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This presentation addresses the following questions:

ÅHow do open science practices help us to build a 

credible social policy evidence base?

ÅWhat role do replication studies play? 

ÅHow can researchers conduct replicable studies?

ÅHow can we shift the evidence ecosystem toward 

transparent, rigorous replications? 
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Distinguishing ñReproducibilityò from ñReplicabilityò

Goodman et al. What does research reproducibility mean? Science Translational Medicine, 8(341) 341ps12

Samedata,

Same procedures,

Same results 

Reproducibility Replicability

Newdata,

Same procedures,

Same results 
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IUPUI Silberzahnet al. Many Analysts, One Data Set: Making Transparent How Variations in Analytic Choices Affect Results. 

Advances in Methods and Practices in Psychological Science, 1(3) 337ð356.
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The Social and Behavioral Sciences Have 

a Reproducibility Problem
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Study Discipline Objective Replication Findings

Camerer et al. (2016) Economics
Attempt to replicate 18 studies from 

AER and QJE in 2011-2014

- 61% significant effect, same direction as original

- Replicated effect size 66% of original on average 

Camerer et al. (2018)
Social 

Sciences

Attempt to replicate 21 experimental 

studies in Nature and Science

- 62% significant effect, same direction as original

- Replicated effect size 50% of original on average

Chang and Li (2015) Economics
Attempt to reproduce findings from 67 

papers using original data and code

- 33% replication of key qualitative result

- 49% replication with original author assistance

Klein et al. (2014) Psychology
Attempt to replicate 13 psychological 

effects using 36 independent samples

- 10 effects replicated consistently

- Effects did not differ by setting or country

Open Science 

Collaboration (2015)
Psychology

Attempt to replicate 100 studies from 

three high-ranking journals

- 36% were statistically significant

- 47% had 95% CI containing original effect size

The Social and Behavioral Sciences 

Have a Replication Problem
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Scientists (People) Respond to Their Environment

Slide information credit to Chris Chambers

High quality 

research, 

regardless of 

outcome

Producing lots of 

publishable results

What's best for research What's best for researchers
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Behavioral Determinants:

Questionable Research Practices

Data dredging (p-hacking)

Repeatedly searching a dataset or 

trying alternative analyses until a 

(significant) result is found.

Reporting Bias

When scientists or journals decide 

not to publish analyses, outcomes, 

or entire studies (e.g., results are 

not statistically significant).

Underspecified Protocols

Methods and analytic plan 

are not shared with other

scientists in sufficient detail.

Human Error

Technical errors may

exist within a study, (e.g., 

computational errors, 

copy/paste mistakes).

https:// acmedsci.ac.uk/policy/policy-projects/reproducibility-and-reliability-of-biomedical-research
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What Enables the QRPs Causing Our Problems?

Closed Research Workflows

Leek & Peng. Statistics: P values are just the tip of the iceberg.Nature News,520(7549), 612.
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Open Science as a Solution

ÅTransparent workflows with replication documentation

ÅConduct ñrobustness checkò prior to replication

ÅAdopt ñRegistered (Replication) Reportsò model for funding 

and publishing

ÅInclude open science practices in standards of evidence on 

ñWhat Worksò (i.e., designating ñevidence-basedò practices)

Building and Synthesizing Evidence: Replication



IUPUI

Design

Pre-Registration

Study Protocol

Pre-Analysis Plan

Conduct

File/Data Management

Version Control

Open Notebooks

Dissemination

Transparent Reporting 
& Disclosure

Preprints

Open Access

Archiving

File/Data Repositories

Dynamic Documents

Organized Workflow and File Management (Open Science Framework)

Open Science as a Solution:

Transparent Workflows

http://www.bitss.org/event-types/institute/

Errington, T. (2019). Barriers to Replicability in the Process of Research. https://osf.io/kpr7u/
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Open Science as a Solution:

Replication Documentation (TIER/DRESS Protocols)

https://www.projecttier.org/tier-protocol/

https:// www.projecttier.org/tier -protocol/dress-protocol/
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ÅList of results documentation 

should reproduce

ÅInformation on software and 

original data

ÅProcessed data, command, 

and README files

ÅInstructions for replicating
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Open Science as a Solution:

ñRobustness Checkò Prior to Replication

Nuijten, M. B. (2019). Checking Robustness in 4 Steps. https://osf.io/bk5wt/

Building and Synthesizing Evidence: Replication

ÅCheck the internal consistency of the statistical results  
(Statcheck)

ÅReanalyze the data using the original analytical strategy 
(Computational Reproducibility)

ÅCheck if the result is robust to alternative analytical choices 
(sensitivity, multiverse analyses)

Å*Then consider a replication study in a new sample 
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Open Science as a Replicability Solution:

Registered (Replication) Reports

https:// cos.io/ rr/

Building and Synthesizing Evidence: Replication
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Figure: https://osf.io/ afrzx/, Resources and Templates: https://cos.io/rr/, òResources for Editorsó Tab, 

https:// www.psychologicalscience.org/publications/replication
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Authors and Reviewers Systematically Compare 

Replication Study to the Original Study
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Funders, Journals, and Clearinghouses Coordinate on 

a Registered Report ñWhat Worksò Scheme

ÅFunders sponsor work that will be published, transparent, 

and reproducible

ÅJournals publish high-quality, impactful work

Å Institutions coordinate research compliance (e.g., IRBs) 

with funders and journals

ÅClearinghouses obtain evidence that they can trust

https://cos.io/rr/, òFor Fundersó Tab
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Clearinghouses Describe the Transparency 

of Research Studies Evaluations Using Badges

Lebel et al. (2018). A Unified Framework to Quantify the Credibility of Scientific Findings. AMPPS. doi: 

10.1177/2515245918787489
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Clearinghouses Assess the Signal, Consistency, 

and Size of Effects across Replications

Lebel et al. (2018). A Unified Framework to Quantify the Credibility of Scientific Findings. AMPPS. doi: 

10.1177/2515245918787489
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