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Norms

Communality
Open sharing

Universalism
Evaluate research on own merit

Disinterestedness
Motivated by knowledge and discovery

Organized skepticism
Consider all new evidence, even 
against one’s prior work

Quality

Counternorms

Secrecy
Closed

Particularlism
Evaluate research by reputation

Self-interestedness
Treat science as a competition 

Organized dogmatism
Invest career promoting one’s own 
theories, findings

Quantity

Merton, 1942



Anderson, Martinson, & DeVries, 2007



Barriers

1. Perceived norms (Anderson, Martinson, & DeVries, 2007)

2. Motivated reasoning (Kunda, 1990)

3. Minimal accountability (Lerner & Tetlock, 1999)

4. Concrete rewards beat abstract principles (Trope & Liberman, 2010)

5. I am busy (Me & You, 2023)

6. Incentives for individual success are focused on getting it 

published, not getting it right (Nosek, Spies, & Motyl, 2012)



Motivation



Motivation



• Nature survey of 1,576 researchers

Baker, 2016

Motivation



Baker, 2016

Motivation



Approach



Systematic sampling of 53 high-impact preclinical 
cancer biology papers

• Papers from 2010-2012

• Excluded genomics, proteomics, high-
throughput assays

Primary Outcomes

• Summary of process challenges for testing 
replicability

• Meta-analytic summary of statistical 
outcomes

Nosek & Errington, 2020

Approach



Guerra & Lyon, 2015

Approach



Challenges & Outcomes



Challenges



Challenges



2% had open data; after requests 16% 
shared raw data

Challenges



Challenges

21% had unclear statistical tests



Challenges

1% had open code; after requests 13% 
shared code



Challenges

70% required asking for key reagents; 
69% willing to share 



Challenges

All needed clarifications with 49% 
few/some; 20% strong/extreme 



Challenges

41% extremely/very helpful, 32% not 
at all helpful/no response



From the publication
Challenges



• What antibodies were used?

• What sex were the mice?

• How long was the treatment period for?

• What instrument/software was used?

• What was the staining protocol used?

• How was positive area defined and measured?

• Can you share the data with us?

Challenges

From the publication



“I	think	that	nuance	was	lost	trying	to	edit	the	text	down	to	size.”

“I	do	not	have	those	data	with	me	and	will	need	to	dig	a	bit	in	my	
back-ups”

“we	have	been	working	with	the	protocol	document.	Problem	was	
that	different	experiments	were	done	by	different	authors”

“I	do	not	have	the	raw	data	anymore”

“some	of	the	details	you	are	seeking	are	not	readily	accessible”

Challenges

From the authors



Challenges



66% actually shared reagents

Challenges



67% required modifications with 39% few/some; 17% 
strong/extreme

Challenges



41% completely implemented

Challenges



Testing replicability impeded by…

• Lack of transparency and accessibility of methodology

• Lack of sharing of original data and reagents

• Lack of communication for obtaining needed information

• Unexpected challenges with protocols during experimentation

• Resource challenges (cost, time, uncertainty) inflated by all the 

above

Challenges



Outcomes



How to assess replicability?

• Same direction

• Same direction and statistically significant

• Original effect size in replication confidence interval

• Replication effect size in original confidence interval

• Replication effect size in prediction interval

• Replication effect size compared to original effect size

• Direction and statistical significance of meta-analysis
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Summarizing across five dichotomous 
replication success criteria

• 47%: Same direction and statistically significant

• 25%: Original effect size in the replication 95% confidence interval

• 48%: Replication effect size in the original 95% confidence interval

• 61%: Replication effect size in the 95% prediction interval

• 63%: Meta-analysis of original and replication

Outcomes



Outcomes



Replication effects compared with 
original effects

Replications 85% smaller on average Zoomed in on effect sizes <5

Outcomes



effect sizes <5

Replication effects compared with 
original effects

Outcomes



effect sizes <5

Replication p-values compared with 
original p-values

Outcomes



Subjective assessment

Kaiser, 2022

Outcomes



Meta-analysis conclusions

• Replication effects were much weaker than originals

• “Success” was low across replication criteria with variability due, 

in part to liberalness of the test

• Positive results were half as likely to replicate as null results

• Animal and non-animal declines similar magnitudes - animal 

effects lower success rate because small original effect sizes

• There is room for improvement

Outcomes



Replication in…

Open Science Collaboration, 2015 Science

Replications
36% significant, same direction as original
50% smaller than original on average

Errington et al., 2021 eLife

Replications
43% significant, same direction as original
85% smaller than original on average

Psychology Cancer Biology

Outcomes



Interpreting failures to replicate

• A failure to replicate could mean:

– The original finding was a false positive

– The replication was a false negative

– Both are “true” and key conditions in the experimental design differ

Conclusions



Do we know the conditions necessary 
to observe a finding?

Nosek & Errington, 2020a

Conclusions



What can we do?

• Incentivize open science practices in your community

– Aligning institutional policies with open science practices (e.g., NASEM Roundtable)

– Journal polices that incentivize open practices (e.g., TOP Guidelines)

– Assessment of researchers and scholarly research (e.g., DORA)

– Training on reproducible and open science practices

Conclusions

https://www.nationalacademies.org/event/09-30-2021/developing-a-toolkit-for-fostering-open-science-practices-proceedings-of-a-workshop-release-event
https://www.cos.io/initiatives/top-guidelines
https://sfdora.org/


• Incorporate open science practices in your research

– Share data/code/etc using repositories (e.g., NIH GREI Repositories)

– Deposit reagents in repositories (e.g., addgene)

– Make detailed protocols open (e.g., ELNs)

– Try preregistration/Registered Reports

What can we do?
Conclusions

https://datascience.nih.gov/news/nih-office-of-data-science-strategy-announces-new-initiative-to-improve-data-access
https://www.addgene.org/
https://datamanagement.hms.harvard.edu/analyze/electronic-lab-notebooks
https://www.cos.io/initiatives/prereg
https://www.cos.io/initiatives/registered-reports


Conclusions



Conclusions



Conclusions



Conclusions



Conclusions



All RP:CB papers point to the OSF 
components which host not only the 
selected representative images, but all 
images collected, methods, analyzes, 
and figure generation.

Conclusions



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. 

Buckheit & Donoho, 1995
Wavelab and Reproducible Research

“

”

Conclusions



a

Nosek et al., 2022

Do adopting open science practices increase replicability?

Weaker 
evidence than 
original study

Conclusions



More information
{Take a picture}

• These slides: https://osf.io/yf259

• Center for Open Science: https://cos.io/
• Reproducibility Project: Cancer Biology: https://cos.io/rpcb
• NASEM Roundtable: https://www.nationalacademies.org/our-work/roundtable-on-

aligning-incentives-for-open-science
• TOP Guidelines: https://www.cos.io/top/
• DORA: https://sfdora.org/
• NIH GREI: https://datascience.nih.gov/news/nih-office-of-data-science-strategy-

announces-new-initiative-to-improve-data-access
• OSF: https://osf.io/
• Preregistration: https://cos.io/prereg/
• Registered Reports: https://cos.io/rr/
• Addgene: https://www.addgene.org/
• Resources on ELNs: https://datamanagement.hms.harvard.edu/analyze/electronic-lab-

notebooks

Tim Errington, tim@cos.io
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https://datamanagement.hms.harvard.edu/analyze/electronic-lab-notebooks
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