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HARKing

Researcher degrees 
of freedom

Selective reporting

Limited access



Open Science

Parsons et al., 2022: A community-sourced glossary of open scholarship 
terms

Open science is “an umbrella term that reflects the idea that scientific
knowledge of all kinds, where appropriate, should be openly accessible, 
transparent, rigorous, reproducible, replicable, accumulative and inclusive”



Open Science

The Turing Way: Open Research

“Open research aims to transform research by making it more reproducible,
transparent, reusable, collaborative, accountable, and accessible to society”
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Center for Open Science

Founded in 2013 by
Brian Nosek & Jeffrey Spies

Launched Open Science Framework



STRATOS Open Science Panel

Components of Open Science highlighted by STRATOS

• Open Access manuscripts
• Reproducibility
• Transparency
• Replicability
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STRATOS Components of Open Science

Open Access manuscripts

Reproducibility
• Open code
• Open data / data availability statement

Transparency
• Open code
• Open data / data availability statement

Replicability
• Dealing with “researcher degrees of freedom” (Wicherts et al., 2016)
• Awareness of result-dependent selective reporting
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STRATOS OS Panel

Chair Sabine Hoffmann

Members Anne-Laure Boulesteix, Daniela Dunkler, Roman Hornung, 
Michael Kammer, Kim Luijken, Willi Sauerbrei, Fabian Scheipl, 
Ewout Steyerberg
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Barriers to Open Science
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Barriers to Open Science

https://distantjob.com/blog/2017-08-16-pair-programming-why-you-should-care-about-it-and-how-to-do-it-remotely/ 12



Barriers to Open Science
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Barriers to Open Science

Research question
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Methods Results Discussion



Barriers to Open Science

Open Access manuscripts
• Open access fees

Reproducibility
• Burdensome to create well-structured and well-documented code
• Reproducing results using someone else’s code can be time consuming

Transparency
• Privacy issues for medical data sets
• Question of ownership of shared data sets

Replicability
• Research incentives favor significant and innovative results
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STRATOS members Research community

Open Access STRATOS publications ideally 
Open Access

Underlining importance of 
Open Access publications

Reproducibility STRATOS publications should 
be reproducible
STRATOS publications ideally 
uses Open Access data sets

Guidance on reproducibility for 
level-1 audience
Guidance on sharing data 
while preserving privacy 
protection and validity of 
statistical inference

Transparency STRATOS publications ideally 
specify a study protocol and 
ask community for feedback

Illustrating benefits of open 
simulation setup

Replicability Guidance on dealing with 
uncertain choices for level-1 
audience
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Guidance on reproducibility (level-1)

Invitation to improve code writing and sharing practices in biostatistical 
research
• How to write code that facilitates easy reproduction of the analysis
• How to review code
• How to make code publicly available

PS: level-1 definition is slightly different from general meaning in STRATOS
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Related existing initiatives – Open Science Badges
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• Matthias Schmid (TG2)

• Roman Hornung (STRATOS OS)

• Fabian Scheipl (STRATOS OS)
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Related existing initiatives – Badge “Reproducible 
Research” in Biometrical Journal



Replication of simulation studies

• 8 Highly cited simulation studies
• Teams of replicators

Direct process replicability:
• Simulation code based on information

from the original publications

Replicability varied greatly: 
• 2 Studies perfectly replicable
• 5 Studies partially replicable
• 1 Study not replicable at all
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Related existing initiatives – Replication of simulation 
studies



Illustrating benefits of open simulation setup
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Guidance on dealing with uncertain choices (level-1)

Many researchers are unaware of the consequences of seemingly 
innocuous decisions concerning data pre-processing and model choice
that may often occur after considering several possible results on
the analyzed data sets
• “Researcher degrees of freedom” (Simmons et al., 2011)
• Questionable research practices

Overview of:
• Problems caused by result-dependent selective reporting
• Solutions that exist to deal with researcher degrees of freedom without 

invalidating statistical inference
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What is your opinion?



Please join the conversation

Go to www.wooclap.com

Use event code:

LKGULF

Please note that wooclap is one of the many available tools for interaction with the audience, but it is not a STRATOS 
recommendation
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