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Disclaimer:

You probably already 
know all about it!

Kaylee Somerville, The Hidden Power of 
Intellectual Humility - The Decision Lab. 2020.
https://thedecisionlab.com/insights/society/the-hidd
en-power-of-intellectual-humility
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Research Reproducibility

Open and reproducible research saves 
valuable time in verifying and building 
upon widely beneficial solutions.
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Scientific errors have real world effects

https://statmodeling.stat.columbia.edu/2013/04/16/memo-to-reinhart-and-rogoff-i-thi
nk-its-best-to-admit-your-errors-and-go-on-from-there
https://www.bbc.co.uk/news/magazine-22223190 @drsarahlgibson, @turingway, CC-BY 4.0, DOI: 10.5281/zenodo.7339751
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Scientific errors have real world effects

Hern, A. (2020). Covid: how Excel may have caused loss of 16,000 test results in 
England. the Guardian. 
https://www.theguardian.com/politics/2020/oct/05/how-excel-may-have-caused-loss
-of-16000-covid-tests-in-englandhttps://www.bbc.com/news/technology-54423988
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Two main dependencies of research
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Project Binder for reproducing code

Publishing reproducible logbooks explainer comic strip, Juliette Taka and Nicolas M. Thiéry, DOI: 10.5281/zenodo.4421040
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Definitions
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Synthetic data
● A minimalist dataset
● Anonymised / 

pseudonymised
● Allows validation of results 

and building upon the work 
done
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Reproducible research doesn’t always mean 
open
● Reproducibility can be facilitated by open, but open is a choice

● Reproducibility needs to be considered at all stages

○ open principles should applied when you can

○ NEVER for private, confidential or sensitive data

● Always apply FAIR (Findable, Accessible, Interoperable, Reusable)

@drsarahlgibson, @turingway, CC-BY 4.0, DOI: 10.5281/zenodo.7339751



FAIR principles from Wilkinson et al. (2016) 
DOI: 10.1038/sdata.2016.18



FAIR data analogy: You would not buy food with no labels!

Annotation makes it 
easier to find 
important things

FAIR doesn’t require data to be open, but 
needs Metadata information along with 
detailed research process.

Metadata: “data descriptors” that facilitate 
cataloguing data and data discovery

Adapted from talk by Philippe Rocca-Serra (2020)



Interoperability and 
Decentralisation of Systems

The backbone of collaborative research
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Our requirements for computational research have 
changed
We are beyond capabilities of 
local machines

● Ever larger datasets
● More computational 

resources required to process 
and analyse data

Require dedicated platforms

● High performance computing
● Cloud
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Who governs the infrastructure we use?
● Designing, deploying, maintaining, 

operating infrastructure for large-scale 
collaborative research requires a 
specific skill set

○ Often not present or incentivised 
on research project teams

● Rely on private companies for this 
infrastructure

● Motivated by financial stakeholders - 
not by public interest

● Locks the research in to using a 
specific service or vendor

● Erodes public trust

Ungoed-Thomas, J. (2022) Controversial £360m NHS England data platform ‘lined up’ for 
Trump backer’s firm. The Guardian
https://www.theguardian.com/society/2022/nov/13/controversial-360m-nhs-england-data-pl
atform-lined-up-for-trump-backers-firm
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Unburdening researchers from infrastructure 
management

● Experts in cloud-based infrastructure operations using open source 
technologies

○ Specifically the Jupyter stack

● Provide managed services to scientific research and education 
communities globally

● Refine common scientific workflows in the cloud and support 
communities implementing them
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Maintaining researcher ownership of infrastructure

● Not for profit - our stakeholders are the communities 
we serve

● All developments are contributed back upstream to 
the OSS projects we rely upon

● Right to Replicate - no vendor lock-in, can take your 
hub and go at any time

Healthcare 
equivalents?

● Turing Data Safe 
Haven

● …

https://2i2c.org/right-to-replicate/, 
@drsarahlgibson, @turingway, 

CC-BY 4.0, DOI: 
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Research Infrastructure 
Roles

Software is only 10% of the problem - 
the rest is people
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What other support do you need to be open?

There is more to 
contributing than 
software 
engineering
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Applying ‘best practices’ for 
reproducible and collaborative 
research requires intention, 
resources, time and training 
which can be overwhelming.

Blog post: https://www.software.ac.uk/blog/2020-12-17-ten-arguments-against-open-science-you-can-win

@drsarahlgibson, @turingway, CC-BY 4.0, DOI: 10.5281/zenodo.7339751



The Turing Way 
An open source, community-led guide on Data Science.

We involve and support a diverse community to make research 
reproducible, ethical, open, and inclusive for everyone.
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Reproducibility

The Turing Way Guide
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Reproducibility Communication

Collaboration

Project design

Ethical research Community handbook

The Turing Way Guides
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https://twitter.com/chbergma/status/1104338904646385665; @turingway, DOI: 10.5281/zenodo.4609987



A Book

An Open Source Project

A Community

A Culture of Collaboration

Book:
the- turing-way.netlify.app/

GitHub:
github.com/alan-turing-
institute/the- turing-way

Twitter:
twitter.com/turingway

Email: 
theturingway@gmail.com

CC-BY 4.0, The Turing Way



Develop & share Share resources

Review and update

Maintain & improve

Make it global Share best practices

Pathways for Collaboration



Project and community growth

@drsarahlgibson, @turingway, CC-BY 4.0, https://star-history.t9t.io/#alan-turing-institute/the-turing-way, DOI: 10.5281/zenodo.7339751

• 3 years, >250 Live Chapters

• Community resources, events, 
guidance, templates, training

• 400+ direct GitHub contributors 
and thousands of users

https://zenodo.org/record/3332807



Open Science in other domains: Environmental Data 
Science Book

● Supports publication of data, 
research, and open source 
tools for collaborative, 
reproducible, and transparent 
environmental science

● Community-based model 
replicated from The Turing 
Way
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Take home messages

● Build a community that appreciates the value of 
decentralisation

● Redeployable, transferable, interoperable, 
reproducible

● What does a Healthcare Data Science book 
based on The Turing Way look like?
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