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| This presentation addresses the following questions:

* How do open science practices help us to build a
credible social policy evidence base?

* What role do replication studies play?
 How can researchers conduct replicable studies?

 How can we shift the evidence ecosystem toward
transparent, rigorous replications?



Distinguishing “Reproducibility” from “Replicability”

Reproducibility Replicability
Same data, New data,
Same procedures, Same procedures,
Same results Same results

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



The Social and Behavioral Sciences Have
a Reproducibility Problem
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UPUI Silberzahn et 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) 337-356.




The Social and Behavioral Sciences
Have a Replication Problem

Discipline Objective Replication Findings
Camerer et al. (2016) Economics Attempt to replicate 18 studies from - 61% significant effect, same direction as original
' AER and QJE in 2011-2014 - Replicated effect size 66% of original on average
Camerer et al. (2018) Social Attempt to replicate 21 experimental - 62% significant effect, same direction as original
' Sciences  studies in Nature and Science - Replicated effect size 50% of original on average
Chang and Li (2015) Economics Attempt tq repro.d‘uce findings from 67 33% repl!cat!on of key ggalltatlve result-
papers using original data and code - 49% replication with original author assistance
: Attempt to replicate 13 psychological - 10 effects replicated consistently
Klein et al. (2014) Psychology effects using 36 independent samples - Effects did not differ by setting or country
Open Science Psvcholo Attempt to replicate 100 studies from - 36% were statistically significant
Collaboration (2015) y Y three high-ranking journals - 47% had 95% CI containing original effect size




Social Determinants of These Problems:
The Scientific Ecosystem
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Social Determinants of These Problems:
The Scientific Ecosystem
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Scientists (People) Respond to Their Environment

What's best for research What's best for researchers

High quality
research,
regardless of
outcome

Producing lots of

publishable results

Slide information credit to Chris Chambers




Behavioral Determinants:
Questionable Research Practices

Reporting Bias
When scientists or journals decide
not to publish analyses, outcomes,
or entire studies (e.g., results are
not statistically significant).

Data dredging (p-hacking)
Repeatedly searching a dataset or
trying alternative analyses until a
(significant) result is found.

Underspecified Protocols
Methods and analytic plan
are not shared with other
scientists in sufficient detall.

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



What Enables the QRPs Causing Our Problems?
Closed Research Workflows

DATA PIPELINE 12 vy <ices. il of which nec policing.

Little debate Extreme
scrutiny

Experimental Raw Tidy Potgn?nall Summary
ot dat dat statistica tatisti
gn ata ata R statistics

>

nature bit.ly/shoddystats

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



| Open Science as a Solution

» Transparent workflows with replication ¢

» Conduct “robustness check” prior to rep

ocumentation

Ication

»  Adopt “Registered (Replication) Reports™ model for funding

and publishing

 Include open science practices in standards of evidence on
“What Works” (i.e., designating “evidence-based” practices)



Open Science as a Solution:
Transparent Workflows

Organized Workflow and File Management (Open Science Framework)

Transparent Reporting
& Disclosure

Pre-Registration File/Data Management File/Data Repositories

Study Protocol Version Control Preprints Dynamic Documents

Pre-Analysis Plan Open Notebooks Open Access

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

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



Open Science as a Solution:
Replication Documentation (TIER/DRESS Protocols)

TIER Protocol Documentation

. * List of results documentation
— should reproduce

The final paper

Importable data files (if necessary)
The Data Appendix

e * Information on software and

The Read Me file

The Metadata Guide Orlg I nal data,

supplementary metadata documents

— — * Processed data, command,
and README files

* Instructions for replicating

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

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



Open Science as a Solution:
“Robustness Check” Prior to Replication

» Check the internal consistency of the statistical results
(Statcheck)

- Reanalyze the data using the original analytical strategy
(Computational Reproducibility)

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

* *Then consider a replication study in a new sample

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




Building and Synthesizing Evidence: Replication

Open Science as a Replicability Solution:
Registered (Replication) Reports

DEVELOP COLLECT & WRITE PUBLISH
IDEA ‘*‘"éi';f'a REPORT REPORT

Stage 1 Stage 2
Peer Review Peer Review

IIJ IUPUI https://cos.io/rr/




Authors and Reviewers Systematically Compare
Replication Study to the Original Study

Replication Continuum

Highly Similar Highly Dissimilar
Direct Replication onceptual Replicatio
Exact Very Close Close Far Replication Very Far
Replication Replication Replication (IVorDV Replication
(All facets under (Procedure or (IV or DV stimuli operationalization (IVor DV
researcher control physical setting is are different) or population is constructs are
Design Facet are the same) different) different) different)
Effect, Hypothesis Same Same Same Same Same
IV Construct Same Same Same Same Different
DV Construct Same Same Same Same Different
IV Operationalization Same Same Same Different
DV Operationalization Same Same Same Different
Population (e.g., age) Same Same Same Different
[V Stimuli Same Same Different
DV Stimuli Same Same Different
Procedural Details Same Different
Physical Setting Same Different
Contextual Variables Different

Figure: https://osf.io/afrzx/, Resources and Templates: https://cos.io/rr/, “Resources for Editors” Tab,

https://www.psychologicalscience.org/publications/replication



Funders, Journals, and Clearinghouses Coordinate on
a Registered Report “What Works” Scheme

» Funders sponsor work that will be published, transparent,
and reproducible

- Journals publish high-quality, impactful work

» Institutions coordinate research compliance (e.g., IRBS)
with funders and journals

- Clearinghouses obtain evidence that they can trust

https://cos.io/rr/, “For Funders” Tab



Clearinghouses Describe the Transparency
of Research Studies Evaluations Using Badges

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

10.1177/2515245918787489



Clearinghouses Assess the Signal, Consistency,
and Size of Effects across Replications

original effect size point estimate Replication outcome

Original Study : &
Replication #1 : i i signal - consistent
Replication #2 — signal - inconsistent, larger
Replication #3 — signal - inconsistent, smaller
Replication #4 —— signal - inconsistent, opposite
Replication #5 = = i no signal - consistent
Replication #6 = = : no signal - inconsistent
Meta-analytic estimate of replications ’

IR B i e s o
-0.30 -0.10 0.10 0.30 0.50 0.70 0.90

Effect size (r) [95% CI]

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

10.1177/2515245918787489



Replication Studies Build Our Confidence in the
Cumulative Evidence Base on “What Works”

1. 2. 3.
Establish initial Consider lowering or raising Final level of
level of certainty (as implemented in level of certainty certainty rating
current GRADE)
Study design Initial certainty \ Reasons for considering lowering \ Certainty in the evidence
in the evidence or raising certainty across those considerations
WV Lower if A Higher if*
High Risk of Bias Large effect High

Randomized trials = certainty [m AN
Dose response
> Indirectness All plausible > Moderate

SO

. s confounding and
Imprecision .
Low bias Low
Observational studies 9 . Publication bias  * would reduce a

certainty demonstrated effect 600

or
* would suggest a Very low
spurious effect if no ®000

/ effect was observed /

http://www.gradeworkinggroup.org/




Why This Room Should Care:
| Reproducibility and Replicability are Essential to
Social Policy Research and Evaluation

* Evidence-based policy and practice: research and analysis
Inform policy and practice decision-making

— Intervention studies with reproducible finding and
replicable effects

» Large focus on rigorous causal inference

— High-quality policy analyses, research syntheses,
randomized trials, and guasi-experiments



They Directly Influence Our Labels of
“Evidence-Based” and “What Works”™

Tiered Evidence Grant Model
(The size of grant awards is linked to the strength of the evidence provided in the application.) ST R':' N G

Experimental Study
(i.e., a randomized controlled trial)

MODERATE Quasi-experimental Study

Replicate
Build on practices with

: SR A Correlational Study with statistical
Test e T T n% - controls for selection bias
promising

practices evidence

DEMOMNSTRATES A RATIONALE Well-specified logic model informed

by research or evaluation

$ $$ $$%

Source; GAD analysis of agency documents. | GAO-16-818

Figure 1: https://www.gao.gov/products/GAO-16-818

.pearsonschool.com/index.ctm?locator=PS3zYd



Our Evidence Ecosystem Generally Does Not Require
“What Works” to be based on Open Scientific Research

Study Registration HOMVEE, WWC Study registration was assessed and disclosed
Created study registry

Protocol and Statistical Analysis Plan

Data, Code, and Materials Sharing

Design and Analysis Transparency HomeVEE, WWC Author reporting guide
Public Availability of Results ESER, TPP, WWC Database of results from studies in higher tiers
Replication CS. HOMVEE, TPP. WWC Number of studies influences evidence tier

Indicate whether a beneficial outcome has replicated

Investigator Conflicts of Interest CS, HomVEE, SFER, WWC DEBEIS (B 1) [TeEpEitenss Of. iellEl” : : :
Independence of evaluator could influence study inclusion/exclusion

Citation Standards

https://www.trustinitiative.org/



If ultimate goal is to change the ecosystem to produce
reproducible findings and replicable effects...
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.. everyone has a role!

Researchers and analysts: adopt transparent, reproducible
workflows and conduct replications

Editors/peer-reviewers: enforce transparency during article
submission and review; prioritize replications

Sponsors/funders: require transparent, reproducible
workflows; coordinate registered (replication) report schemes

Policy-makers: integrate transparency, reproducibility, and
replicability into standards of evidence on “What Works”

TRUST®

Underpinning Social Intervention Tiers

https://www.trustinitiative.org/



Contact Detalls

Twitter: @GrantSeanP
Email: spgrant@iu.edu

Website: https://fsph.iupui.edu/about/directory/grant-sean.html

¥ |UPUI

FULFILLING the PROMISE



