open Science Prizes 
& Awards programs

○ Award Purpose: To reward significant leadership and progress 
toward open science and showcase the benefits of open 
science 

● Work with societies to evaluate and update their 
existing awards and recognitions to:

○ Include open science activities as review criteria
○ Where possible allow for team nominations 



Moving towards openness: 
Year of Open Science and the Future

● Recognizing open science practices 
● Holding open meetings
● Sharing hidden knowledge
● Inclusive collaborations

Our proposed plan is to use 2023 Year of Open Science to build momentum and 

support to move towards more openness in science.

Update necessary systems to 

increase visibility

Require a little

Require a little more

Require a lot

2024

2026

2025

2023

2027



Open Science Results Speak for Themselves….

Quotes from https://numfocus.org/case-studies/first-photograph-black-hole

First image of black hole

https://twitter.com/lucassterzinger/status/1502308746831163418
https://twitter.com/elasticsnake/status/1503472807849730062
https://twitter.com/BzGEO/status/1502417574738411521
https://twitter.com/Cyclogenesis_au/status/1502654827020660739
https://twitter.com/mgroverwx/status/1502360288527470600
https://twitter.com/rblourenco/status/1502674968777273348
https://twitter.com/pdebuyl/status/1502377650345725957
https://twitter.com/pcmasuzzo/status/1503262422265704453
https://twitter.com/juliesquid/status/1502422885951889408


How YOU can Get Involved:

To implement a cultural shift, we need community engagement from 

the broad spectrum across the scientific community!

We are looking for the community to co-develop with us

Help out on GitHub

Join the discussions

Advocate for open science within your institution, company, agency, 
community

Build resources and community together

Learn more and collaborate with us - we’re working on GitHub!

● https://github.com/nasa/Transform-to-Open-Science
● Contact Yvonne Ivey (yvonne.ivey@nasa.gov) TOPS Email ListTOPS Website

https://github.com/nasa/Transform-to-Open-Science
https://bit.ly/3JXQQ1Q
https://go.nasa.gov/3tMpk1F


Questions?

Learn more and 
collaborate with us!

TOPS Email List TOPS Website

https://go.nasa.gov/3Lwlb87
https://go.nasa.gov/3tMpk1F

