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Open Science, #ReproducibleResearch, R, containerisation (Docker), Python, …

🥏 Ultimate Frisbee 🥏
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Back to 2010 The Software Sustainability Institute (SSI, UK) run a study (1000 randomly 
chosen researchers) …

“It's impossible to conduct
research without software,
say 7 out of 10 UK
researchers”  

https://www.software.ac.uk/blog/2014-12-04-its-impossible-conduct-research-without-software-say-7-out-10-uk-researchers 

https://www.software.ac.uk/blog/2014-12-04-its-impossible-conduct-research-without-software-say-7-out-10-uk-researchers


A study of Nature papers from Jan-March 2016 reveals that 

“32 of the 40 papers examined mention software, and the 32 
papers contain 211 mentions of distinct pieces of software, for 
an average of 6.5 mentions per paper.”  

Nangia, Udit; Katz, Daniel S. (2017): Understanding Software in Research: Initial Results from Examining Nature and a Call 
for Collaboration. doi:10.1109/eScience.2017.78

https://doi.org/10.1109/eScience.2017.78


https://giphy.com/gifs/with-computers-fascination-PxSFAnuubLkSA
https://theconversation.com/how-computers-broke-science-

and-what-we-can-do-to-fix-it-49938 https://giphy.com/gifs/david-hasselhoff-M3o3fL9nnxG4o

https://giphy.com/gifs/with-computers-fascination-PxSFAnuubLkSA
https://theconversation.com/how-computers-broke-science-and-what-we-can-do-to-fix-it-49938
https://theconversation.com/how-computers-broke-science-and-what-we-can-do-to-fix-it-49938
https://theconversation.com/how-computers-broke-science-and-what-we-can-do-to-fix-it-49938
https://giphy.com/gifs/david-hasselhoff-M3o3fL9nnxG4o


Credibility crisis?
Replicability crisis?
Reproducibility crisis?
Robustness crisis?
Generalisability crisis?

https://doi.org/10.1073/pnas.1708272114 

https://the-turing-way.netlify.app/reproducible-research/overview/overview-definitions.html 

https://doi.org/10.1073/pnas.1708272114
https://doi.org/10.1073/pnas.1708272114
https://doi.org/10.1073/pnas.1708272114
https://the-turing-way.netlify.app/reproducible-research/overview/overview-definitions.html


Quintana, D. S. (2020, November 28). Five things about open and reproducible science that every early 
career researcher should know. https://doi.org/10.17605/OSF.IO/DZTVQ

https://doi.org/10.17605/OSF.IO/DZTVQ
https://twitter.com/dsquintana/status/1331979334245097477


https://doi.org/10.1186/s13059-015-0850-7

1. reproducibility helps to 
avoid disaster

2. reproducibility makes it 
easier to write papers

3. reproducibility helps 
reviewers see it your way

4. reproducibility enables 
continuity of your work

5. reproducibility helps to 
build your reputation

https://doi.org/10.1186/s13059-015-0850-7
https://doi.org/10.1186/s13059-015-0850-7


Reproducible research and peer review are cornerstones of science. But are they getting along?



https://doi.org/10.31234/osf.io/p6e9c 

Publish or perish
Broken metrics (citations, JIF)
Structural change not considering 
  senior academics
Publication bias
Long-term funding for tools & infrastructure
HARKing
p-Hacking
Scholarly communication 1.0
Lack of reusability
Lack of transparency
Lack of reproducibility
Reinventing the wheel
Retraction practices
Not invented here syndrome
Fraud
Imposter syndrome
No “negative” citation
...

https://simplystatistics.org/2017/07/26/announci
ng-the-tidypvals-package/ 

Open Science (OER, OA, OS, OPR)
Registered reports/preregistration

Altmetrics
Preprints

Leiden Manifesto
DORA

Vienna Principles
Citing data and software

Software papers
Data and software as products of research

RSEng & RSEs (software sustainability)
CRediT

Research Compendia
Ten Hot Topics Around Scholarly 

Publishing
Code review (PyOpenSci, ROpenSci, 

JOSS)
...https://giphy.com/gifs/bbcamerica-cute-animals-lifestory-Ze3RpHue7qkwvcYOOf

CULTURAL
CHANGE

https://doi.org/10.31234/osf.io/p6e9c
https://simplystatistics.org/2017/07/26/announcing-the-tidypvals-package/
https://simplystatistics.org/2017/07/26/announcing-the-tidypvals-package/
http://www.leidenmanifesto.org
https://sfdora.org
https://viennaprinciples.org
https://research-compendium.science/
https://doi.org/10.3390/publications7020034
https://doi.org/10.3390/publications7020034
https://giphy.com/gifs/bbcamerica-cute-animals-lifestory-Ze3RpHue7qkwvcYOOf


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/
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https://docs.google.com/document/d/1Q8CW3m7YBUJyJS2HUnQovOxGdm2iHm02v5-tRJyMJ30/edit#heading=h.q8v6yjrga83
https://docs.google.com/document/d/1Q8CW3m7YBUJyJS2HUnQovOxGdm2iHm02v5-tRJyMJ30/edit#heading=h.q8v6yjrga83
https://openresearchsoftware.metajnl.com/
https://doi.org/10.5334/jors.bu
https://ropensci.org
https://www.pyopensci.org/
https://joss.theoj.org/




https://dl.acm.org/journal/toms/editorial-board#rcr-editor
https://sc19.supercomputing.org/submit/reproducibility-initiative/
https://sigmod2019.org/sigmodcfp
https://neuripsconf.medium.com/call-for-papers-689294418f43
https://www.jstatsoft.org/pages/view/authors
https://www.journals.elsevier.com/journal-of-number-theory/news/jnt-partners-with-reprozip-on-computational-papers
https://academic.oup.com/biostatistics/pages/General_Instructions
https://www.elsevier.com/connect/new-article-type-verifies-experimental-reproducibility


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

Created by AGILE Initiative in 2019, see report at https://osf.io/hupxr/

Transparency & Reproducibility
GIScience
https://osf.io/phmce/wiki/home/ 

Promotion
Acknowledge spectrum

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/
https://osf.io/phmce/wiki/home/


Author guidelines
Data in Research Papers
Computational workflows 
in Research Papers
Pre-submission checklist
Writing DASA section

Rationale/Motivation/Vision

Reviewer guidelines

Reproducibility reviewer guidelines (WIP)

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

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


Proceedings:
https://www.agile-giscience-series.net/review_process.html

Process documentation:
https://osf.io/7rjpe/ 

Reproducibility review after accept/reject 
decisions, triggered by regular reviewer

Reproducibility review & communication

Community conference & coronavirus

Badges on proceedings page

Presentation at conference

Read full report at https://osf.io/7rjpe/ 

https://www.agile-giscience-series.net/review_process.html
https://osf.io/7rjpe/
https://osf.io/7rjpe/


6 reproducibility reports published

16 not possible/not attempted
(5 of which after communication with authors):

● no starting point in the paper
● documentation insufficient for third party
● sensitive/confidential/commercial data
● proprietary software
● software paper
● (conceptual papers) ht
tp

s:
//o

sf
.io

/6
k5

fh
/

https://osf.io/6k5fh/
https://osf.io/6k5fh/


Independent execution of computations 
underlying research articles.

👶 🤓 ��
🔏

Codecheckers record but 
don’t investigate or fix.

Communication 
between humans is key.

Credit is given to 
codecheckers.

Workflows must be 
auditable.

https://codecheck.org.uk/


Spectrum or layers of reproducibility

Effect of guidelines at AGILE: improved reproducibility

Reproducibility reports/CODECHECK certificates full of recommendations for 
improvement, well received by authors, even included in revision before publication

Good practices spread slowly, establishing a process is tedious

Challenges for reproducibility reviewer: Inconsistencies and disconnects (figures), lack 
of documentation, unknown runtimes vs. no subsets of data, lack of repro guidance

Reproductions are rewarding and educational, matching expertises tricky

Safety net (👀), not security

Read full report at https://osf.io/7rjpe/ 

http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.799.6357&rep=rep1&type=pdf
https://osf.io/7rjpe/
https://codecheck.org.uk/




Do what Heidi tells you! [slides] One step at a time.

Create and publish Research Compendia
(Your code is good enough!):
https://research-compendium.science/

Become a codechecker or reprohacker.

Strive to be open science champion 
if you’re in a senior position in your field
(hiring, contributorship, funding & openness).
[RIOT Science Club Talk by Gavin Buckinham; preprint by Sam Westwood]

https://docs.google.com/presentation/d/1ClEgFlRN9CRoujvUOg3cjte7CpwX39BPpif3CC5cpGA/edit
https://doi.org/10.1038/467753a
https://research-compendium.science/
https://codecheck.org.uk/get-involved/
https://reprohack.github.io/reprohack-hq/
https://www.youtube.com/watch?v=3PCzWHJfz0g
https://twitter.com/westwoodsam1/status/1306989415202525185?s=09
https://research-compendium.science/
http://riotscience.co.uk/
https://reprohack.github.io/reprohack-hq/


Introduce reproducibility reviews - CODECHECK (or not)!

Workshops on RCR, ReproHacks

Provide support (R2S2, Anja)

Rewards and incentives

Awareness > Change

https://giphy.com/gifs/chicagodancecrash-KCqjrcPfL55q3MkgHZ

https://go.wwu.de/r2s2
https://giphy.com/gifs/chicagodancecrash-KCqjrcPfL55q3MkgHZ


Reproducibility is possible, but disciplines/communities must agree what “peer review” 
entails and acknowledge the efforts (ECRs, RSEs) in a positive way.

Help each other! Move together as a community through disruptive changes.
Then reproducible research and peer review will get along just fine.



https://giphy.com/gifs/mrw-save-counting-wvWJOoYmFnSp2
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https://doi.org/10.1038/467753a 

https://doi.org/10.1038/467753a
https://doi.org/10.1038/467753a
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DEVELOPERS
CONDITIONS FOR

LEAD TO

EDUCATION OF

RESEARCHERS USING



https://doi.org/10.17605/OSF.IO/ZTC7M https://doi.org/10.17605/OSF.IO/7XRQG 

https://doi.org/10.17605/OSF.IO/ZTC7M
https://doi.org/10.17605/OSF.IO/7XRQG


https://doi.org/10.17605/OSF.IO/XS5YR https://doi.org/10.17605/OSF.IO/SUWPJ 

https://doi.org/10.17605/OSF.IO/XS5YR
https://doi.org/10.17605/OSF.IO/SUWPJ


https://doi.org/10.17605/OSF.IO/7TWR2 https://doi.org/10.17605/OSF.IO/5SVMT 

https://doi.org/10.17605/OSF.IO/7TWR2
https://doi.org/10.17605/OSF.IO/5SVMT


https://docs.google.com/document/d/1Kc-ToUVcrdsq
6aB8Qy2J_rIluFwDniv6GHGtZuPvIEo/edit# 

Ideal vs. realistic

Role

Skills

Do’s & dont’s

https://docs.google.com/document/d/1Kc-ToUVcrdsq6aB8Qy2J_rIluFwDniv6GHGtZuPvIEo/edit#
https://docs.google.com/document/d/1Kc-ToUVcrdsq6aB8Qy2J_rIluFwDniv6GHGtZuPvIEo/edit#


🙌
How to put your community on a path towards

more reproducibility in 5 easy hard steps

1. Build a team of enthusiasts (workshop, social events)
2. Assess the current state and raise awareness (workshop, paper)
3. Institutional support (🙏 AGILE Council 🙏 + committee chairs)
4. Positive encouragement (no reproduction != bad science)
5. Keep at it!

https://agile-online.org/agile-community/council


Do it again in 2021 🎉

Revise guidelines 🛠 󾓩 󾓧 󾓭 

Grow reproducibility reviewer team
ECRs, credit @ ORCID, skills

Continue research 🕵
Ostermann, F., Nüst, D., Granell, C., Hofer, B., & Konkol, M. (2020).
Reproducible Research and GIScience: an evaluation using 
GIScience conference papers.
EarthArXiv. https://doi.org/10.31223/x5zk5v

Continue community engagement 
towards opening scholarship

Scope
Requirements
Acceptance condition?

Open review if tenured
Format-free submission
CRediT
Phase out when standard practice...

https://doi.org/10.31223/x5zk5v


“What if…” and Examples (not shown)

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

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


Examples (not shown)

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

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


Examples for “Do’s and Don’ts”:

● Do shift burden to author
● Do encourage and set examples
● Do not accept private data sharing
● Document your work in report (impact)
● Be kind (career stage, knowledge, 

privileges)
● No rummaging

https://docs.google.com/document/d/1Kc-ToUVcrdsq
6aB8Qy2J_rIluFwDniv6GHGtZuPvIEo/edit# 

https://docs.google.com/document/d/1Kc-ToUVcrdsq6aB8Qy2J_rIluFwDniv6GHGtZuPvIEo/edit#
https://docs.google.com/document/d/1Kc-ToUVcrdsq6aB8Qy2J_rIluFwDniv6GHGtZuPvIEo/edit#

