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Methods for Reproducible Research



The Brick Wall / 
Wild Goose Chase

Researchers cannot:
• find,
• access, or
• replicate…

… the methods



The Methods Status Quo



The Cancer 
Reproducibility 
Project

• Planned to Replicate 50 Cancer Studies

• Replication of Only 18/50 Attempted

• A “Hopeless Slog”

• Insufficient Methods Details Available



The Cancer 
Reproducibility 
Project

“The hardest part, by far, was figuring out 
exactly what the original labs actually did. 

Scientific papers come with methods 
sections that theoretically ought to 
provide recipes for doing the same 

experiments. But often, those recipes are 
incomplete, missing out important steps, 

details, or ingredients. In some cases, 
the recipes aren’t described at all; 

researchers simply cite an earlier study 
that used a similar technique.”

The Cancer 
Reproducibility Project



Open Research Requires Open Methods

Methods are potentially 
the single most 

important element  
needed to replicate and 
reproduce research, and 
they must be available 
for research to truly be 

Open Research.

Open 
Research

Open 
Methods

Open Data

Open 
Access

Open 
Citations/
Abstracts

Open Code



Methods for 
Methods

→ OA Repository (CC BY)
→ Free to Publish
→ Diversity of Disciplines
→ Archived & Mirrored
→ Public API
→ PDF and JSON

New monthly protocols: >1000

Total public protocols:   ~9,000
Total private protocols: ~30,000



From Old 
Handwritten 
Recipes…



…to Structured Protocols



Published Protocols Appear on 
your ORCiD Record

https://www.protocols.io/orcid https://orcid.org/0000-0002-7621-8685



Dynamic Permanence of Published Protocols

“Methods and 
protocols for … 
are available as 
a collection in 
protocols.io
[DOI link]”



Connections… from brain cells to fish parasites



Many 
Publishers, 
Journals, & 
Funders 
Encourage Full 
Protocol Sharing

• Recommended by >500 journals

• Publish method into protocols.io

• Protocol DOI in materials and methods

• Dynamic commenting, Q&A discussions, 
and troubleshooting

• Create new versions after publication



Many 
Publishers, 
Journals, & 
Funders 
Encourage Full 
Protocol Sharing

• Grant guidelines suggest protocols.io

• Program officers encourage 

• Method sharing plan requested in DMP

• Some funders require protocol sharing

• Public or Private Workspaces for groups



Importance & Value of Method Sharing

✴ Increase Discoverability
✴ Reproducibility
✴ Facilitate Research Connections
✴ Enable Reuse
✴ Enhance Value of Research 
✴ Dynamic Permanence (Versioning)
✴ Improved Materials & Methods
✴ Stewardship of Research Output
✴ Credit for the method developer

Accelerate & Improve Research Knowledge Dissemination



Thank you!
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