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Today’s webinar

•Create a study plan
•Set-up a reproducible project
•Preregistration

1. Plan for reproducibility before you start

•Version control
•Documentation

•Connect your research services

2. Keep track of things

•Reporting

3.  Contain bias

4. Archive + share your materials
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What is the problem?
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What is reproducibility?
Scientific method

Observation

Question

Hypothesis

Prediction

Testing

Analysis

Replication

4

• Computational reproducibility

• Empirical reproducibility

• Conceptual reproducibility



What are the barriers?



Why practice reproducibility?
The idealist
• Shoulders of giants!

• Validates scientific knowledge

• Allows others to build on your findings

• Improved transparency

• Increased transfer of knowledge

• Increased utility of your data + methods

The pragmatist
• Increased efficiency

• Reduces false leads based on 
irreproducible findings

• Data sharing citation 
advantage (Piwowar 2013)

• “It takes some effort to 
organize your research to be 
reproducible… the principal 
beneficiary is generally the 
author herself.”- Schwab & 

Claerbout
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1. Plan for reproducibility before you start

Create a study plan

• Create a study plan before you 
gather your data

• Begin documentation early

• Shows evolution of study

How?
• Research questions + hypotheses
• Study design

– Type of design
– Sampling
– Power and sample size
– Randomization?

• Variables measured
– Meaningful effect size

• Variables constructed
– Data processing

• Data management
• Analyses
• Sharing



1. Plan for reproducibility before you start

Set-up a reproducible project

• Set-up a centralized location for project 
management

• Organization is especially important for 
collaboration

• Easily find the most recent file version

• Eases transition between lab members

• Allows for back-up and version control

How?
https://osf.io/

https://osf.io/




http://osf.io
free, open source 

http://osf.io/


1. Set-up a reproducible project



Persistent

Citable

Identifiers



1. Put data, materials, and code on the OSF



1. Giving contributors access



1. Creating a wiki



1. Adding organizational structure -
components



How can you make your research reproducible?

•Create a study plan
•Set-up a reproducible project
•Preregistration

1. Plan for reproducibility before you start

•Version control
•Documentation

•Connect your research services

2. Keep track of things

•Reporting

3.  Contain bias

4. Archive + share your materials
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1. Plan for reproducibility before you start

Preregister your study plan

• Preregister your study plan
before you look at your data

• Distinguishes a priori design 
decisions from post hoc

• Counters selective reporting and 
outcome reporting bias

• Preregistration of all study plans 
helps counter publication bias

Preregister your analysis plan

• Preregister your analysis plan
before you look at your data

• Defines your confirmatory 
analyses

• Decreases researcher degrees of 
freedom



Publication bias

Fanelli D (2010) “Positive” Results Increase Down the Hierarchy of the Sciences. PLoS ONE 5(4): e10068.



Researcher degrees of freedom

Simmons, Nelson, & Simonsohn (2012)



1. How to preregister



Pregistration



How can you make your research reproducible?

•Create a study plan
•Set-up a reproducible project
•Preregistration

1. Plan for reproducibility before you start

•Version control
•Documentation

•Connect your research services

2. Keep track of things

•Reporting

3.  Contain bias

4. Archive + share your materials
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2. Keep track of things
Version control

• Track your changes

• Everything created manually should 
use version control

• Tracks changes to files, code, 
metadata

• Allows you to revert to old versions

• Make incremental changes: commit 
early, commit often

• Git / GitHub / BitBucket

Version control for data

• Metadata should be 
version controlled



2. Version control



2. Version control



2. Keep track of things
Documentation

• Document everything done by 
hand

• Document your software 
environment (eg, dependencies, 
libraries,  sessionInfo () in R)

• Everything done by hand or not 
automated from data and code 
should be precisely 
documented:
– README files

• Make raw data read 
only
– You won’t edit it by 

accident

– Forces you to 
document or code 
data processing

• Document in code 
comments



2. Keep track of things
Connect your research services



Connects Services

Researchers Use 





3. Contain bias

Reporting

• Report transparently + completely

• Transparently means:

– Readers can use the findings

– Replication is possible

– Users are not misled

– Findings can be pooled in meta-
analyses

• Completely means:

– All results are reported, no matter 
their direction or statistical 

significance

How?
• Use reporting guidelines
• Avoid HARKing: 

Hypothesizing After the 
Results are Known

• Report all deviations from 
your study plan

• Report which decisions 
were made after looking at 
the data



4. Archive + share your materials

Open Science Framework

Share your materials

• Where doesn’t matter. That 
you share matters.

• Get credit for your code, your 
data, your methods

• Increase the impact of your 
research



Merges Public-

Private 

Workflows





File downloads

Incentives 

for

Openness



File downloads



How can you make your research 
reproducible?

• Create a study plan – Begin documentation at study inception
• Set-up a reproducible project – Centralize and organize your project management

• Registration – Preregister your study + analysis plan

1. Plan for reproducibility before you start

• Version control – Track your changes

• Documentation – Document everything done by hand

• Connect your research services – Track all your materials in one place

2. Keep track of things

• Reporting – Report transparently + completely

3. Contain bias

• Where doesn’t matter. That you share matters.

4. Archive + share your materials
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OSF for Meetings

https://osf.io/meetings/
free poster + presentation service

https://osf.io/meetings/


OSF for Institutions

https://osf.io/institutions/usc/
integration with local services

https://osf.io/institutions/usc/


Technology to enable change

Training to enact change

Incentives to embrace change



Stats + methods training

http://cos.io/stats_consulting
free stats + methods training 

http://cos.io/stats_consulting


Technology to enable change

Training to enact change

Incentives to embrace change



1. Data citation 

2. Design transparency 

3. Research materials transparency 

4. Data transparency 

5. Analytic methods (code) transparency 

6. Preregistration of studies 

7. Preregistration of analysis plans

8. Replication

Transparency and Openness Promotion (TOP) 

Guidelines

http://cos.io/top
guidance on open policies 

http://cos.io/stats_consulting


Badges: making behaviors visible 

promotes adoption



Case Study: Psychological Science



The Preregistration Challenge

http://cos.io/prereg
$1000 per prereg 

http://cos.io/stats_consulting


http://cos.io/prereg
$1000 per prereg 

http://cos.io/stats_consulting


Registered Reports



(just to name a few)

Registered Reports

http://osf.io/8mpji
list of journals with RRs 

http://cos.io/stats_consulting


Technology to enable change

Training to enact change

Incentives to embrace change



Reproducible Research Practices
stats-consulting@cos.io

OSF
support@osf.io

Feedback for how we could support you more
contact@cos.io
feedback@cos.io

mailto:stats-consulting@cos.io
mailto:support@osf.io
mailto:contact@cos.io
mailto:feedback@cos.io

