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Pretty different...



Do we have anything in common? 



Tension between Mission and Practice.



Seizing up the problem.
Estimating the replicability of scientific research.

0% 100%



Predictions of Replication. 

0% 100%

5%
(all true effect sizes 
0)



0% 100%

≈ 92% 
(all original effect sizes 

valid)5%
(all true effect sizes 
0)

Predictions of Replication. 



0% 100%

≈ 92% 
(all original effect sizes 

valid)5%
(all true effect sizes 
0)

54%
mean expectation of 

psychologists 
(Fuchs, Fiedler & Jenny, 2012)

≈ 76 %
mean expectation of 

economists

Predictions of Replication. 



0% 100%

≈ 92% 
(all original effect sizes 

valid)5%
(all true effect sizes 
0)

54%
mean expectation of 

psychologists 
(Fuchs, Fiedler & Jenny, 2012)

≈ 76 %
mean expectation of 

economists

36% 
significant replications

(Open Science Framework)

Predictions of Replication. 



0% 100%

≈ 92% 
(all original effect sizes 

valid)5%
(all true effect sizes 
0)

54%
mean expectation of 

psychologists 
(Fuchs, Fiedler & Jenny, 2012)

≈ 76 %
mean expectation of 

economists

36% 
significant replications

(Open Science Framework)

66.7 %
significant replications 

(Camerer et al.)

Predictions of Replication. 



Is reproducibility a concern only 
for psych & behavioral econ?
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11-25%
cancer biology 
(RPP: Cancer Biology)



52 publications from Brian Wansink which (are alleged to) contain minor to 
very serious issues (which are summarized in this post),
which have been cited over 4000 times,
are published in over 25 different journals, and in 8 books,
spanning over 20 years of research,
7 articles have been retracted, and
15 articles have been corrected.









Causes and Effects



The incentive system

Culture of  „Publish or Perish!“

• Publishing as much as possible (count of IF)
• Multiple underpowered studies („efficient resource alloctaion“)

• Preferential publishing of statistically significant 
studies

• Preferential publishing of surprising (counter-
intuitive) and catchy results

• Data are rather rhetorical devices 
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Research Cycle: Goes Wrong

http://compare-trials.org

October 2015 - January 2016: top 5 medical journals 

(NEJM, JAMA, The Lancet, Annals of Internal Medicine, BMJ )

http://www.nejm.org/
http://jama.jamanetwork.com/journal.aspx
http://www.thelancet.com/
http://annals.org/
http://www.bmj.com/theBMJ


• The smaller the studies conducted in a scientific field...

• The smaller the effect sizes in a scientific field...

• The greater the number and the lesser the selection of tested 
relationships in a scientific field.. 

... the less likely the research findings are to be true.

False Discovery Rate

(Ioannidis, 2005)
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Self-interestedness
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Lack of Open Data and 

Materials

P-hacking, HARKing, 

publication bias

Lack of replications, 

publication bias

Low statistical power

Norms



















Open Science



Reviewers

Committee 

members

Scientists

Funders

Editors

...

„There is no single solution for such a 

complex problem“ (Pashler & Wagenmarkers, 2012)

Who makes the rules?



Open Science principles demanded by

- German Research Foundation (DFG)
- European Research Council

40% of scientific funding institutions now have Open Data 
guidelines.

More and more institutions demand Open Science 
commitment as a hiring criterion

The rules ARE changing.
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2019 Researcher

Reporting

Doing

Planning

actually make a plan ...



Pre-registration



⮚ Pre-registration makes the distinction between confirmatory  
and exploratory research more clear.

⮚As a field we want to produce both new discoveries AND 
reliable evidence (or even well tested theories)

What Problems Does Pre-registation fix?

Context of confirmation Context of discovery

- Traditional hypothesis testing

- Results held to the highest 

standards of rigor

- Goal is to minimize false 

positives – don‘t rely on 

anything false!

- Pushes knowledge into new 

areas/ data-led discovery

- Finds unexpected relationships

- Goal is to minimize false 

negatives – don‘t miss anything 

new!

p-values interpretable p-values meaningless
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Create an Analysis Plan

• Extensive degrees of freedom in 
the analysis

• 241 fMRI studies reported 223 
unique combinations of data 
cleaning and analysis (Carp, 2012)

• When using all these combinations 
90% of all voxels show a significant 
difference in at least one analysis 
(Carp, 2012)

• Decide before the experiment: 
What are the critical conditions, 
measures, exclusion criteria, 
potential moderators and 
covariates

• This is the essence of confirmatory 
testing



2016 Sunday

It´s becoming the norm

292,926 new registrations



Changing Incentives



2019 Researcher

Reporting

Doing

Planning

you need the power ….



Power in Observations





Gender effect on weight (d = .59) → around 40 per 

cell



Adequate power -- joint data collection



Many Babies Project



548 Labs in 72 countries

Psychological Science Accelerator



Power in Solving Problems



Testing the Standard Model

3000 authors from 183 institutions

ATLAS collaboration



13-year joint effort to sequence the 
human genome

data now publicly available

Human Genome Project



Open Hardware



Open Software



Open Software

https://link.springer.com/article/10.3758/s13428-015-0664-2
http://statcheck.io/


2019 Researcher

Reporting

Doing

Planning

get it out there ...



Share your Materials, Data & Code

• release your work under a license and indicate explicitly 
in the paper or in the metadata how you want others to 
give you credit

Share your work!



Document & Share your Procedure





Facilitate Meta-Analysis



Share your Paper!

⮚ http://www.sherpa.ac.uk/romeo/index.php
⮚Check which version of your paper you are allowed to share

Share your Data & Code!

⮚https://osf.io/
⮚What coud be reasons not to do that?

Share your Materials

⮚https://osf.io/
⮚What coud be reasons not to do that?

Share your work!

http://www.sherpa.ac.uk/romeo/index.php


15.06.18 IMPRS Attitudes & Preferences 71

Share your paper!



Pre-prints

https://psyarxiv.com/


Preprint server or 

repository*
Subject areas Repository open source? Public API? Can leave feedback?† Third party persistent ID?

arXiv arxiv.org

physics, mathematics, 

computer science, 

quantitative biology, 

quantitative finance, 

statistics

No Yes No No‡

bioRxiv biorxiv.org biology, life sciences No No Yes Yes (DOI)

CERN document 

server cds.cern.ch
high-energy physics Yes (GPL) Yes No No

Cogprints cogprints.org

psychology, neuroscience, 

linguistics, computer 

science, philosophy, 

biology

No Yes No No

EconStor econstor.eu economics No Yes No Yes (Handle)

e-LiS eprints.rclis.org
library and information 

sciences
No§ Yes No Yes (Handle)

figshare figshare.com
general repository for all 

disciplines
No Yes Yes Yes (DOI)

Munich Personal RePEc 

Archive mpra.ub.uni-

muenchen.de

economics No¶ Yes No No

Open Science 

Framework osf.io

general repository for all 

disciplines
Yes (Apache 2) Yes Yes Yes (DOI/ARK)

PeerJ 

Preprints peerj.com/archive

s-preprints

biological, life, medical, and 

computer sciences
No Yes Yes Yes (DOI)

PhilSci Archive philsci-

archive.pitt.edu
philosophy of science No** Yes No No

Self-Journal of 

Science www.sjscience.org

general repository for all 

disciplines
No No Yes No

Social Science Research 

Network ssrn.com

social sciences and 

humanities
No No Yes Yes (DOI)

The 

Winnower thewinnower.co

m

general repository for all 

disciplines
No No Yes Yes (DOI)††

Zenodo zenodo.org
general repository for all 

disciplines
Yes (GPLv2) Yes No Yes (DOI)

Pre-print servers and general repositories 
accepting pre-prints.

http://arxiv.org/
http://biorxiv.org/
http://cds.cern.ch/
http://cogprints.org/
http://econstor.eu/
http://eprints.rclis.org/
http://figshare.com/
http://mpra.ub.uni-muenchen.de/
http://osf.io/
http://peerj.com/archives-preprints
http://philsci-archive.pitt.edu/
http://www.sjscience.org/
http://ssrn.com/
http://thewinnower.com/
http://zenodo.org/
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204 journals currently accept registered reports

See the full list: http://cos.io/rr

Who Publishes Registered Reports?
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Research Cylce: Goes GRRRREAT!
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Communality

Open sharing

Disinterestedness

Motivated by knowledge and discovery

Organized skepticism

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

Quality

Open data & Material

Pre-registration, 

Transparency

Large scal replication 

efforts, Registered 

Reports, Curate Science

Increased statistical 

power

Norms

Open



“The first principle is that you 

must not fool yourself -and you 

are the easiest person to fool”

Feynman, 1974



Put reality back into the published  literature!



Join Your Research Community!



Expand your Research Community

https://ask-open-science.org/

Open Science Radio

The Black Goat

andrewgelman.com

thehardestscience.com
@openscience

#openscience

datacolada.org

the100.ci

PsychMAP

Psychological Methods 

Discussion Group



https://rimamrahal.wordpress.com

Learn new and refresh old stuff!



https://www.coursera.org/learn/statistical-inferences

Learn new and refresh old stuff!



Keep asking questions!

https://how-to-open.science



Jump right in! 

Reporting

DoingPlanning

change the game ...
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