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Introduction
Introductions | What is open science?



What is open science?
● Aim: to make research data and outputs more open and accessible to the 

wider community

● Open science includes:
○ Open data
○ Open software
○ Open access publishing
○ Open licensing
○ Open educational resources
○ Open peer review
○ Open methodology

● We are going to focus today on open data



Why open science?
● Increases transparency and reproducibility of research

● Increased reach and visibility

● Improves collaboration

● Increased equity and access to research and education

● What else?



But what if I get scooped??
● Sharing research openly helps you establish priority and provenance

○ Priority: You can create a timestamped DOI before your paper is published
○ Provenance: If someone reuses your data inappropriately, you can prove 

you collected it

● If you are scooped:

○ The impact of being scooped is not as severe as most researchers fear!
○ 97.4% of “scooped” projects are still published (in molecular biology)
○ Short-term impacts are worse than long-term impacts
○ Citation: Hill, Ryan, and Carolyn Stein. 2021. Scooped! Estimating Rewards for Priority 

in Science.

https://carolynstein.github.io/files/papers/scooped.pdf
https://carolynstein.github.io/files/papers/scooped.pdf
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Exploring FAIR
Introduction to the FAIR data principles



What is FAIR data?

https://www.scibite.com/solutions/enterprise-fair-data-mdm/

https://www.scibite.com/solutions/enterprise-fair-data-mdm/


Findable, Accessible…
● MOST data repositories and openly shared data conform to these 

standards

● Findable research data:
○ Are assigned a DOI or similar persistent identifier
○ Are richly described, with the DOI or identifier included
○ Are searchable in places like Google

● Accessible research data:
○ Are retrievable through their DOI or identifier
○ If data are not sharable, metadata are still accessible

■ So people can see that the data exist and what they are about



…Interoperable, Reusable
● Some freely shared research data are still not fully FAIR!

● Interoperable research data:
○ Are easy to use by other researchers with different workflows
○ Are described using open, FAIR vocabularies

■ Try https://fairsharing.org/
○ Are machine-actionable and future-proof

● Reusable research data:
○ Come with a clear, easy to access data sharing license
○ Have clearly described, accurate provenance 
○ Follow commonly-accepted standards in their domain

https://fairsharing.org/
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FAIR activity
How can we make data FAIR?



Is this dataset FAIR?
● Sample dataset: Messy circus route data

● How is it Findable? How could its findability be improved?
○ Has an easy-to-find DOI, searchable

● How is it Accessible? How could its accessibility be improved?
○ Data are retrievable, or metadata are accessible

● How is it Interoperable? How could its interoperability be improved?
○ Can be used by people with different workflows; future-proof

● How is it Reusable? How could its reusability be improved?
○ Has a license; easy to see where it came from; follows normal conventions

https://dataverse.harvard.edu/dataset.xhtml?persistentId=doi:10.7910/DVN/JDNNI1


Your turn!
● In groups, look at a dataset of your choice

○ If you don’t have one, you can use this one: Apple quality

● Join the Padlet and write down your thoughts

https://www.kaggle.com/datasets/nelgiriyewithana/apple-quality
https://padlet.com/allietatarian/fair-data-sharing-d3fwpixg6omj6qo4
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Why share data?
Why are the FAIR principles important?



For science/the world
“Sharing scientific data accelerates biomedical research discovery, 
enhances research rigor and reproducibility, provides accessibility to 
high-value datasets, and promotes data reuse for future research 
studies.

Ultimately, the sharing of scientific data expedites the translation of 
research results into knowledge, products, and procedures to 
improve human health.”
- NIH, Sharing Scientific Data

https://sharing.nih.gov/data-management-and-sharing-policy/sharing-scientific-data


For your colleagues/field
● Your data and results will be more easily reproducible
● Can share negative data, reducing repeated failed experiments
● For faculty, future lab workers will be able to pick up projects more easily
● Flaws in literature more easily spotted

https://www.nature.com/articles/d41586-023-02299-w

https://www.nature.com/articles/d41586-023-02299-w


The prevalence of ‘Zombie’ trials

https://www.nature.com/articles/d41586-023-02299-w

https://www.nature.com/articles/d41586-023-02299-w


For yourself
● Increases citations
● Makes your data easier to use for your future self
● Prevents data loss/retractions
● Can help with promotions, etc

Colavizza G, Hrynaszkiewicz I, Staden I, Whitaker K, McGillivray B (2020) The citation advantage of 

linking publications to research data. PLOS ONE 15(4): e0230416. 

https://doi.org/10.1371/journal.pone.0230416

Major finding: Sharing 
data can lead to up 25% 
more citations

https://doi.org/10.1371/journal.pone.0230416
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Repositories
How/where can you share your data?



Subject-specific repositories
● First step: Does your grant require the use of a specific repository?

● Second step: Does your grant allow for the use of specific repositories?
○ Ex: NIH-supported data repositories; some require certain funding

● re3data.org should be your next step if neither of these are true 

● Find a repository before you start your project
○ Some repos require a deposit fee; can include this in grants!

https://sharing.nih.gov/data-management-and-sharing-policy/sharing-scientific-data/repositories-for-sharing-scientific-data
https://www.re3data.org/


Generalist repositories
● GREI (Generalist Repository Ecosystem Initiative)

○ Dataverse
■ Recommended – Tufts has a Dataverse under Harvard

○ OSF
■ Tufts has a landing page
■ Recommended for heterogenous projects – i.e., not just data

○ Dryad
■ Does some curation; has a fee

○ Vivli
■ “individual participant-level data from completed clinical trials”

○ Zenodo
■ Will create a DOI for GitHub repositories

○ Figshare
○ Mendeley Data

● All create DOIs, are indexed by Google, etc...

https://researchguides.library.tufts.edu/dataverse
https://researchguides.library.tufts.edu/c.php?g=474848&p=5560862
https://osf.io/institutions/tufts
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Challenges + ethics
Obstacles to data sharing



Brainstorm

What are the challenges to sharing data? 

Why doesn’t everyone already do this?



Ethics
● When can you NOT share data?

○ “Legal, ethical, or technical factors” – NIH DMSP wording
○ Sensitive Personally Identifiable Information (PII)

■ Ex: SSNs
○ HIPAA or FERPA protected information
○ Deidentified information that can be tied back to an individual



Ethics
● When can you NOT share data?

○ “Legal, ethical, or technical factors” – NIH DMSP wording
○ Sensitive Personally Identifiable Information (PII)

■ Ex: SSNs
○ HIPAA or FERPA protected information
○ Deidentified information that can be tied back to an individual

● Informed consent

● Intellectual property rights
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Why not just provide data at request?
● Researchers looked for data from 

~3500 papers published in OA 
journals that required data sharing
○ All BioMed Central papers 

published January 2019
● 1792 papers had “will share upon 

request” statements
○ 93% did not share their data
○ Most (86%) never responded to 

request for data
○ 123 of 1792 (6.8%) ended up 

sharing their data
● Are you able to respond to every 

email request you receive?

Mirko Gabelica, Ružica Bojčić, Livia Puljak, Many researchers were not 

compliant with their published data sharing statement: a mixed-methods 

study, Journal of Clinical Epidemiology, Volume 150, 2022, Pages 33-41, 

https://doi.org/10.1016/j.jclinepi.2022.05.019. 

https://doi.org/10.1016/j.jclinepi.2022.05.019
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