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Open Science Talk



Outline of my typical Standard 
Open  Science Talk

• Why do we need Open Science?

• What is Open Science?

• How do I do Open Science?



• Science has a problem and it is 
changing (for the better) in both 
scope (big) and culture (open) to 
address future challenges

• Open science strives to maximize 
reproducibility and transparency of 
data, code, and papers

• Adopting Open Science practices 
yields benefits in productivity, 
impact, and reach

• You don’t have to do it all at once, 
and you don’t have to do it alone

Take homes of my other Open Science talk
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• Science has a problem and it is 
changing (for the better) in both 
scope (big) and culture (open) to 
address future challenges

• Open science strives to maximize 
reproducibility and transparency of 
data, code, and papers

• Adopting Open Science practices 
yields benefits in productivity, impact, 
and reach

• You don’t have to do it all at once, 
and you don’t have to do it alone

Take homes of my other Open Science talk
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Outline

• How can one do reproducible science with limited 
resources?
• Perils of the pilot study
• Other options

• Talking about reproducibility – is Science broken?
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Outline

• How can one do reproducible science with limited 
resources?

• The cost of Reproducibility

• Talking about reproducibility – is Science broken?



How can one do reproducible 
science with limited resources?

• Imagine you are a graduate student who desperately wants to do 
fMRI research, but your mentor doesn’t have a large grant to support 
your study.  You cobble together funds to collect a dataset of 20 
subjects performing your new cognitive task, and you wish to identify 
the whole-brain activity pattern associated with the task. 

• Then you happen to read "Scanning the Horizon” which argues that 
the likelihood of such a study identifying a true positive result if it 
exists is very low, and the likelihood of any positive results being false 
is high (as outlined by Button et al, 2013), even if the study was fully 
pre-registered and there is no p-hacking. 

• What are you to do?

• Most common answer:  Run a pilot study

10.1038/nrn.2016.167
10.1038/nrn3475



Can’t I just focus on big effects?

• All experiments need power
• Threshold (e.g. P < 0.001)
• Sample size (N)
• Effect Size

• “Big data is for small effects. I’m 
only interested in big effects” 

Alan Koretsky, 
NINDS Investigator 
& former Scientific 

Director



A parable about a pilot study:
Searching for big effects
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PAB Areas



A parable about a pilot study:
Searching for big effects

Putative 
PAB Areas

• Options: 
• Publish it in a high profile journal
• Try to validate it in an independent

dataset with a strong, pre-registered
hypothesis
• Can you find PAB’s face in the HCP 

data?



Can’t I just focus on big effects?
• All experiments need power
• Threshold (e.g. P < 0.001)
• Sample size (N)
• Effect Size

• It’s very hard to estimate your 
effect size in advance

• It is easy and common to 
overestimate effect size
DOI: 10.1038/nrn3475

• Better to plan your study for more 
modest effect size 



Outline

• How can one do reproducible science with limited 
resources?
• Perils of the pilot study
• Other options

• Talking about reproducibility – is Science broken?



How can one do reproducible 
science with limited resources?

• Pivot

http://www.russpoldrack.org/2018/04/how-can-one-do-reproducible-science.html
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Options for doing reproducible 
science: Pivot

•

http://www.russpoldrack.org/2018/04/how-can-one-do-reproducible-science.html
DOI:10.1523/JNEUROSCI.1706-16.2016

• “I had never worked on face perception because I considered it to be a special 
case, less important than the general case of object perception. But I needed 
to stop messing around and discover something, so I cultivated an interest in 
faces. To paraphrase Stephen Stills, if you can’t answer the question you love, 
love the question you can.”

• Asking a more narrow, tractable question is a great option. But be sure to 
publish it, even if it’s a negative result

• Use shared dataset to form testable hypotheses

http://www.russpoldrack.org/2018/04/how-can-one-do-reproducible-science.html
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How can one do reproducible 
science with limited resources?

• Pivot

• Collaborate

• Use Shared Data

• Embrace Theory

• Think like a Visual Neuroscientist
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How can one do reproducible 
science with limited resources?

• Think like a Visual Neuroscientist
• Big N doesn’t have to mean lots of subjects

http://www.russpoldrack.org/2018/04/how-can-one-do-reproducible-science.html
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• Pivot

• Collaborate

• Use Shared Data

• Embrace Theory

• Think like a Visual Neuroscientist

http://www.russpoldrack.org/2018/04/how-can-one-do-reproducible-science.html

• The Incentives Are Not Yet Aligned
• Making your efforts known

• CV section, social media
• Ladder pulling

How can one do reproducible 
science with limited resources?

http://www.russpoldrack.org/2018/04/how-can-one-do-reproducible-science.html
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Outline

• How can one do reproducible science with limited 
resources?
• Perils of the pilot study
• Other options

• Talking about reproducibility – Is Science broken?



How should we talk about the 
problem?
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How should we talk about the 
reproducibility problem?



Take homes
• Running underpowered studies is frustrating and futile
• It’s possible to design reproducible neuroimaging studies 

with limited resources using shared data, targeted 
questions, and subject-centered designs

• When talking/tweeting/publishing about problems in 
science, carefully consider the potential downsides of 
your message.

• Thanks!
• Questions?
• Slides and older talks at http:/fmrif.nimh.nih.gov
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