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The goal of science is not to never make errors.  

The goal is to minimize unforced errors, 

detect unavoidable errors as soon as possible, 

and calibrate our claims.

“Science is self -correcting”

WHAT ARE THE CORE VALUES OF SCIENCE?
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Pew Research Center (2019)

ARE SCIENTISTS SELF-CORRECTING?



AND YET…

Pew Research 

Center (2019)



“The resulting dependability of reports […] 

comes from a social process rather than 

from dependence upon the honesty and 

competence of any single experimenter.  […]

Organized distrust produces trustworthy 

reports.”

-Donald Campbell (1984)

WHY TRUST SCIENCE?
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What’s the difference? 

Strong methods.
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THREATS TO CREDIBILITY
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Questionable Research Practices:

Giving yourself many chances &

not disclosing that flexibility

p-hacking

HARKing



DEFINITIONS: P-HACKING

Leif Nelson’s slide



DEFINITIONS: HARKING
(HYPOTHESIZING AFTER RESULTS ARE KNOWN)



John et al. (2012)

QUESTIONABLE RESEARCH PRACTICES
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Consequences of QRPs:

False positives skyrocket

True results are inflated

Questionable Research Practices:

Giving yourself many chances &

not disclosing that flexibility

p-hacking

HARKing



Open Science 

THE CREDIBILITY REVOLUTION

Quality control



Open Science 

 Open data and code

 Open materials/notebooks

THE CREDIBILITY REVOLUTION



HOW ARE WE DOING?

DATA SHARING

Wicherts et al. (2006)



HOW ARE WE DOING?

DATA SHARING

Hardwicke & Ioannidis (2018)



HOW ARE WE DOING?

DATA SHARING

Kidwell et al. (2016)



Open Science 

 Open data and code

 Open materials/notebooks

 Pre-registration

THE CREDIBILITY REVOLUTION



HOW ARE WE DOING?

PRE-REGISTRATION

Leif Nelson’s slide



HOW ARE WE DOING?

PRE-REGISTRATION

Kupferschmidt (2018)
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Nuijten et al. (2016)

HOW ARE WE DOING?

STATISTICAL ERRORS
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Quality control

 Error detection

 Reproducibility: can it be 

repeated using same data?



HOW ARE WE DOING:

RESULTS REPRODUCIBILITY

Hardwicke et al. (2018)
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Quality control

 Error detection

 Reproducibility: can it be 

repeated using same data?

 Replicability: can it be 

repeated from scratch?



Across the social science:

 39/100 in RP:P (Psychology)

 11/18 in EERP (Economics)

 10/13 in Many Labs 1 (Psychology)

 14/28 in Many Labs 2 (Psychology)

 3/10 in Many Labs 3 (Psychology)

 13/21 in Science & Nature (Social Sciences)

 2/9 among RRRs (Psychology)

= 89/199 = 45%* replicability rate

= 55%* false discovery rate

* with large uncertainties!

HOW ARE WE DOING?

REPLICABILITY
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Quality control

 Error detection

 Reproducibility: can it be 

repeated using same data?

 Replicability: can it be 
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 Publication of negative 
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% significant (Psychology)

Fanelli (2012)

HOW ARE WE DOING?

PUBLISHING NULL RESULTS
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Quality control

 Error detection

 Reproducibility: can it be 

repeated using same data?

 Replicability: can it be 

repeated from scratch?

 Publication of negative 

results, corrections, 

criticisms

 Post Publication Peer 

Review (PPPR)
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THE CREDIBILITY REVOLUTION

Open Science

+

Quality Control

“Another flaw in the human character 

is that everybody wants to build and 

nobody wants to do maintenance.” 

-Kurt Vonnegut
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“If we present our resulting improved truth claims 

as though they were definitive achievements comparable to those in the 

physical sciences, 

and thus deserving to override ordinary wisdom 

when they disagree, we can be socially destructive.

We can be engaged in the political misuse of the authority of science 

that has not been 

fully earned in our own field .”

-Donald Campbell (1984)

WHAT’S AT STAKE



THE END


