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Relevance of multilab studies
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Multilab studies are complex

▶ accurate statistical planning and protocol
development

▶ organizing the data collection
▶ data sharing and open science practices
▶ data analysis
▶ new procedures and standards for publishing
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The robustness of published research
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Estimating the reproducibility of
psychological science
Open Science Collaboration*

INTRODUCTION: Reproducibility is a defin-
ing feature of science, but the extent to which
it characterizes current research is unknown.
Scientific claims should not gain credence
because of the status or authority of their
originator but by the replicability of their
supporting evidence. Even research of exem-
plary quality may have irreproducible empir-
ical findings because of random or systematic
error.

RATIONALE: There is concern about the rate
and predictors of reproducibility, but limited
evidence. Potentially problematic practices in-
clude selective reporting, selective analysis, and
insufficient specification of the conditions nec-
essary or sufficient to obtain the results. Direct
replication is the attempt to recreate the con-
ditions believed sufficient for obtaining a pre-

viously observed finding and is the means of
establishing reproducibility of a finding with
new data. We conducted a large-scale, collab-
orative effort to obtain an initial estimate of
the reproducibility of psychological science.

RESULTS:We conducted replications of 100
experimental and correlational studies pub-
lished in three psychology journals using high-
powered designs and original materials when
available. There is no single standard for eval-
uating replication success. Here, we evaluated
reproducibility using significance and P values,
effect sizes, subjective assessments of replica-
tion teams, and meta-analysis of effect sizes.
The mean effect size (r) of the replication ef-
fects (Mr = 0.197, SD = 0.257) was half the mag-
nitude of the mean effect size of the original
effects (Mr = 0.403, SD = 0.188), representing a

substantial decline.Ninety-sevenpercent of orig-
inal studies had significant results (P < .05).
Thirty-six percent of replications had signifi-

cant results; 47% of origi-
nal effect sizes were in the
95% confidence interval
of the replication effect
size; 39% of effects were
subjectively rated to have
replicated the original re-

sult; and if no bias in original results is as-
sumed, combining original and replication
results left 68% with statistically significant
effects. Correlational tests suggest that repli-
cation success was better predicted by the
strength of original evidence than by charac-
teristics of the original and replication teams.

CONCLUSION:No single indicator sufficient-
ly describes replication success, and the five
indicators examined here are not the only
ways to evaluate reproducibility. Nonetheless,
collectively these results offer a clear conclu-
sion: A large portion of replications produced
weaker evidence for the original findings de-
spite using materials provided by the original
authors, review in advance for methodologi-
cal fidelity, and high statistical power to detect
the original effect sizes. Moreover, correlational
evidence is consistent with the conclusion that
variation in the strength of initial evidence
(such as original P value) was more predictive
of replication success than variation in the
characteristics of the teams conducting the
research (such as experience and expertise).
The latter factors certainly can influence rep-
lication success, but they did not appear to do
so here.
Reproducibility is not well understood be-

cause the incentives for individual scientists
prioritize novelty over replication. Innova-
tion is the engine of discovery and is vital for
a productive, effective scientific enterprise.
However, innovative ideas become old news
fast. Journal reviewers and editors may dis-
miss a new test of a published idea as un-
original. The claim that “we already know this”
belies the uncertainty of scientific evidence.
Innovation points out paths that are possible;
replication points out paths that are likely;
progress relies on both. Replication can in-
crease certainty when findings are reproduced
and promote innovation when they are not.
This project provides accumulating evidence
for many findings in psychological research
and suggests that there is still more work to
do to verify whether we know what we think
we know.▪
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Original study effect size versus replication effect size (correlation coefficients). Diagonal
line represents replication effect size equal to original effect size. Dotted line represents replication
effect size of 0. Points below the dotted line were effects in the opposite direction of the original.
Density plots are separated by significant (blue) and nonsignificant (red) effects.
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A multilab hypothesis
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A multi-lab test of the facial feedback 
hypothesis by the Many Smiles Collaboration
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Megan L. Willis    6, Francesco Foroni    6, Niv Reggev    7,8, Aviv Mokady    7, 
Patrick S. Forscher    9, John F. Hunter    10, Gwenaël Kaminski    11, 
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Bidisha Som    17, Balazs Aczel    13, Krystian Barzykowski    18, 
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Following theories of emotional embodiment, the facial feedback 
hypothesis suggests that individuals’ subjective experiences of emotion are 
influenced by their facial expressions. However, evidence for this hypothesis 
has been mixed. We thus formed a global adversarial collaboration and 
carried out a preregistered, multicentre study designed to specify and test 
the conditions that should most reliably produce facial feedback effects. 
Data from n = 3,878 participants spanning 19 countries indicated that a facial 
mimicry and voluntary facial action task could both amplify and initiate 
feelings of happiness. However, evidence of facial feedback effects was 
less conclusive when facial feedback was manipulated unobtrusively via a 
pen-in-mouth task.

The facial feedback hypothesis suggests that individuals’ emotional 
experiences are influenced by their facial expressions. For example, 
smiling should typically make individuals feel happier, and frowning 
should make them feel sadder. Researchers suggest that these effects 
emerge because facial expressions provide sensorimotor feedback 
that contributes to the sensation of an emotion1,2, serves as a cue that 
individuals use to make sense of ongoing emotional feelings3,4, influ-
ences other emotion-related bodily responses5,6 and/or influences the 
processing of emotional stimuli7,8. This facial feedback hypothesis is 
notable because it supports broader theories that contend emotional 
experience is influenced by feedback from the peripheral nervous 

system9–11, as opposed to experience and bodily sensations being inde-
pendent components of an emotion response12–14. Furthermore, this 
hypothesis supports claims that facial feedback interventions—for 
example, smiling more or frowning less—can help manage distress15,16, 
improve well-being17,18 and reduce depression19–39.

Recently, a collaboration involving 17 independent teams consist-
ently failed to replicate a seminal demonstration of facial feedback 
effects40. In the original study, the participants viewed humorous car-
toons while holding a pen in their mouth in a manner that either elicited 
smiling (pen held in teeth) or prevented smiling (pen held by lips)41. 
Consistent with the facial feedback hypothesis, smiling participants 
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