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Closed and irreproducible research

✔ ❌ ��❌ ��❌⁉ ❌



CC-BY 3.0, Sebastian Bertalan, Wikimedia Commons

 An article about computational science in 
 a scientific publication is not the  
 scholarship itself, it is merely advertising 
 of the scholarship. The actual scholarship 
 is the complete software development 
 environment and the complete set of 
 instructions which generated the figures. 

 https://doi.org/10.1190/1.1822162 
 https://doi.org/10.1007/978-1-4612-2544-7_5 

 Claerbout’s claim: 
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https://doi.org/10.1190/1.1822162
https://doi.org/10.1007/978-1-4612-2544-7_5


https://www.reddit.com/r/pics/comments/d3zhx/how_to_draw_an_owl/ 

https://www.reddit.com/r/pics/comments/d3zhx/how_to_draw_an_owl/


https://oktop.tumblr.com/post/15352780846 

https://oktop.tumblr.com/post/15352780846
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One thing
Have a README: all else is details.

Inspired by Greg Wilson’s Teching Tech Together (http://teachtogether.tech/en/index.html) Rule 1.

Show willingness to help, but don’t stop publishing because lacking docs.
Hard to document for someone else > document for future you, add more on demand.

http://teachtogether.tech/en/index.html
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Four things on reproducible research

Have a README: all else is details.
Have a colleague run your workflow before submission.
Reproduce papers (demand material as reviewer or return the favour 👆).
Publish code and data, cite it.

Rule 1 inspired by Greg Wilson’s Teching Tech Together (http://teachtogether.tech/en/index.html) Rule 1.

http://teachtogether.tech/en/index.html


The Turing Way >>> https://the-turing-way.netlify.app/ 

The Turing Way project illustration by Scriberia. Zenodo. http://doi.org/10.5281/zenodo.3332807¶

https://the-turing-way.netlify.app/
http://doi.org/10.5281/zenodo.3332807
https://the-turing-way.netlify.app/welcome#welcome-image


<Excursion>



T
Traditional and modern scientists

https://en.wikipedia.org/wiki/T-shaped_skills

https://doi.org/10.1007/s10816-015-9272-9

https://jakevdp.github.io/blog/2014/08/22/hacking-academia/ 
https://www.sciencemag.org/careers/2013/05/when-all-science-becomes-data-science
https://escience.washington.edu/community-level-data-science-and-its-spheres-of-influence-beyond-novelty-squared/

Π
Broad knowledge: across disciplines

collaborate with other experts, apply outside of own field
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https://en.wikipedia.org/wiki/T-shaped_skills
https://doi.org/10.1007/s10816-015-9272-9
https://jakevdp.github.io/blog/2014/08/22/hacking-academia/
https://www.sciencemag.org/careers/2013/05/when-all-science-becomes-data-science
https://escience.washington.edu/community-level-data-science-and-its-spheres-of-influence-beyond-novelty-squared/


</Excursion>



CODECHECK

codecheck.org.uk

https://codecheck.org.uk/
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The inverse problem in reproducible research. Figure 1 of https://doi.org/10.12688/f1000research.51738.1

The left half of the diagram shows a diverse range of materials used within a laboratory. These materials are often then condensed for sharing with the outside world via the research paper, 
a static PDF document. Working backwards from the PDF to the underlying materials is impossible. This prohibits reuse and is not only non-transparent for a specific paper but is also 
ineffective for science as a whole. By sharing the materials on the left, others outside the lab can enhance this work.

https://doi.org/10.12688/f1000research.51738.1


https://giphy.com/gifs/muppets-LmBsnpDCuturMhtLfw 
https://giphy.com/gifs/oscars-academy-awards-1991-l0Ex1EbAkeL3na55S 

https://giphy.com/gifs/muppets-LmBsnpDCuturMhtLfw
https://giphy.com/gifs/oscars-academy-awards-1991-l0Ex1EbAkeL3na55S
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Research 
Compendia
= programming language packaging +
   science stuff
= templates
= community practices
   (lab, discipline, language, method)
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http://research-compendium.science
https://giphy.com/gifs/season-16-the-simpsons-16x3-3orieUe6ejxSFxYCXe


Who will look into the research compendia?

https://giphy.com/gifs/muppetwiki-sesame-street-muppets-elmo-TH1doTnuEWR2Ntdnyy 

RSE

https://giphy.com/gifs/muppetwiki-sesame-street-muppets-elmo-TH1doTnuEWR2Ntdnyy


≠

Images: https://pxhere.com/en/photo/477458 https://pxhere.com/en/photo/1087259 https://pxhere.com/en/photo/703106 https://pxhere.com/en/photo/103038
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https://pxhere.com/en/photo/1087259
https://pxhere.com/en/photo/703106
https://pxhere.com/en/photo/103038


Principles

1. Codecheckers record but don’t investigate 
or fix.

2. Communication between humans is key.
3. Credit is given to codecheckers.
4. Workflows must be auditable.
5. Open by default and transitional by 

disposition.
18

Independent execution of computations 
underlying research articles.

50+ Certificates 
https://codecheck.org.uk/register/🔏

https://youtu.be/_nMzFhYro_U
https://youtu.be/_nMzFhYro_U
https://doi.org/10.12688/f1000research.51738.2
https://codecheck.org.uk/register/


One re-execution of computational workflow by codechecker 
during peer review

19The CODECHECK variations. Figure 1 of https://doi.org/10.12688/f1000research.51738.1

👶�� 💻

https://codecheck.org.uk/
https://doi.org/10.12688/f1000research.51738.1


Reproducible AGILE



https://reproducible-agile.github.io/

2017, ‘18 & ‘19: Workshops on reproducibility
2019: Reproducible publications at AGILE conferences

(AGILE Initiative supported by AGILE Council)
2020: First AGILE reproducibility review
2021: Second AGILE reproducibility review
2022: Third AGILE reproducibility review - guidelines mandatory
2023: Still going!
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https://reproducible-agile.github.io/


AGILE Reproducible Paper Guidelines   (v1)

https://doi.org/10.17605/OSF.IO/CB7Z8

Created by AGILE Initiative in 2019 (see report at 
https://osf.io/hupxr/) and updated in 2020

Transparency over
enforcement

Promote, don’t exclude

Acknowledge spectrum and striving for 
ideal

Tailored to GIScience
22

https://doi.org/10.17605/OSF.IO/CB7Z8
https://doi.org/10.17605/OSF.IO/MF9BE
https://doi.org/10.17605/OSF.IO/CB7Z8
https://osf.io/hupxr/


The guidelines

Reproducibility checklist

Author guidelines
Writing DASA section
Data in Research Papers
Computational workflows in Research Papers

Reviewer guidelines

Reproducibility reviewer guidelines

Background

https://doi.org/10.17605/OSF.IO/CB7Z8 
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https://doi.org/10.17605/OSF.IO/CB7Z8


Review process
Proceedings: agile-giscince-series.net/review_process.html
Process documentation: osf.io/7rjpe/

Reproducibility review of full papers after 
accept/reject decisions by scientific 
reviewers

Reproducibility review & communication

Community conference & volunteers

Badges on proceedings website and 
article title page link to reproducibility 
reports (Thanks Copernicus!)
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https://www.agile-giscience-series.net/review_process.html
https://osf.io/7rjpe/


Example reproducibility reviews from AGILE 2022

https://doi.org/10.17605/OSF.IO/Z7P8K https://doi.org/10.17605/OSF.IO/MVQCW 25

https://doi.org/10.17605/OSF.IO/Z7P8K
https://doi.org/10.17605/OSF.IO/MVQCW


Reproducibility 
Reports
Published with a DOI

Title page, cites the paper

Paper links to report via 
URL/badge (no citation)

Automatically added to 
ORCID profile

26



Reproducibility review results

6 not reproducible:
● authors say too difficult / too busy
● no data nor code (tutorial, conceptual)
● big data + prop. tool & code not working
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w

79
/ 
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?

72 %

https://osf.io/r5w79/
https://osf.io/r5w79/


From AGILE to EVERYWHERE
CODECHECK is transferable to your discipline:

human-centered process, communicative focus, supportive 
framework of tools and infrastructure, and candidates.

28
https://giphy.com/gifs/acorn-tv-wine-cooking-recipe-
BhsSZR0k6EMxjCQDwP 

https://giphy.com/gifs/acorn-tv-wine-cooking-recipe-BhsSZR0k6EMxjCQDwP
https://giphy.com/gifs/acorn-tv-wine-cooking-recipe-BhsSZR0k6EMxjCQDwP


Learn crafts by doing. Be kind. Help.



     Human(with RSE skills)-centered process     
 handles variety      

30Photo JACQUELINE BRANDWAYN | Unsplash

… by transferring the challenge to codechecker matching?

Author provides material and makes fixes
Collaborate to make things work
Codechecker stops when confident enough all parts are 
provided and then gives review

https://unsplash.com/@lajaxx


  Communicative focus for reproducibility.     

31Photo by Priscilla Du Preez | Unsplash

Avoids rules & automation playing catch with innovation & technology
Avoids unification or limitation of researcher freedom

Continuous development of shared practice over time 
& definition of “reproducibility” and “how reproducible is enough"

Targets attitudes towards sharing, transparency, and openness
Positive learning experience for all involved roles

https://unsplash.com/@priscilladupreez


 Tools & infrastructure. 

Faster codechecking with…

Notebooks
Binder (BinderHub)
Open methods

Missing?!
- free Binder-ready notebooks close to the data
- metadata connectivity > credit & partial re-building
- (small) reference datasets & demo pipelines

32
Photo by Cesar Carlevarino Aragon | Unsplash

https://unsplash.com/@carlevarino


 Candidates to apply CODECHECK?

33Photo Victoriano Izquierdo | Unsplash

https://unsplash.com/@victoriano


What can you do today?
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What can you do?

Strive for best reproducibility when sharing research

Use RSEng expertise as peer-reviewer and be demanding

Initiate discourse on code execution if you are an author, 
reviewer, editor, …

Become a CODECHECKER (and wait until help us to get the 
thing flying)



What do you get?
You can help people to write code that can be understood by others, can be reused, and can be 
improved. Your feedback will be welcome and valued by researchers.
You can give back to the community. You can reduce people’s pain by helping to improve 
“academic” codebases. Spread good practices in academic software use and development. You 
help to increase availability and usefulness of code and data in your discipline and others.
It connects you with a journal’s community, experiences in pee review (seeing the latest stuff) & 
reviewer credit, gives recognition in academia.
You get to know all the package managers. All of them. You learn useful tools and practices for 
your own work.
Understanding other people’s code trains your skills, peeking into fields of research outside of your 
own.
You meet possible collaborators and foster collaboration & reuse over reinventing the wheel.
You can push publishing practices in the right direction and contribute to establishing a more open 
and friendly culture of reproducible research.
These statements are inspired by motivations shared by the awesome volunteer codechecker community: 
https://github.com/codecheckers/codecheckers 

https://github.com/codecheckers/codecheckers


by RSEs
checking of

improves peer 
review to foster



Thank you!

Questions?
@nordhomen | daniel.nuest@tu-dresden.de
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