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I. Definitions



REPRODUCIBILITY  

• Refers to the ability of a researcher to duplicate the results 
of a prior study using the same materials (incl. data) and 
procedures as were used by the original investigator


REPLICABILITY 

• Refers to the ability of a researcher to duplicate the results 
of a prior study if the same procedures are followed but new 
data are collected (although 82% of replications in 
psychology are conceptual: Makel, Plucker & Hegarty, 2012)

Report of the Subcommittee on Replicability in Science of the SBE Advisory Committee to the National 
Science Foundation 

13 May 2015 Presentation 
at SBE AC Spring Meeting by K. Bollen



II. Is there a crisis and how serious is it?







Thirty-six percent of replications had 
statistically significant results; 47% of 
original effect sizes were in the 95% 
confidence interval of the replication 

effect size; 39% of effects were 
subjectively rated to have replicated 
the original result; and if no bias in 

original results is assumed, combining 
original and replication results left 
68% with statistically significant 

effects.



We find a significant effect in the same 
direction as the original study for 13 
(62%) studies, and the effect size of the 
replications is on average about 50% of 
the original effect size. 



Study N Replication rate

Open Science Collaboration. Estimating the reproducibility of 
psychological science. Science 349, aac4716 (2015). 100 36 %

Camerer, C. F. et al. Evaluating the Replicability of Social Science 
Experiments in Nature and Science between 2010 and 2015. 
Nature Human Behavior 2 (9): 637–44 (2018).

21 62 %

Camerer, C. F. et al. Evaluating replicability of laboratory 
experiments in economics. Science 351, 1433–1436 (2016).  18 61 %

Klein, R. A. et al. Investigating variation in replicability: a ‘many 
labs’ replication project. Soc. Psychol. 45, 142–152 (2014).  13 77 %

Klein, R. A. et al. Many Labs 2: Investigating Variation in 
Replicability Across Samples and Settings. Advances in Methods 
and Practices in Psychological Science 1, 443–490 (2018).

28 50 %

Ebersole, C. R. et al. Many Labs 3: Evaluating participant pool 
quality across the academic semester via replication. J. Exp. Soc. 
Psychol. 67, 68–82 (2016).

10 30 %





III. Methodological & statistical causes (p-values, 
questionable research practices, etc)





p-value  

• The probability of observing a value for the difference 
equal to, or greater than, that actually observed, given 
that there is really no effect (Ho is true)


False Discovery Rate 

• The fraction of all positive tests that all false positives, i.e., 
there is no real effect and your observation is due to 
chance



Colquhoun, D. An investigation of the false discovery rate and the 
misinterpretation of p-values. R Soc Open Sci 1, 140216 (2014).

False discovery rate = 495/(495 + 80) = 86%



Colquhoun, D. An investigation of the false discovery rate and the 
misinterpretation of p-values. R Soc Open Sci 1, 140216 (2014).

False discovery rate = 45/(45 + 80) = 36%
Power = 0.2 | FDR = 70%
P(real) = 0.5 | Power = 0.8 | FDR = 0.6%
P(real) = 0.5 | Power = 0.2 | FDR = 20%
P(real) = 0.5 | Power = 0.8 | p(equals) | FDR = 26%

We optimistically estimate the median statistical power of studies in the neuroscience field to be between about 
8% and about 31%.

Button KS, et al. 2013 Power failure: why small sample size undermines the reliability of neuroscience. Nat. Rev. Neurosci.14, 365–376.



Colquhoun, D. An investigation of the false discovery rate and the 
misinterpretation of p-values. R Soc Open Sci 1, 140216 (2014).









Carp, J. On the plurality of (methodological) worlds: estimating the analytic flexibility of 
FMRI experiments. Front. Neurosci. 6, 149 (2012).

If several thousand potential analytical pipelines can be 
applied to high-dimensional data, the generation of false-
positive findings is highly likely. For example, applying 
almost 7,000 analytical pipelines to a single fMRI dataset 
resulted in over 90% of brain voxels showing significant 
activation in at least one analysis.











No	evidence	

Evidence	for	H1	

Evidence	for	H0	

How	is		variable	1	coded?	How	is	variable	2	coded?			Exclude		if	…?	How	….	
	
																																												5																																								X		3																						X		4						X	….	
		
									=		the	multiverse	

Steegen, S., Tuerlinckx, F., Gelman, A. & Vanpaemel, W. Increasing Transparency Through a Multiverse 
Analysis. Perspect. Psychol. Sci. 11, 702–712 (2016).



No	evidence	

Evidence	for	H1	

Evidence	for	H0	

How	is		variable	1	coded?	How	is	variable	2	coded?			Exclude		if	…?	How	….	
	
																																												5																																								X		3																						X		4						X	….	
		
									=		the	multiverse	

Post	hoc	stroll	
through	the	
garden	of	
forking	paths	

Steegen, S., Tuerlinckx, F., Gelman, A. & Vanpaemel, W. Increasing Transparency Through a Multiverse 
Analysis. Perspect. Psychol. Sci. 11, 702–712 (2016).



No	evidence	

Evidence	for	H1	

Evidence	for	H0	

How	is		variable	1	coded?	How	is	variable	2	coded?			Exclude		if	…?	How	….	
	
																																												5																																								X		3																						X		4						X	….	
		
									=		the	multiverse	

Random	location	
picked	a	priori	

Steegen, S., Tuerlinckx, F., Gelman, A. & Vanpaemel, W. Increasing Transparency Through a Multiverse 
Analysis. Perspect. Psychol. Sci. 11, 702–712 (2016).



Steegen, S., Tuerlinckx, F., Gelman, A. & Vanpaemel, W. Increasing Transparency Through a Multiverse 
Analysis. Perspect. Psychol. Sci. 11, 702–712 (2016).



Steegen, S., Tuerlinckx, F., Gelman, A. & Vanpaemel, W. Increasing Transparency Through a Multiverse 
Analysis. Perspect. Psychol. Sci. 11, 702–712 (2016).



N=2000 psychologists



IV. Solutions (methodological/statistical education, 
preregistered studies, etc)



• Continue to give p-values, but also effect size and 
confidence intervals


• Never, ever, use the words ‘significant’ and ‘non-
significant’ to describe the results. This wholly arbitrary 
dichotomy has done untold mischief to the integrity of 
science


• Consider using a reverse Bayesian approach where you 
calculate the prior probability required to achieve a 
specified false positive rate (e.g., 5%)

Colquhoun, D. The reproducibility of research and the misinterpretation of 
p-values. R Soc Open Sci 4, 171085 (2017).



Colquhoun, D. The reproducibility of research and the misinterpretation of 
p-values. R Soc Open Sci 4, 171085 (2017).

Example:


• A study of transcranial electromagnetic stimulation, 
published in Science, concluded that it ‘improved 
associative memory performance’, p = 0.043; N = 8


• Assuming adequate power, to achieve a false positive risk 
of 5% when we observe p = 0.043, we would have to 
assume a prior probability of 0.85 that the effect on 
memory was genuine





All too often, we find ourselves unable to predict 
what will happen; yet after the fact we explain what 
did happen with a great deal of confidence. This 
“ability” to explain that which we cannot predict, 
even in the absence of any additional information, 
represents an important, though subtle, flaw in our 
reasoning. It leads us to believe that there is a less 
uncertain world than there actually is....

— Amos Tversky



Preregistration benefits

• Makes distinction between confirmatory and exploratory 
research


• Reduces the effect of publication bias on effect-size 
estimation

Nosek, B. A. & Lindsay, D. S. Preregistration becoming the norm in 
psychological science. APS Obs. 31, (2018).



Preregistration in practice

https://osf.io

https://osf.io


Preregistration in practice

https://osf.io

https://osf.io


Preregistration in practice

https://osf.io

https://osf.io


Preregistration in practice

https://osf.io/zab38/wiki/home/

https://osf.io/zab38/wiki/home/


Incentives for preregistration



Badges



Registered Reports

https://cos.io/rr/

https://cos.io/rr/


Registered Reports

https://cos.io/rr/

https://cos.io/rr/


Registered Reports

https://cos.io/rr/

https://cos.io/rr/


Nosek, B. A. & Lindsay, D. S. Preregistration becoming the norm in 
psychological science. APS Obs. 31, (2018).





Number	of	studies	finding	medical	interven5ons	effec5ve	
before	preregistra5on	introduced:	
17/30	(55%)	

ACerwards:	
2/25	(8%)	



V. Systemic causes (research validation, evaluation and 
communication)









Perakakis, P. Open scientists in the shoes of frustrated academics 
part I: Open-minded scepticism. EuroScientist (2017).

https://www.euroscientist.com/open-scientists-in-the-shoes-of-frustrated-academics-part-i-open-minded-scepticism/
https://www.euroscientist.com/open-scientists-in-the-shoes-of-frustrated-academics-part-i-open-minded-scepticism/


Scientist Academic

Open-minded Content journal editors

Sceptical No replications or negative results

Consider all data Inaccessible articles, data, software 
code

Collaborate Compete for scarce resources

No investment in the outcome p-hacking

Perakakis, P. Open scientists in the shoes of frustrated academics 
part I: Open-minded scepticism. EuroScientist (2017).

https://www.euroscientist.com/open-scientists-in-the-shoes-of-frustrated-academics-part-i-open-minded-scepticism/
https://www.euroscientist.com/open-scientists-in-the-shoes-of-frustrated-academics-part-i-open-minded-scepticism/


Dissemination





Green

Gold

The two roads to Open Access



http://www.opendoar.org/

green repositories

http://www.opendoar.org


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

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


http://www.doaj.org/

and golden journals

http://www.doaj.org


Why gold then???



How publishers think...

Whatever one may think about the relative merits of Green and Gold OA (a matter that my colleagues on 
the Kitchen and myself have discussed numerous times) or the economic implications of embargoes of 
various lengths, what is clear is that Green OA has no promise of delivering augmented revenues to the 
publisher, but Gold OA opens up a new customer, the author him or herself, who in many instances pays 
for the article to be OA.  Gold OA, in other words, represents a business opportunity, whereas Green OA 
represents a business problem.

Thus we have the emergence of a relatively new market, where publishers fight to collect fees from this new 
class of customers:  authors.  How to compete is another matter.  Most traditional publishers rely on the 
strength of their brands to bring the articles in.  This is most obvious in cascading peer review, where the 
established publication represents the wide end of the marketing funnel and the Gold OA venues sit at the 
narrow end.  (It’s worth remembering that this model works for purely toll-access publications as well, as 
the enormous success of Nature’s line-extension proves.)  Other publishers focus on metrics of different 
kinds and boast of their Web-friendly tools for submission, discovery, and dissemination.  As one would 
expect, wherever there is competition, the matter of pricing comes up.  And here the established publisher 
may have a problem.



Report of  the Working Group on Expanding Access to Published Research Findings

Money is power!!!



Validation



Richard Smith, former British Medical Journal editor

May 28, 2015









85 per cent of preclinical studies could not be replicated





Evaluation
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Number of articles 

The IF as a measure of article quality



University rankings



Figure 6. Percentages of selected articles in each journal that used NHST without CI, ES or Model and Power estimation.



VI. Solutions (peer review, preprints, repositories, etc)



 

 

Authors 

 

Journals 

 

IORs 

 

GOA 

Society 
Politics 
Media 

 

Awards & 
Funding 

Preprints 

Author-guided PR 

Articles 

Reviews 

Metadata 

Full-Text online & 
Metadata 

Rating of 
Articles & 
Reviews 

Perakakis, P., Taylor, M., Mazza, M. & Trachana, V. Natural selection of 
academic papers. Scientometrics 85, 553–559 (2010).



http://www.openscholar.org.uk

http://www.openscholar.org.uk


http://www.sjscience.org

http://www.sjscience.org


http://www.openscholar.org.uk/independent-peer-review-manifesto/

http://www.openscholar.org.uk/independent-peer-review-manifesto/


http://www.openscholar.org.uk/institutional-repositories-start-to-offer-peer-review-services/

http://proyectos.bibliotecas.csic.es/digitalcsic/oprm/index_eng.html

http://proyectos.bibliotecas.csic.es/digitalcsic/workshop_oa_2014/index_eng.html

http://www.openscholar.org.uk/institutional-repositories-start-to-offer-peer-review-services/
http://proyectos.bibliotecas.csic.es/digitalcsic/oprm/index_eng.html
http://proyectos.bibliotecas.csic.es/digitalcsic/workshop_oa_2014/index_eng.html




The reviewer must 
indicate her affiliation

By default, all reviews and  
comments have a CC-BY license

New resource 
types

Qualitative and 
quantitative  
peer review



Open reviews and comments generate new items in the repositories

https://digital.csic.es/handle/10261/131502 

Open reviews records contain: 
•Name of the reviewer and 
affiliation 
•Links to the reviewed work 
•Links to items with related 
open comments 
•Individual quality rating of the 
reviewed work 
•Weighed review reputation 
metrics

https://digital.csic.es/handle/10261/131502


Records of the reviewed works link to their open reviews, 
individual quality ratings and overall reputation metrics

  Reputation value

     Quality ratings



Author/reviewer reputation metrics show in their personal page 



Author/reviewer reputation metrics show in their personal page 



And new exciting projects on their way!…



VII. Discussion


