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Outline of my typical Standard
Open Science Talk

* Why do we need Open Science!
* What is Open Science!

* How do | do Open Science!
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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?



Credits

Material borrowed, adapted, and/or stolen from:

Neuron

Crisis or self-correction: Rethinking media narratives

about the well-being of science

b

Kathleen Hall Jamieson™

*Annenberg School for Communication, University of Pennsylvania, Philadelphia, PA 19104; and "Annenberg Public Policy Center, University of
Pennsylvania, Philadelphia, PA 19104

Edited by Richard M. Shiffrin, Indiana University, Bloomington, IN, and approved September 25, 2017 (received for review June 16, 2017)
After documenting the existence and exploring some implications of  oldest, hardiest, and most popular of all literary genres™ (11).

The Costs of Reproducibility

Russell A. Poldrack™-"

Department of Psychology, Stanford University, Stanford, CA, USA

*Correspondence: poldrack@stanford.edu
https://doi.org/10.1016/j.neuron.2018.11.030




Outline

* How can one do reproducible science with limited
resources!



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: in a t stud

10.1038/nrn.2016.167
10.1038/nrn3475



Can’t | 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”

/ -
\&ap”"‘;}

Alan Koretsky,
NINDS Investigator
& former Scientific

Director















Putative




A parable about a pilot study:
Searching for big effects

* Options:
* Publish it in a high profile journal S
* 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 | 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

Power (%)

Figure 3 | Median power of studies included in
neuroscience meta-analyses. The figure showsa
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* How can one do reproducible science with limited
resources!

* Other options



How can one do reproducible
science with limited resources?

* Pivot
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Options for doing reproducible
science: Pivot

The Quest for the FFA and Where It Led JNeurosci =

Nancy Kanwisher
Department of Brain and Cognitive Sciences, Massachusetts Institute of Technology, Cambridge, Massachusetts 02139

« “| had never worked on face perception because | considered it to be a special
case, less important than the general case of object perception. But | needed
to stop messing around and discover something, so | 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

DOI:10.1523/J]NEUROSCI.1706-16.2016
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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

THEORETICAL REVIEW

Small is beautiful: In defense of the small-N design

Philip L. Smith’ . Daniel R. Little’ Psy thom
R

Published online: 19 March 2018
@ The Author(s) 2018
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How can one do reproducible
science with limited resources’

The Costs of Reproducibility

Russell A. Poldrack’-*
'Department of Psychology, Stanford University, Stanford, CA, USA

= *Correspondence: poldrack@stanford.edu
- PlVOt https://doi.org/10.1016/].neuron.2018.11.030

e Collaborate * The Incentives Are Not Yet Aligned
* Making your efforts known

e CV section, social media

e Use Shared Data + Ladder pulling
* Embrace Theory

* Think like a Visual Neuroscientist
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Outline

* Talking about reproducibility — Is Science broken?



How should we talk about the
problem!?

Establishing the
Trustworthiness
of Science

APRIL 29, 2019

http://www.nasonline.org/about-nas/events/annual-meeting/nas | 56/symposium.html
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How should we talk about the
reproducibility problem?

Copyrighted Material
)]
b4

Crisis or self-correction: Rethinking media narratives CASS R. SU NSTEI N

about the weII belng Of SCIence Best-selling coauthor of Nudge: Improving Decisions About Health, Wealth, and Happiness

Kathleen Hall Jamies:

enisylvania, Miladelphia, PA 19104

After dowumenting the axist

st o vt Storyline One: Scientist/Science Produce Discovery Through ;
ot el i w0 Honorable Quest "

warrranted “sdence Is broker
are: (/) quest discovery, whidy

through an honorable journey; (1) countarfeit quest discovery, whidy
centers on an individual or

fing ivoun o boront| - Storyline Two: Scientist Produces Counterfelt Discovery

ture, which suggests that son

e Through Dishonorable Quest c H A N G E

HAPPENS

“It's often said that the only constancy in life P2

False Stories Spread Fast. SO DO Some is change. Cass Sunstein weaves threads

from diverse traditions in behavioral science

True Ones to explain how big shifts get started.”
[ ]

—Angela Duckworth, author of Grit:
The falsehood problem is measurably alarming. Beware of ready solutions. The Power of Passion and Perseverance

Y

March 13, 2018, 9:00 AM EDT
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How should we talk about the
problem!?

@ PLoS Medicine | www.plosmedicine.org August 2005 I Volume 2 I Issue 8 I el124

ey
Why Most Published Research Findings

Are False

John P.A.loannidis

factors that influence this problem and is characteristic of the field and can
Summary some corollaries thereof. vary a lot depending on whether the
field targets highly likely relationships
or searches for only one or a few

There is increasing concern that most

Modeling the Framework for False
current published research findings are

false. The probability that a research claim Positive Findings true relationships among thousands
is true may depend on study power and Several methodologists have and millions of hypotheses t.ha_t may
bias, the number of other studies on the pointed out [9-11] that the high be postulated. Let us also consider,
same question, and, importantly, the ratio rate of nonreplication (lack of for computational simplicity,

of true to no relationships among the conﬁrrnatjon) of research discoveries circumscribed fields where either there

relationships probed in each scientific is a consequence of the convenient, is only one true relationshi!:) (among
field. In this framework, a research finding IR ECE e Eie R Lt VA sl many that can be hypothesized) or

is less likely to be true when the studies conclusive research findings solely on the power is similar to find any of the
conducted in a field are Sma“enWhen the basis of a sing]e s[udy assessed by several existing true relationships. The
effect sizes are smaller; when there is a formal statistical significance, typically pre-study probability of a relationship
greater number and lesser preselection for a prvalue less than 0.05. Research being true is R/(R + 1). The probability
of tested relationships; where there is is not most appropriately represented of a study finding a true relationship
greater flexibility in designs, definitions, and summarized by pvalues, but, reflects the power 1 - B (one minus
outcomes, and analytical modes; when unfortunately, there is a widespread the T}’P‘? IT error r'ate). The probability
there is greater financial and other notion that medical research articles of claiming a relationship when none

truly exists reflects the Type I error
It can be proven that rate, o.. Assuming that crelationships

in chase of statistical significance. most claimed research are being probed in the field, the

Simulations show that for most study . expected values of the 2 x 2 table are
designs and settings, it is more likely for findings are false. given in Table 1. After a research

interest and prejudice; and when more
teams are involved in a scientific field
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How should we talk about the
reproducibility problem?

Cluster failure: Why fMRI inferences for spatial
extent have inflated false-positive rates

Anders Eklund, Thomas E. Nichols, and Hal Hasa software bug really Called decades

PNAS July 12, 2016 113 (28) 7900-7905; first publishe Of brain imaging research into question?

Edited by Emery N. Brown, Massachusetts General Hc

review February 12, 2016) Over the summer, some headlines suggested that a study
highlighting issues in the way we analyse fMRI data renders the
technique irretrievably flawed. But the reality is much more
nuanced

This article has a correction and Letters. Pl

Correction for Eklund et al., Cluster failur
inflated false-positive rates

fMRI clustering and false-positive rates
Controversy in statistical analysis of func

Reevaluating “cluster failure” in fMRI usir




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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