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Open Science
What is it?

• Global approach to science.

• It is a philosophy of behavior more than anything else.

• Make research findings available, free of charge.

• Emphasis on openness, reproducibility, replicability, transparency, integrity.
• Several OS principles are now mandatory at major funding boards:

I EU’s Horizon 2020 (here, here).
I U.S.’s National Institutes of Health (NIH; here, here).
I U.S.’s National Science Foundation (NSF; here).
I JSPS and MEXT over open access (here, here).

Background: By Artem Beliaikin at Pexels, license.

Jorge N. Tendeiro | Open Science | 22 December 2021

https://ec.europa.eu/research/participants/docs/h2020-funding-guide/cross-cutting-issues/open-access-dissemination_en.htm
https://ec.europa.eu/programmes/horizon2020/en/h2020-section/open-science-open-access
https://publicaccess.nih.gov/
https://www.nlm.nih.gov/NIHbmic/nih_data_sharing_policies.html
https://www.nsf.gov/pubs/2017/nsf17060/nsf17060.jsp
https://www.jsps.go.jp/j-grantsinaid/01_seido/08_openaccess/index.html
https://www.mext.go.jp/b_menu/shingi/gijyutu/gijyutu4/002-1/siryo/attach/1323930.htm
https://www.pexels.com/@belart84
https://www.pexels.com/photo/wall-mounted-open-signage-1253184/
https://www.pexels.com/license/
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Open Science
Why?

• Contribute to robust and speedy scientific discovery.

• Sharing materials allows getting constructive feedback.

• Improve quality of published research.

• Increase societal relevance, maximize public benefit, avoid resource waste.

• Meet expectations from funders.

Background: By Markus Winkler at Unsplash, license.
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https://unsplash.com/@markuswinkler
https://unsplash.com/photos/qSYRsN1x6Ts
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Open Science
Pillars

See Crüwell et al. (2019), also here.

• Open data (FAIR principles; Wilkinson et al., 2016).

• Open materials, code.

• Open methodology (preregistratin, registered reports).

• Open access.

• Reproducibility, replicability (Penders, Holbrook, & de Rijcke, 2019).

• Open review.

• Open educational resources.

Background: By Trish H-C at Unsplash, license.

Jorge N. Tendeiro | Open Science | 22 December 2021

https://osf.io/mcjnq/
https://unsplash.com/@trish_hc
https://unsplash.com/photos/xkiKgHZt4yg
https://unsplash.com/license
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What went wrong?

Jorge N. Tendeiro | Open Science | 22 December 2021



7

What went wrong?

Humm, where to start?. . .

• Journals biased towards publishing ‘positive’ results.

• Researchers misinterpreting basic inference (p-values and NHST, CIs).

• Poorly designed, low powered, experiments.

• Little incentive to run replication studies.

• Ignoring warnings for decades.

• Misconduct.

• Questionable research practices, including p-hacking, HARKing.

• Vague methods section, leading to virtually non-reproducible results.

• . . .

Background: By Peter Rock at Pexels, license.

Jorge N. Tendeiro | Open Science | 22 December 2021

https://www.pexels.com/@damright
https://www.pexels.com/photo/broken-boat-632079/
https://www.pexels.com/license/
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Maybe it’s not that bad?. . .
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Maybe it’s not that bad?. . .

Unfortunately, it really is.
And the scenario applies across a broad spectrum:

• Medicine:
Ioannidis (2005), Begley and Ellis (2012), Errington et al. (2014), Prinz, Schlange, and Asadullah (2011).

• Economics:
See Camerer et al. (2016), Chang and Li (2021), Duvendack, Palmer-Jones, and Reed (2017).

• Social Sciences:
See Camerer et al. (2018), Klein et al. (2018), OSC (2015).

• Many other fields:
See Baker (2016).

Background: By OpenClipart-Vectors at Pixabay, license.

Jorge N. Tendeiro | Open Science | 22 December 2021

https://pixabay.com/users/openclipart-vectors-30363/
https://pixabay.com/vectors/deny-disagree-disapprove-discourage-2028634/
https://pixabay.com/service/license/
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Good to know
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What’s new
Center for Open Science

• See Center for Open Science.

• Offers many services:
I Open Science Framework (OSF) for collaborative projects, share data, preprints. . .
I Preregistrations.
I Registered reports.
I Open Science badges.
I . . .

Background: From Center for Open Science licensed under CC BY-ND 4.0.

Jorge N. Tendeiro | Open Science | 22 December 2021

https://www.cos.io
https://www.cos.io/products/osf
https://www.cos.io/initiatives/prereg
https://www.cos.io/initiatives/registered-reports
https://www.cos.io/initiatives/badges
https://www.cos.io
https://creativecommons.org/licenses/by-nd/4.0/
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What’s new
Open Science Framework

• See Open Science Framework.

• Allows sharing of data, study materials, research proposals.
• Easy access to preprints and effectively bypass publisher’s unnaceptably expensive paywalls

(please see this movie!!).

Background: From Center for Open Science licensed under CC BY-ND 4.0.

Jorge N. Tendeiro | Open Science | 22 December 2021

https://www.cos.io
https://player.vimeo.com/video/273358286
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What’s new
Open Science Framework

Background: From Center for Open Science licensed under CC BY-ND 4.0.

Jorge N. Tendeiro | Open Science | 22 December 2021

https://www.cos.io
https://creativecommons.org/licenses/by-nd/4.0/


14

What’s new
Preprints

Well, new at least in some fields. . .

• Upload manuscripts, pre- and/or post-reviewed.

• Free access for everyone to read.

• Common in some fields for years, but still new to many others.

Examples (besides OSF already mentioned):
arXiv (since 1991!), bioRxiv (2013), ChemRxiv (2017), PsyArXiv (2016), PeerJ (2013),. . .

Do share preprints!

Background: By B S K at FreeImages, license.

Jorge N. Tendeiro | Open Science | 22 December 2021

https://arxiv.org/
https://www.biorxiv.org/
https://en.wikipedia.org/wiki/ChemRxiv
https://psyarxiv.com/
https://peerj.com/preprints/
https://www.freeimages.com/photographer/spekulator-53353
https://www.freeimages.com/photo/holding-hands-1310340
https://www.freeimages.com/license
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What’s new
Preregistration

See Nosek, Ebersole, DeHaven, and Mellor (2018).

Document your research plan online:

• read-only

• time-stamped

• with pre-analysis plan

• (include as much detail as possible).

Advantages:

• Distinguish exploratory from confirmatory research.

• Reduce researcher df’s.

• No p-hacking, HARKing.

• Not a waste of time, just a time-reversed heurisitc.

Background: By Bich Tran at Pexels, license.

Jorge N. Tendeiro | Open Science | 22 December 2021

https://www.pexels.com/@thngocbich
https://www.pexels.com/photo/photo-of-planner-and-writing-materials-760710/?utm_content=attributionCopyText&utm_medium=referral&utm_source=pexels
https://www.pexels.com/license/
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What’s new
Preregistration

Examples: OSF, AsPredicted, ClinicalTrials
(and various options for clinical trials, where this is done for years).

Background: By Bich Tran at Pexels, license.

Jorge N. Tendeiro | Open Science | 22 December 2021

https://www.cos.io/initiatives/prereg
https://aspredicted.org/
https://clinicaltrials.gov/
https://www.pexels.com/@thngocbich
https://www.pexels.com/photo/photo-of-planner-and-writing-materials-760710/?utm_content=attributionCopyText&utm_medium=referral&utm_source=pexels
https://www.pexels.com/license/
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What’s new
Registered Reports

See Nosek and Lakens (2014).

Main ideas:

• Peer review the RQs and methodology before collecting data:
Stage 1 Peer Review.

• Upon in-principle acceptance, complete the study by following the protocol.

• Publication is assured upon ascertaining adherence to the registered protocol
(or providing compelling reasons to deviate from it):
Stage 2 Peer Review.
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What’s new
Registered Reports

Major advantage on top of those for preregistrations:

• Avoid publication bias.

• Quality of the study over novely or positive results.

Q: How popular are Registered Reports these days?
A: At the moment, about 300 journals (!) already offered this possibility
(see here for a full list).
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Final thoughts
So now what?

For me, it’s all about taking little steps.
Trying to do all of it at once is just crazy.
Adapt things to your field and needs.
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Final thoughts
Some more suggestions

A selection of extra resources you can consider looking at, complementing what was shown before (Robson et
al., 2021):

• Check if your journal is/offers open access: Sherpa/Romeo.

• Database of Open Access journals.

• FAIR data principles.

• Data repositories: Nature, Zenodo.

• Request a paywalled article (legally!).

• Peer reviewers’ Openness Initiative.
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Final thoughts
Open Science in Japan

I still don’t know much. This is what I found:

• https://openscience.jp/. But it seems outdated.

• Research Center for Open Science and Data Platform (RCOS) for research data management.

• JST also has some directives for a few years now.

• A Twitter Open Access account, but it seems inactive.

• JUSTICE (is the name a homage to the Knight Rider?)

Includes an Open Access roadmap.
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