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Open Source Software

Scripts and software that can
been read, reused, modified
and distributed by anyone
without any cost or access
barriers.

COLLABORATING NOT COMPETING
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Bioinformatics heavily rely on
open source and Open Data

- Sequence alignment tools: BLAST, CLUSTAL, HMMER ...
- Database: NCBI, UNIPROT, PDB, Genbank, Ensembl, KEGG ...

- Phylogenetic analysis and pattern recognition tools and databases
(PHYLIP, MEME, ProViz)
- Sequence analysis by Python and R, Bioconductor, Biopython

- Omics data analysis tools and reproducible workflow (like Galaxy)

Image Copyright: ©Solislmages -
stock.adobe.com
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= Big mystical library books
#® LOTS of error messages!?
2 Debugging sessions with my colleagues
= Late night debugging session by myself

2 Finally writing scripts that does the job
=] Repeat!

Image Copyright: ©Solisimages - This work is licensed under a Creative
stock.adobe.com EY Commons Attribution 4.0 Generic License
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The More you know!

We all use open source and open data even if we

don’t know it ‘yet'’!

- Most operating systems use/rely on open source,
many apply variants of Unix (70’s) and Linux

- Languages: Python, R, C, C++, Java, Scala ...

- GitLab/GitHub — An online platform built on the
powerful ‘git’ For version control

- Machine learning problems rely on open data

If you want to learn about open, start with your daily life!
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Good news!
e Contributed to Open Source fgthOﬂ

Package
e Created a software, used GitHub ' index
e Published it on PyPI |

People used it!!!! =

| This work is licensed under a Creative
I Commons Attribution 4.0 Generic License
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Good news!

Open science is a

much broaderfield ¢  Contributed to Open Source
that include Open

Source and open data @  Created a software, used GitHub

e Published it on PyPI

e People used it!!!! ##

| This work is licensed under a Creative
I Commons Attribution 4.0 Generic License
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Citizen Egg:
Science 0——%m 5 ¢
Open
Notebook
Open Crowd-
Innovation Funding

-Toward a UNESCO Recommendation on Open Science: Canadian Commission for UNESCO By Ella Chan, Dick
Bourgeois-Doyle, Michael Donaldson, and Eleanor Haine-BennettOttawa, Canada, April 2020, 2021

Resources that can been read,
reused, modified and
distributed by anyone without
any cost or access barriers.

Improves transparency and
collaboration with users,
researchers and contributors.
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We have an obligation to consider the
validity and impact our work.

Science including scientific
errors have real world effects

CC-BY 4.0, https://the-turing-way.netlify.app/ethical-research/ethical-research.html, DOI: 10.5281/zenodo.7692516
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pbia.edu/2013/04/16/memo-to-reinhart-an
-your-errors-and-go-on-from-there
nazine-22223190

By Ruth Alexander
BBC News

© 20 Apeil 2013

This week, economists have been
astonished to find that a famous
academic paper often used to make
the case for austerity cuts contains
major errors. Another surprise is
that the mistakes, by two eminent
Harvard professors, were spotted
by a student doing his h

It's 4 January 2010, the Marmott Hotel
in Atlanta. At the annual meeting of
the American Economic Association,
Professor Carmen Reinhart and the
former chief economist of the
International Monetary Fund, Ken
Rogoff, are presenting a research
paper called Growth in a Time of
Debt

Reinhart, Rogoff... and Herndon: The
student who caught out the profs

f © v [ < shae

Taken from Kirstie Whitaker's slides, The Turing Way, DOI:

10.5281/zenodo.7428708,

https://zenodo.org/record/10522776
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Scientific errors have real world effects

“One of the most important books I've ever read—an indispensable

“We will redouble our efforts to avoid such errors in zmdrdmmi ot fevoboe v el

the Future ...” - Reinhart & Rogoff

FACTe
U
NESS

the World—and Why
Hans Rosling

“Our problem is that we don’t know what we don’t
know, and even our guesses are informed by
unconscious and predictable biases.” - Hans Rosling

Things Are Better
Than You Think

osling, H., Ronnlund, A. R., & Rosling, O. (2018). Factfulness: Ten Reasons We're Wrong About the World--and
| tps://www.bbc.co.uk/news/magazine-22223190



Price of Popularity

Researchers in Australia publishes unreliable COVID-19 data with
their preprint and misreported that an anti-parasite drug could
stop the virus from replicating in cells.

In a desperate attempt to save dying patients,
doctors began justifying the drug’s use against
COVID-19 as the virus spread aggressively

throughout Latin America.

Reardon, S. (2021). Flawed ivermectin preprint highlights challenges of COVID drug studies. Nature, 596, 173—174. doi:
10.1038/d41586-021-02081-w. Mega, E. R. (2020). Latin America’s embrace of unproven COVID treatment hinders drug trials.
Nature, 586, 481—482. doi: 10.1038/d41586-020-02958-2, Slides under DOI: 10.5281/zenodo.7428708
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Under-reported figures
From 25 Sept to 2 Oct

50,786

Cases initially reported by PHE

15,841

Unreported cases, missed due to IT error

8 days of incomplete data

1 ,980 cases per day, on average, were
missed in that time

48 hOU IS ideal time limit for tracing

contacts after positive test

Source: PHE and gov.uk !



Lack of accountability and risks of subversion

“We need to rely on science, but

We need to make science more self-correcting.”

Elisabeth Bik


https://pubmed.ncbi.nlm.nih.gov/31300549/
https://pubmed.ncbi.nlm.nih.gov/28580134/

Lack of accountability and risks of subversion

“We need to rely on science, but Elisabeth Bik

We need to make science more self-correcting.”

We should all learn to assess the PEER REVIEW
of a research (output) to
methodology, analysis and
. I want yov
argumentation of a research. Db betef’@
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Avoid Errors Before the Harm Occurs

1. Mistaken research design or analysis processes
o Lack of reproducible and collaborative research design
2. Lack of diverse tools, methods and expertise to draw from
o Lack of openness or community-developed tools
3. Inappropriate baseline comparison and assumption of future use

o Lack of technical understanding and ethical implications

@malvikasharan, CC-BY 4.0, The Turing Way,
Zenodo: DOI: 10.5281/zenodo.7428708,
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Storing Data: Open Data
Developing source code: Open Source
Designing hardware: Open Hardware

Sharing methods or protocols: Open
Access publications

Communicating results early: Preprints
Peer-based Review: Open Peer-Reviews

Transferring skills by training: Open
Education and training materials

Collaborating with public: Citizen Science

Inviting & collaborating with peers
contributors, maintainers: Community
Building

Supporting and connecting oth
field: Scientific Network

in your



Reproducibility

Reproducible

Replicable

Robust Generalisable

https://the-turing-way.netlify.app/reproducible-research/ @turingway, CC-BY 4.0, The Turing Way,
overview/overview-definitions.html DOI: 10.5281/zeno0do.7692516



Considering Open
and Reproducibility
in Research
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We need research environment and guidelines too!

Publication +

Publication Full

Linked and )
only Cods Code execiitable replication

and data code and data

A )
Not reproducible < ) Gold standard

“An article about computational science in a scientific publication is not the scholarship itself,
it is merely advertising of the scholarship. The actual scholarship is the complete software
development environment and the complete set of instructions which generated the
figures.” - Buckheit and Donoho (paraphrasing John Claerbout, 1995)

Peng, R. D. (2011). Reproducible Research in Computational Science, 334(6060), 1226—-1227. (slide courtesy of Chris Holdgraf and the Jupyter Team)



Open Science and reproducibility are foundational

BVILDING A
FOUNDATION .

/

\

" OPEN
SCIENCE

BACKUPS | %

| REPRODUCIBILITY |

NOTE: Not all data can or
should be published.

@malvikasharan, CC-BY 4.0, The Turing Way, Zenodo: DOI: 10.5281/zenodo.7428708,
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IS an open science training & capacity
building organisation.

The OLS (formerly Open Life Science) QLZ

openlifesci.org
We create training, mentoring and learning
resources with practical opportunities to apply open
science, reproducibility and community approaches. 9
Open Seeds

Mentoring & Training Program

The 4 o
Chan w - Alan Turing U SYETANABILITY OLS-9g starting in
nstitute ..., .
Zuckerberg N s a e September

Initiative &

EOSC-Life NASA





https://unsplash.com/@unlesbar
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.. but, researchers are often skeptical abou
sharing their work due to their fear of getting

scooped, being criticised ...

,-\4
3 —
5

ience-you-can-win, Image on Unsplash by @rodlong


https://www.software.ac.uk/blog/2020-12-17-ten-arguments-against-open-science-you-can-win
https://unsplash.com/@rodlong

Together, we explore the
important concepts and
practices in Open Science and
apply them in our work
- one step at a time.

Q openl ifesci This work is licensed under a Creative
BY Commons Attribution 2.0 Generic License

Image on Unsplash by @joanna kosinska
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Welcome to Open
Life Science!

Meet cohort, share project
vision, an introduction to
working openly (open canvas)

Week 1-2

https://openlifesci.org/ols-7/schedule

Open Science I Open Leadership: Diversity and Graduation
Project Development Academia, industry Inclusion & Ally Skills presentations /%
Iterative and agile project and beyond!
FEEGERET: CeEn-Gau . Personal ecology and Invitation to join next OLS
SR Hear from professionals from sustainability; practical allyship cohort as mentor/expert
software, hardware and data different career paths
Week 6-7 Week 9 Week 12 Week 15-16

Week 3-5

Open Projects Tooling
& roadmapping

Open licenses; Goals and
Roadmap; Contributors
guidelines; Code of Conduct;

y Gopenlifesci

o o o
o O

Week 8 Week 10-11 Week 13-14

Community Design Open Science I Open Science lll;
for Inclusivity Knowledge Next steps in Open
Implicit bias; personas and dissemination Data and software
pathways lforlcontribgtors: Publishing data and code. management, public
eI iisReers preprints, DOIs and citation engagement

This work is licensed under a Creative bit.ly/
Commons Attribution 2.0 Generic License c2d3-2022-community
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OLS - Program structure

16-week long mentorship and cohort-based training

1 on 1 mentoring

y&O openlifesci l:e:l openlifesci.org (D

Open Life Science



https://openlifesci.org/

OLS's Impact in Numbers (since 2020)

200+
Mentors &
Speakers

A%

8 500+
Countries

Cohorts Participants

A worldwide community ¢y Organizational Pillars =
———
S
L2 ¢ rd A
o—o® =0 |
oo e ]
Open Science Research on Open Incubator
Training Open The greenhouse: Hands-on
Online mentoring and training Evidence base and interventions suppor:lto erfnpowellf th: ne>‘<t
programs for individuals and for widening participation in genera :n ot open feaders in
teams worldwide to learn about research. research.
and adopt open research
practices.

31



6-week open science training
~4 hours / week

Group projects or solo

1:1 mentorship

RN

Topics:
Ethos of Open
Open Data

L CHTENE Open Software

Open Results
Tools & Resources

© hitps.//we-are-ols.org

| This work is licensed under a Creative bit.ly/
Bl Commons Attribution 2.0 Generic License 2023-ebi-repro

y @yoyehudi
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OLS Leadership

18
y
A o 5

Yo Yehudi Malvika Sharan Bérénice Batut Patricia Herterich
Executive Director Director of Partnership Director of Technology Chief of Staff

33



OLS Staff, Contractors and Resident Fellows

Tajuddeen Gwadabe Irene Ramos Deborah Udoh Bethan Illey
Program Manager: Catalyst Project Coordinator: Nebula  Junior Web Developer Finance Manager

Rowland Mosberg'en Seun Olufemi Jilaga Nneoma Camille Gonzalez
Resident Fellow: Practical Junior Resident Fellow: Web Designer Executive Assistant
Diversity and Inclusion OLS-9 DRI-EDIA
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Who we are:

500+ mentors, mentees,
fFacilitators, and expert speakers

Testimonials



https://docs.google.com/document/d/1GT65pMghg3Ne3qgr1fUuEHxzz25tWnDDLrY0Ep7dbV4/edit?usp=sharing

Applying open and reproducible ﬁY'Dﬂg‘%

practice require intention, resources, PEQPLE MIGHT
FIND MISTAKES

NEED TO
MAKE IT

0k T0 BE
HUMAN

SPRINGERNATURE

time, support and collaboration, which
can be overwhelming.

We need open communities where we
can learn with others.

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



The Turing Way

A community-led handbook to best practices in Data Science.

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

THAT CouLD BE A
CHAPTER IN THE

Book Community Global Collaboration Culture Change

@malvikasharan @turingway, CC-BY 4.0, CC-BY image by The Turing Way and Scriberia, Presentation DOI: 10.5281/zen0d0.7692516



The Turing Way is a lightly opinionated guide to reproducible data science.

Our goal is to provide all the information that researchers need at the start of their
projects to ensure that they are easy to reproduce at the end.

This also means making sure PhD students, postdocs, Pls, and funding teams know
which parts of the "responsibility of reproducibility" they can affect, and what they
should do to nudge data science to being more efficient, effective, and

Data understandable.

Same Different

L 2 : :
i3 5 Reproducible Replicable

> wv
© g . SHARING

g E HOTQHLEEBASKS : PR?LSTT“
g | Robust Generalisable

a

@malvikasharan @turingway, CC-BY 4.0, CC-BY image by The Turing Way and Scriberia, Zenodo:
https://doi.org/10.5281/zenodo.3332807. Presentation DOI: 10.5281/zenodo.7692516
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Guide for Reproducible A
Research
Overview v
Open Research ad
Version Control 2
Licensing 4

Research Data Management Vv

Reproducible Environments Vv

BinderHub Y
Code quality W
Code Testing ¥
Code Reviewing Process Y
Reusable Code h

Continuous Integration (Cl) Vv

Reproducible Research with v

Make Fig. 3 The Turing Way project illustration by Scriberia. Used under a CC-BY 4.0
Research Compendia licence. DOI: 10.5281/zenod0.3332807.

@malvikasharan @turingway, CC-BY 4.0, Book: https://the-turing-way.netlify.app/welcome,
CC-BY image by The Turing Way and Scriberia, Zenodo: https://doi.org/10.5281/zenod0.3332807. Presentation DOI: 10.5281/zenodo.7692516
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The Turing Way =

Q Search this book...

ComMmuNICATION
2 UT REACH

Welcome U 7
Guide for Reproducible v

Research

Guide for Project Design b

Guide for Communication A

Guide for Collaboration o

Guide for Ethical Research v Seribsarialy
Community Handbook v

@malvikasharan @turingway, CC-BY 4.0, Book: https://the-turing-way.netlify.app/welcome
CC-BY image by The Turing Way and Scriberia, Zenodo: https://doi.org/10.5281/zenod0.3332807. Presentation DOI: 10.5281/zenodo.7692516
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The Turing Way Guides
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The Turing Way. Guides on Data Science S

= ~
The Turing Way
£ g S years
Kirgtie Whitaker Malvika Sharan >350 Chapters Q. Search this book...
Director: Tools,
Practices & Systems 500+ Contributors e

Programme (TPS)

Guide for Reproducible Research Vv

.. Guide for Project Design v
Numerous training
. Guide for Communication V.
and community
ide f I ti
| ‘ resources. Guide for Collaboration v
. Guide for Ethical Research v
Anne Lee Steele Arielle Bennett
Community Manager, TPS Programme Community Handbook e
The Turing Way Manager Afterword 4

@malvikasharan, Zenodo: https://zenodo.org/record/8379470,. CC-BY 4.0 Book: https://the-turing-way.netlify.app
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e 5 years, >350 Chapters, community resources

e 500+ contributors, 5000+ monthly users -
supported by community-based governance

e Replication/extension by 4 Turing & 6+ external
projects (e.g. ONS, UCL, Uni Oxford, LIBER:
Association of European Research Libraries)
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THAT CoulD BE A
CHAPTER IN THE
Turing Way
(=]

TIME FOR A
CULTVURAL

19,098 16,710

@ views & downloads

WE CHouLD VALUE
REPRODUCIBILITY
AS MutH As # OF
PAPERS PUBLISHED

Start:

the-turing-way.start.page



https://the-turing-way.start.page

The project belongs to the community

\Q“\Qc"vqp ri \ i
This is not a Turing project - although it S wunmwg;gg; . | =R

has great support from the Institute.

| mf\_\\\l\\_\

ComMmUuNICATION
2UT REACH

This is always a work in progress - evolving
with the needs in the community.

We are creating community resources
together -- it's about the way, the journey,
not a set of rules.

—— Sucbsia B

Impact report: https://www.turing.ac.uk/research/impact-stories/changing-culture-data-science, @malvikasharan,
Zenodo: https://zenodo.org/record/8379470, CC-BY 4.0 Image by Scriberia for The Turing Way



Internationalisation and translation work

The Turing Way GitHub: https://github.com/the-turing-way

- N ]
A2 24 followers (@ https:/fthe-turing-way.netlify.app 450 Co ntrl bUtO rs

@e The TuringWay > &) Turing Way LOGIN  SIGN UP
Turing Way op)
OVERVIEW README Sa( Cpawdln @
. ;

The Turing Way is a handbook to
reproducible, ethical and collaborative

Language Progress. Words to translate data science. We involve and support a
diverse community of contributors to
Arabic (ar) — 26% 1% 200950 ek cata JEsc ence e Cosesible)
comprehensible and  effective ~ for
everyone.
Chinese Simplified (zh-CN) —-— 15% - 0% 228890
Details
Source language English
O 72% - 0% 75680
French (fr) Contributors a7
Source words 276679
—— .
Japanese (ja) G500 87125 Created ayearago
Last activity 10 days ago

Portuguese, Brazllian (pt-BR) O 8 =2 hitps://github.com/alan-turing-institute/the-turing-way/

Spanish, Latin America (es-419)

‘= README.md
Turkish (tr)

The Turing Way

This README.m(d file in also available in Dutch (README-Dutch), French
(README-French.md), German (README-German.md), Indonesian (README-
Indonesian), Italian (README-Italian), Korean (README-Korean), Portuguese
(README-Portuatiece) and Snanich (README-Snanich) (lieted alnhabeticallv)



The Turing Way Community Handbook

Community Handbook
Code of Conduct

Ways to Enter the Project
Style Guide

Maintaining Consistency

Chapter Templates and
Contribution Workflow

Acknowledging Contributors
Monthly Newsletters

Book Dash Events
Community Coworking Calls

Template Collection
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Open Science promotes access and
equity in research and education

' \_:()" J This work is licensed under a Creative
N Commons Attribution 4.0 Generic License
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Open Science promotes access and
equity in research and education

Image Credit: A collaboration between Center for Story-based Strategy & Interaction Institute for Social Change. With links to
https://www.storybasedstrategy.org/the4thbox and http://interactioninstitute.org/
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Open Science promotes access and
equity in research and education

Image Credit: A collaboration between Center for Story-based Strategy & Interaction Institute for Social Change. With links to
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Open Science promotes access and
equity in research and education

JUSTICE

Equity versus Equality (Triple Participation). (2018, September 10).
https://ces101fall2018.wordpress.com/2018/09/10/equity-versus-equality-triple-participation
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Equitable Open Science

Combines many Forms of practices to make
scientific knowledge ‘open’ (by design).

Accessible for everyone
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Openness should not be a thoughtless default
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TARO loves to write Python scripts

Joined a research team as a Computer Science intern

Helps people in their research group with programming questions
Their supervisor suggested them to share the scripts online

Taro created a public GitHub repository and shared the scripts

Sent out an email to their team members to use their repository

@0
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Open by Default

The repository is public and open but

How can their team members reuse their scripts?
Can they help improve the scripts?

How can someone credit them if they use their work?
Can they share them with others outside their lab?

What happens if interactions in their repository are unpleasant?

@ - ® | This workis licensed under a Creative
N Commons Attribution 4.0 Generic License
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Image on Unsplash by @iankosky


https://unsplash.com/@iankosky

Open by DESIGN

TarO

Adds an open source license in their repository for reuse

Creates a README file with information on their scripts
Adds a user manual and a process for asking for help
Adds a contribution guideline For others to help improve

Makes it clear how to cite/credit their work

1.
2.
3.
4.
5.
6.

Selects a Code of Conduct for their repository

()\_] This work is licensed under a Creative
T Commons Attribution 4.0 Generic License



https://creativecommons.org/licenses/by/2.0/
https://creativecommons.org/licenses/by/2.0/

Open by DESIGN

TarO

Adds an open source license in their repository for reuse

Creates a README file with information on their scripts
Adds a user manual and a process for asking for help
Adds a contribution guideline For others to help improve

Makes it clear how to cite/credit their work

1.
2.
3.
4.
5.
6.

Openness is more than just putting it online!

Selects a Code of Conduct for their repository

) | Thisworkis licensed under a Creative
Commons Attribution 4.0 Generic License
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References: Mewa, & Goudarzi. (2018). Mapping Academic Publishing: Locating Enclaves of Developien Ctronic
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World scaled by number of documents with authors from each country in Web of Science
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You are participant and organiser of
open science in bioinformatics

® Systems to getinvolved and
access support and mentorship

® Opportunities for diverse
representation in all spaces

® Recognition for all contributions
and rewards through visible roles

® Community-led process for
transparent decision-making

| j This work is licensed under a Creative
T Commons Attribution 4.0 Generic License
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Adapted from: Squad. (2018, December 13). Dunning-Kruger Effect: Definition, Test, Examples &
Quiz. Science Terms. https://scienceterms.net/psychology/dunning-kruger-effect/



| only know the directions |
want to take, | don’t know
where | will end up!

https://www.freepik.com/free-vector/flat-explorers-nature-landscape-sear

ching-exploring-new-opportunities, Image by redgreystock, on Freepik
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Our skills aren't fixed in place. You can be good at
lots of things. You can do anything. — Tania Reilly

Technical Leadership and the Glue Work.
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Our skills aren't fixed in place. You can be good at
lots of things. You can do anything. — Tania Reilly

@malvikasharan @turingway, CC-BY 4.0, CC-BY image by The Turing Way and Scriberia,

Technical Leadership and the Glue Work. :
Presentation DOI: 10.5281/zenodo.7692516
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— Book: the-turing-way.netlify.com, Twitter: twitter.com/turingway

— GitHub: github.com/alan-turing-institute/the-turing-way, Start: the-turing-way.start.page
OLS (Open Life Science)
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— Website: openlifesci.org, Twitter: twitter.com/openlifesci

— GitHub: github.com/open-life-science/open-life-science.github.io

Parts of my talk reuse materials from presentations given previously in Open Life Science and The
Turing Way by the team members listed in this slide.
Short link: https://bit.ly/bon-2024-ms, Zenodo link: https://zenodo.org/records/13379994
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Meeting you where you are!

i.  Join the community
ii. Learnanew skill
iii.  Share your skills

iv.  Collaborate with others ) L5 “fi, (.
V. Mentor others’ contributions L & Raﬁi‘l
vi.  Represent this community HHORANT

Serilberio~”
Join us, participate, learn, share! N
e

@malvikasharan @turingway, CC-BY 4.0, CC-BY image by The Turing Way and Scriberia, Presentation DOI: 10.5281/2erpcloﬂ2516/
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