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The replications started in January 2022 and were completed in
October 2023. The replications were planned and preregistered by
five replication teams: a team at CalTech, LMU and Wharton; a team
atthe Stockholm School of Economics; ateam at the National Univer-
sity of Singapore; a team at the University of Amsterdam; and a team
at the University of Innsbruck.

Participants in replication studies. All replications were carried out
at Amazon Mechanical Turk asinthe original studies. We ensured that
participants could only participate once using the same accountin a
specific study. If the original study had not specified an HIT approval
rate, we recruited participants withan HIT approval rate of at least 95%;
if the original study had specified a higher approval rate, we applied
the same requirement as used in the original study.

To ward off concerns about impaired data quality owing to
low-attention participants and bots®****, we implemented several
‘quality filters’. Particularly, before redirecting participants to each
study, we forwarded the IP addresses to https:/www.ipqualityscore.
com/ for a quality check to minimize the chances of low-quality par-
ticipant data (weinitially planned to use this filter ex post, but during
the data collection of the first two replication studies of Klein and
O’Brien” and Halevy and Halali®*, we decided to set it up so that the IP
address quality check happened before participants got redirected to
the study). Participants for whom one or more of the following was true
could not proceed with participating in the study: fraud score > 85;
TOR =true; VPN = true; bot = true; abuse velocity = high. This means
that, for example, participants were not allowed to use a virtual pri-
vate network (VPN) or Tor connections or participate if they had IP
addresses that had recently engaged in automated bot activity (the
VPN exclusions were made ex ante, that is, before participants were
redirected to the study, for 4 studies and ex post for 22 studies). After
that, in all replications, participants were first shown a Captcha and
then provided informed consent. After this, we included anattention
check that participants had to pass to proceed to the study (with the
exception of Reeck et al.*; see Supplementary Section 4 for details).
The attention check wasimplementedin addition to any other poten-
tial attention check(s) used in the original study. All these exclusions
based on the ‘quality filters’ were preregistered, but the PAP did not
specify if participants would be excluded before or after participat-
inginthe study.

Theindividual replication studies sometimes also used additional
exclusion criteria that are detailed in the preregistered replication
reportfor eachreplication (we tried to use the same exclusion criteria
forthereplications asused in the original studies as much as possible).
The replication sample sizes defined below are the sample sizes after
any exclusions of participants.

Replication sample sizes. The replications were carried out with
high statistical power. Replication sample sizes were based on hav-
ing 90% power to detect 2/3 of the effect size reported in the original
study (with the effect size converted to Cohen’s d to have acommon
standardized effect size measure across the original studies and the
replicationstudies). See Supplementary Notes for more details about
the power calculations and replication sample sizes. The criteria for
replication were an effect in the same direction as the original study
and a P value <0.05 (in a two-sided test). In cases where this power
estimation led to a sample size smaller than the original one, we used
the same sample size as in the original study. The average replication
sample (n=1,018) size was 3.5 times as large as the average sample size
of the original studies (n = 292). We continued the data collection for
each replication until we reached at least the preregistered sample
size after exclusions for that replication, and this led to slightly larger
replication sample sizes than preregistered in all replications except
one (asitis not possible with exclusion criteria to get an exact sample
size as the number of exclusions is not known ex ante).

Conversion of effect sizes to Cohen’s d. We converted the effect sizes
of allthe original studies and all the replication studies to Cohen’s d to
have astandardized effect size (the effect size in the original study was
always assigned a positive sign; the effect sizein the replication study
was assigned a positive signifthe effect wasin the same directionasin
the original study and a negative sign if the effect was in the opposite
direction of the original study). See Supplementary Notes for details
about the conversion of effect sizes to Cohen’s d.

Replication reports. For each of the 41 studies, we prepared a
pre-replication plan/report stating the hypothesis we had chosen from
each paper and how we planned to proceed with the replication study.
Thesereports were shared with the original authors for feedback, and at
least one original author from each paper replied. These pre-replication
reports were posted at OSF (https://osf.io/sejyp) at the same time as
the PAP and before the start of the prediction survey (that preceded
the decision markets and the replication data collections). For those
studies that were selected for replication, we have updated the repli-
cation reports with the replication results after the replications were
completed. After sharing them with the original authors for feedback,
we have posted the updated replication reports at OSF as well (https://
osf.io/sejyp). In addition, we reached out to the original authors for
their comments onthereplication reports and results. We promised to
make their comments available along with the replication reports, and
any comments received can be found at https://osf.io/sejyp.

Incentivization in the replication experiments. We standardized pay-
ments across all replications such that studies had a certain show-up
fee depending on the expected length of the study. In particular, we
paid an hourly fee of USD 8.00 for all studies, and we calculated the
show-up fee for each study based on the expected length of the study.
For all studies, we implemented a minimum payoff of USD 1.00. For
studies withincentive payments, we used the same incentive payment
asintheoriginal study, paid in addition to the show-up fee. If we faced
problems in recruiting participants, we increased the show-up fee,
which happened for two studies®"®,

Replication indicators

Statistical significance criterion (primary indicator). The first pri-
mary replication indicator was the statistical significance criterion—
that is, whether the replication resulted in an effect size in the same
direction as the original study and a two-sided P value less than 0.05.
Unless otherwise stated above, we used the same statistical test as in
the original study. We report the replication rate (thatis, the fraction of
the 26 studies that replicated according to this criterion) and the 95%
Clopper-Pearson Cl of this fractionin ‘Results’. We also report the 95%
Clofthereplication effect size for each of the 26 replication studiesin
Fig.2 and Supplementary Table 3.

Relative effect sizes (primary indicator). Asasecond primary replica-
tion indicator, we used relative effect sizes. Relative effect sizes were
estimated in two different ways. We report the mean effect size of all
26replications and compareit to the mean effect size of the 26 original
studies (see also primary hypothesis test 2 below). We furthermore
estimate the relative effect size of each replication (the replication
effect size divided by the original effect size) and estimate the mean of
this variable for the 26 replication studies and the 95% ClI of this mean
(based on a one-sample t-test). We report both of these measures of
the relative effect size separately for the replications that replicate
and thosethat do not. These results are reported in ‘Results’, Fig. 3 and
Supplementary Table 3.

Small-telescopes approach (secondary indicator). We also used
the small-telescopes approach'. For this indicator, we estimated
whether the replication effect size was significantly smaller (using a
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one-sided test at the 5% level) thana‘small effect’, defined as the effect
size the original study would have had 33% power to detect. For studies
using t-tests (or F-tests converted to a t-test statistic), we based ‘the
small effect size’ onthe effect size thata t-test had 33% power to detect
(at the 5% level in a two-sided test); for studies using z-test statistics
(or chi-square tests converted to a z-test statistic), we based ‘the small
effect size’ on the effect size that a z-test had 33% power to detect
(at the 5% level in a two-sided test). To test whether the replication
effect size was significantly smaller than ‘the small effect size’in a
one-sided test at the 5% level, we estimated a 90% CI of the replica-
tion effect size. We tested if the 90% Cl overlapped the small effect
size with Cls constructed as described in Supplementary Notes. If the
effect size in the replication was significantly smaller than this ‘small
effect size’, the result was considered a failed replication; otherwise,
it was considered successful. We report the fraction of studies that
replicate according to this criterion and the 95% Clopper—Pearson
Cl of this fraction. The small-telescopes results are reported in Fig. 4
and Supplementary Table 4.

Bayes factors (secondary indicators). We also compute the one-sided
default Bayes factors on the replication data, allowing us to obtain
the strength of evidence in favour of the hypothesis that stipulates
an effect in the direction of the original experiment (where a default
prior in terms of a truncated Cauchy distribution with scale 0.707
was assigned to the size of the effect) versus the null hypothesis that
stipulates the effect to be absent'. In addition, we also computed
(one-sided) replication Bayes factors, which quantifies the additional
evidence for the hypothesis given the evidence already provided by
the original study™. (We are counting the one-sided default and rep-
lication as Bayes factors as two separate indicators, which they are.)
These results are reported in Fig. 5 and Supplementary Table 4. We
use the evidence categories proposed by Jeffreys'™ to interpret the
Bayes factors. Adetailed report on the estimation of the Bayes factors
isavailable at https://osf.io/47drs/.

Meta-analytic effect sizes (secondary indicator). We estimated the
meta-analytic estimate of the effect size by combining the original
result and the replication result in a fixed-effect meta-analysis. We
report the fraction of the 26 studies that replicated according to the
0.05 and the 0.005 significance threshold and the 95% Clopper—-Pear-
son Cl of these fractions. We also use the stricter 0.005 significance
threshold as areplication indicator for the meta-analytic effect sizes
because thisis similar to observing two studies (an original study and a
replication study) thatare significantat the 0.05level. We report these
results in Results, Fig. 6 and Supplementary Table 4.

Reporting summary
Further information on research design is available in the Nature
Portfolio Reporting Summary linked to this article.

Data availability

The data reported in this paper are tabulated in Supplementary
Tables1-8.Thereplicationreports (boththe pre-replicationand the post-
replication versions), the pre-analysis plan, the data from the survey
and the decision market, and the data for each of the 26 replications
areavailable at the project’s OSF repository (https://osf.io/sk82q).

Code availability

The analysis scripts, generating all results, figures and tables reported
in the main text and the Supplementary Information, are available at
the project’s OSF repository (https://osf.io/sk82q).
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Sampling strategy

Data collection
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Non-participation
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describe the data and its source.
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Describe the measures taken to verify the reproducibility of experimental findings. For each experiment, note whether any attempts to
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Field work, collection and transport

Field conditions Describe the study conditions for field work, providing relevant parameters (e.g. temperature, rainfall).

Location State the location of the sampling or experiment, providing relevant parameters (e.g. latitude and longitude, elevation, water depth).
Access & import/export | Describe the efforts you have made to access habitats and to collect and import/export your samples in a responsible manner and in
compliance with local, national and international laws, noting any permits that were obtained (give the name of the issuing authority,
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Eukaryotic cell lines
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Palaeontology and Archaeology

Specimen provenance Provide provenance information for specimens and describe permits that were obtained for the work (including the name of the
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export.
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Dating methods If new dates are provided, describe how they were obtained (e.g. collection, storage, sample pretreatment and measurement), where
they were obtained (i.e. lab name), the calibration program and the protocol for quality assurance OR state that no new dates are
provided.

|:| Tick this box to confirm that the raw and calibrated dates are available in the paper or in Supplementary Information.

Ethics oversight Identify the organization(s) that approved or provided guidance on the study protocol, OR state that no ethical approval or guidance
was required and explain why not.

Note that full information on the approval of the study protocol must also be provided in the manuscript.
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Outcomes Describe how you pre-defined primary and secondary outcome measures and how you assessed these measures.

Dual use research of concern

Policy information about dual use research of concern

Hazards

Could the accidental, deliberate or reckless misuse of agents or technologies generated in the work, or the application of information presented
in the manuscript, pose a threat to:

Yes
[] Public health

|:| National security
|:| Crops and/or livestock
|:| Ecosystems

XX XX X &

|:| Any other significant area




Experiments of concern

Does the work involve any of these experiments of concern:
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XXX X XXX X &
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Plants

Demonstrate how to render a vaccine ineffective

Confer resistance to therapeutically useful antibiotics or antiviral agents
Enhance the virulence of a pathogen or render a nonpathogen virulent
Increase transmissibility of a pathogen

Alter the host range of a pathogen

Enable evasion of diagnostic/detection modalities

Enable the weaponization of a biological agent or toxin

Any other potentially harmful combination of experiments and agents

Seed stocks

Novel plant genotypes

Authentication

ChlP-seq

Report on the source of all seed stocks or other plant material used. If applicable, state the seed stock centre and catalogue number. If
plant specimens were collected from the field, describe the collection location, date and sampling procedures.

Describe the methods by which all novel plant genotypes were produced. This includes those generated by transgenic approaches,
gene editing, chemical/radiation-based mutagenesis and hybridization. For transgenic lines, describe the transformation method, the
number of independent lines analyzed and the generation upon which experiments were performed. For gene-edited lines, describe
the editor used, the endogenous sequence targeted for editing, the targeting guide RNA sequence (if applicable) and how the editor

was applied.
Describe-any-atthentication-procedures foreach seed stock- tised-ornovel-genotype-generated.Describe-any-experiments-used-to

assess the effect of a mutation and, where applicable, how potential secondary effects (e.g. second site T-DNA insertions, mosiacism,
off-target gene editing) were examined.

Data deposition

|:| Confirm that both raw and final processed data have been deposited in a public database such as GEO.

|:| Confirm that you have deposited or provided access to graph files (e.g. BED files) for the called peaks.

Data access links

For "Initial submission" or "Revised version" documents, provide reviewer access links. For your "Final submission" document,

May remain private before publication. | provide a link to the deposited data.

Files in database submission Provide a list of all files available in the database submission.

Genome browser session
(e.g. UCSC)

Methodology

Replicates

Sequencing depth

Antibodies

Peak calling parameters

Data quality

Software

Provide a link to an anonymized genome browser session for "Initial submission" and "Revised version" documents only, to
enable peer review. Write "no longer applicable" for "Final submission" documents.

Describe the experimental replicates, specifying number, type and replicate agreement.

Describe the sequencing depth for each experiment, providing the total number of reads, uniquely mapped reads, length of reads and
whether they were paired- or single-end.

Describe the antibodies used for the ChiP-seq experiments; as applicable, provide supplier name, catalog number, clone name, and
lot number.

Specify the command line program and parameters used for read mapping and peak calling, including the ChIP, control and index files
used.

Describe the methods used to ensure data quality in full detail, including how many peaks are at FDR 5% and above 5-fold enrichment.

Describe the software used to collect and analyze the ChiP-seq data. For custom code that has been deposited into a community
repository, provide accession details.
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Flow Cytometry

Plots

Confirm that:
|:| The axis labels state the marker and fluorochrome used (e.g. CD4-FITC).

|:| The axis scales are clearly visible. Include numbers along axes only for bottom left plot of group (a 'group' is an analysis of identical markers).
|:| All plots are contour plots with outliers or pseudocolor plots.

|:| A numerical value for number of cells or percentage (with statistics) is provided.
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Methodology

Sample preparation Describe the sample preparation, detailing the biological source of the cells and any tissue processing steps used.

Instrument Identify the instrument used for data collection, specifying make and model number.

Software Describe the software used to collect and analyze the flow cytometry data. For custom code that has been deposited into a
community repository, provide accession details.

Cell population abundance Describe the abundance of the relevant cell populations within post-sort fractions, providing details on the purity of the
samples and how it was determined.

Gating strategy Describe the gating strategy used for all relevant experiments, specifying the preliminary FSC/SSC gates of the starting cell

population, indicating where boundaries between "positive" and "negative" staining cell populations are defined.

|:| Tick this box to confirm that a figure exemplifying the gating strategy is provided in the Supplementary Information.

Magnetic resonance imaging

Experimental design

Design type Indicate task or resting state; event-related or block design.

Design specifications Specify the number of blocks, trials or experimental units per session and/or subject, and specify the length of each trial
or block (if trials are blocked) and interval between trials.

Behavioral performance measures State number and/or type of variables recorded (e.g. correct button press, response time) and what statistics were used
to establish that the subjects were performing the task as expected (e.g. mean, range, and/or standard deviation across

subjects).
Acquisition

Imaging type(s) Specify: functional, structural, diffusion, perfusion.

Field strength Specify in Tesla

Sequence & imaging parameters Specify the pulse sequence type (gradient echo, spin echo, etc.), imaging type (EPI, spiral, etc.), field of view, matrix size,
slice thickness, orientation and TE/TR/flip angle.

Area of acquisition State whether a whole brain scan was used OR define the area of acquisition, describing how the region was determined.

Diffusion MRI [ ] Used [ ] Not used

Preprocessing

Preprocessing software Provide detail on software version and revision number and on specific parameters (model/functions, brain extraction,
segmentation, smoothing kernel size, etc.).

Normalization If data were normalized/standardized, describe the approach(es): specify linear or non-linear and define image types used for
transformation OR indicate that data were not normalized and explain rationale for lack of normalization.

Normalization template Describe the template used for normalization/transformation, specifying subject space or group standardized space (e.g.
original Talairach, MNI305, ICBM152) OR indicate that the data were not normalized.

Noise and artifact removal Describe your procedure(s) for artifact and structured noise removal, specifying motion parameters, tissue signals and
physiological signals (heart rate, respiration).




Volume censoring Define your software and/or method and criteria for volume censoring, and state the extent of such censoring.

Statistical modeling & inference

Model type and settings Specify type (mass univariate, multivariate, RSA, predictive, etc.) and describe essential details of the model at the first and
second levels (e.g. fixed, random or mixed effects; drift or auto-correlation).

Effect(s) tested Define precise effect in terms of the task or stimulus conditions instead of psychological concepts and indicate whether
ANOVA or factorial designs were used.

Specify type of analysis: [ | whole brain || ROI-based [ | Both

Statistic type for inference Specify voxel-wise or cluster-wise and report all relevant parameters for cluster-wise methods.

(See Eklund et al. 2016)

Correction Describe the type of correction and how it is obtained for multiple comparisons (e.g. FWE, FDR, permutation or Monte Carlo).
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Models & analysis

n/a | Involved in the study
|:| |:| Functional and/or effective connectivity

|:| |:| Graph analysis

|:| |:| Multivariate modeling or predictive analysis

Functional and/or effective connectivity Report the measures of dependence used and the model details (e.g. Pearson correlation, partial correlation,
mutual information).

Graph analysis Report the dependent variable and connectivity measure, specifying weighted graph or binarized graph,
subject- or group-level, and the global and/or node summaries used (e.g. clustering coefficient, efficiency,
etc.).

Multivariate modeling and predictive analysis Specify independent variables, features extraction and dimension reduction, model, training and evaluation
metrics.






