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Starting Assumptions…
• Scientific research is important. Research helps 

us better understand the world and often has 
practical implications.

• The credibility of scientific claims rests, in part, 
on transparency and independent verification.

• Knowledge accumulates incrementally and 
mistakes happen. Progress is faster when 
accuracy is a priority.



Threats to Accuracy

– False Positives (Type I Errors) – Inferring a 
result is legitimate when it is a fluke

– False Negatives (Type II Errors) - Missing 
(often) small but nonetheless “real”  effects 

– Estimation Errors: Type M (magnitude) and 
Type S (sign) errors (Gelman & Tuerlinckx, 
2000; Gelman & Carlin, 2014)



Credit: Dorothy Bishop



Progressive vs. Degenerative 
Research Programmes (Lakatos)



Progressive vs. Degenerative 
Research Programmes (Lakatos)

• Hard core of theoretical assumptions

• Protective belt of auxiliary hypotheses (which 
are actually tested)

• Can fail without destroying entire programme



Progressive vs. Degenerative 
Research Programmes (Lakatos)

• Progressive research programmes

– testing auxiliary hypotheses increases explanatory 
power.

• Degenerative research programmes

– Changes auxiliary hypotheses to fend off 
contradictory evidence.





Example: Facial Feedback









Replication Terminology

• Design Considerations – Did I do the same thing?

– Direct Replication – Same Method/Procedure

• Exact repetition of the procedures – Impossible?

• Repetition of the Critical elements

• Goal: Evaluate the reliability of a specific effect

– Conceptual Replication – Different 
Method/Procedures

• Evaluate theory in a novel way 

• Goal: Test and Extend generalizability



Replication Terminology

• Outcome Considerations – Did I get the same 
results?

– What statistical tools will be used to evaluate this 
question?





How Confident Are You that the 
Majority of Findings In Your Area 

Will Replicate?

1=Not at All Confident to 4 = Very Confident



Results as of 10:43 am on 25 Feb 2015: 
https://uic.qualtrics.com/WRReport/?RPID=RP2_bjhdTM0lAkWZMk5&P=CP 



Reproducibility Project: Psychology





Original study effect size versus replication effect size (correlation coefficients). 

Open Science Collaboration Science 2015;349:aac4716
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38%
FAIL

34%
SUCCESS

28%
INCONCLUSIVE

http://alexanderetz.com/2015/08/30/the-bayesian-reproducibility-project/



Concerns About Direct Replication

1: Experimental context is too variable

2: Direct replications have limited theoretical

value

3: Replications are not feasible in certain

domains

4: Replications are a distraction

5: Replications affect reputations

6: There is no standard way to assess replications



1: “Experimental context 
is too variable”



Response

Context is important and theoretically 
interesting. Articulate constraints on generality 
(Simons et al., 2017). 

Raise reporting standards. Preregister within lab 
replications.  Be Your Own Replicator.



Response

Strack & Stroebe commentary:

… replicators must take the effort of identifying the 
actual determinants of the original finding if they 
believe that it was not

caused by the factors claimed in the original study. 

We disagree



2: “Direct replications 
have limited theoretical value”

Response: 

-direct vs. conceptual = false dichotomy

-direct necessary before moving on to 
conceptual .



Response

The combined effects of researcher degrees of 
freedom, chance findings from small sample 
studies, and the existence of publication bias 
mean that it is possible to assemble a seemingly 
solid set of studies that appear to support an 
underlying theory, even though no single study 

from that set could survive a direct replication 
attempt. 





3: “Replications are not feasible 
in certain domains”

• such as large-scale observational and clinical 
epidemiological studies (Coyne, 2016). 

• certain studies may capitalize on extremely 
rare events (e.g., occurrence of a natural 
disaster or an astronomical event), and 
replicating studies that test the effects of 
these events is simply impossible.



Response

Concerns about feasibility are orthogonal to the 
overarching value of direct replications for 
advancing scientific knowledge. The fact that 
replication studies are not always possible does 
not undermine their value when they can be 
conducted.





4: “Replications are a distraction”

“[o]ur position is that the current obsession with 
replication is a red herring, distracting attention 
from the real threats to the validity of 
cumulative knowledge in the behavioral 
sciences” (Schmidt & Oh, 2016).



Response

• Replication is but one tool in the kit. It might 
become less important as practices evolve.  It 
won’t solve everything, but it might improve a 
few things.  Hard to imagine a science without 
it.



5: “Replications affect reputations”

• Reputation of the “replicatee.”

• Reputation of the replicator.

– Roy Baumeister: replication crisis has created “a 
career niche for bad experimenters.” 



Response

Replicators should go out of their way to 
describe their results carefully, objectively, and 
without exaggeration about the implications for 
the original work. In addition, those whose 
studies are the focus of replication attempts 
should give replicators the benefit of the doubt 
when considering the contribution of the 
replication study and the replicators’ 
motivations.



Response

As more replications are conducted, the 
experience of having a study fail to replicate will 
become more normative and hopefully less 
unpleasant.



Response

Gordon Pennycook’s commentary: “You are not 
your data!”



Response

Commentary Pennycook: “You are not your 
data!” 

Commentary Vazire & Tullett: “Doing science is 
like jointly solving a jigsaw puzzle.”



6. “There is no standard way to assess 
replications.” 



Response

Given the multiple options available, 
investigators should consider multiple 
approaches and also consider pre-registering 
analytic plans and committing to how evidence 
will be interpreted before analyzing the data. 
Inferences that are robust across approaches are 
more likely to be more scientifically defensible. 



Response

• “Small telescopes” approach (Simonsohn, 2015).

Imagine an astronomer claiming to have found a new 
planet with a telescope. Another astronomer tries to 
replicate the discovery using a larger telescope and 
finds nothing. Although this does not prove that the 
planet does not exist, it does nevertheless contradict 
the original findings, because planets that are 
observable with the smaller telescope should also be 
observable with the larger one.



Response

• “Small telescopes” approach (Simonsohn, 2015).

• The idea is to consider what effect size the 
original study would have 33% power to detect 
and then use this value as a benchmark for the 
replication study. If the 90% confidence interval 
from the replication study excludes this value 
then we say the original study could not have 
meaningfully examined this effect.



Response

• “replication Bayes factor” approach (Ly, Etz, 

Marsman, Wagenmakers, 2017; Verhagen & Wagenmakers, 2014; 
Wagenmakers, Verhagen, Ly, 2016). 



Closing Thoughts

• There are no serious concerns about making 
direct replication mainstream.

• Direct and conceptual replication both have a 
role to play. 

• A failure to replicate does not falsify a theory.
• Direct replication is necessary but not 

sufficient to improve the accuracy of our 
science.

• Preregisration is also key.



A Few Plugs



A Few Plugs

https://improvingpsych.org/



A Few Plugs



A Few Plugs

Next year: Netherlands



A Few Plugs

Collabra: Psychology: https://www.collabra.org/



Grazie!



Increase Transparency
• How can our intellectual life…be arranged so as to 

expose our beliefs, conjectures, positions, sources of 
ideas, traditions, and the like … to maximum 
criticism?”

– Source Bartley (1984, p. 113)
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Transparency and Openness 
Promotion (TOP) Guidelines

https://cos.io/top/



Lykken (1991) – Feynman’s Principle of 
Total Scientific Honesty

• Details that could throw doubt on your 
interpretation must be given if you know 
them…If you make a theory, for example, you 
must also put down all the facts that disagree 
with it…(Feynman, 1986, as cited in Lykken, 
1991, p. 36)

• Many of us are able to tear other people’s 
research limb from limb while we smile upon 
our own like an indulgent parent 



Preregistration

Avoiding the Garden of Forking Paths.  
Distinguish between confirmatory and 

exploratory research





The garden of forking paths
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Inspired by Neurosceptic’s blog: http://blogs.discovermagazine.com/neuroskeptic/2015/05/18/p-hacking-a-talk-and-further-thoughts/#.VV2TiOePKsN

Andrew Gelman & Eric Loken, 2013

Data

http://blogs.discovermagazine.com/neuroskeptic/2015/05/18/p-hacking-a-talk-and-further-thoughts/#.VV2TiOePKsN

