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Robust Research - summary

* Open Science
 Data
» Materials
* Reporting (and pre-registration)

* Good Scientific Practice
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Open Science

OPEN DATA OPEN MATERIALS PREREGISTERED

https://osf.io/tvyxz/wiki/home/
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Open Data

* Publish data in repositories:
https://osf.io/
https://zenodo.org/

* Publish data description papers: Scientific Data Journal
https://www.nature.com/sdata/
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Open Materials

* Describe (and share) experimental setups, equipment,
etc.

 Publish the analysis scripts (ALL of them and make
them readable ©)
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Pre-registration

» Write up your hypothesis, study design and detailed
analysis plan as introduction and methods

* Pre-register it online (e.g. on OSF) or use registered
report
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Open Reporting

* Publish ALL the analyses you did (pre-registered and
exploratory)

* Publish ALL results (not just “significant” ones)

* Publish according to best practice guidelines
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Best practice guidelines

g equa for Enhancing the QUAIity and COUATOR resourcos i

network Transparency Of health Research Portuguese | Spanish

Home Library Toolkits Courses & events News Blog Librarian Network Aboutus Contact

Home > Library > Reporting guideline > Best Practices in Data Analysis and Sharing in Neuroimaging using MRI

o
Search for reporting guidelines u Reporting guidelines for

Use your browser's Back button to return to your search results main StUdy types
Randomised trials CONSORT Extensions
Best Practices in Data Analysis and Sharing in Neuroimaging RS e
using MRI o )
Systematic reviews PRISMA Extensions
Case reports CARE Extensions
Reporting guideline Reporting in neuroimaging using magnetic resonance imaging (MRI). ualitative research SRQR CORE
provided for? Diagnostic / prognostic STARD TRIPOD
(i.e. exactly what the studies
authors state in the paper) o
uality improvement SQUIRE
Full bibliographic Nichols TE, Das S, Eickhoff SB, Evans AC, Glatard T, Hanke M, Kriegeskorte N, studles
reference Milham MP, Poldrack RA, Poline J-B, Proal E, Thirion B, Van Essen DC, White T, Yeo Economic evaluations = CHEERS
BTT. Best Practices in Data Analysis and Sharing in Neuroimaging using MRI. Animal pre-clinical ARRIVE
2016;bioRxiv. doi: 10.1101/054262. studies
Language English Study protocols SPIRIT PRISMA-P
Clinical practice AGREE RIGHT
Relevant URLs Full-text access to this reporting guideline and available checklists is available at: quidelines
(full-text if available) http://www.humanbrainmapping.org/COBIDASreport
Reporting guideline http://www.humanbrainmapping.org/COBIDAS
website URL Translations

http://www.equator-network.org/
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Open Reporting

* Publish ALL the analyses you did (pre-registered and
exploratory)

* Publish ALL results (not just “significant” ones)
* Publish according to best practice guidelines
» Use preprints

* Publish Open Access
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Institutional Open Science support

« Recommendations/ guidelines for sharing of data and
materials

* Infrastructure for sharing of data and materials

* Require pre-registration of undergraduate and MSc
projects

* Develop pre-registration templates if they do not exist

* Open access publishing requirements
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Robust Research - summary

* Open Science

* Data

» Materials

« Reporting (and pre-registration)
» Good Scientific Practice

* Relevant research question

« Statistical power and procedures

* Reproducible workflows

* Reproducible measures (validity, reliability, QC procedures)
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Good Scientific Practice support

» Experimental design/ stats helpdesk system

 Quality control procedures (e.g. for materials, code,
publications)

* Promote meta-research projects (including internal
surveys on current attitudes/ practices/ support
requirements)

* Promote collaborative projects (across disciplines,
replication projects, etc.)
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Robust Research Initiative Oxford —
And some ideas for Zurich
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Who we are
» Around 20 people

* Developed from a reproducibility workshop
» Mainly early career researchers

* Disciplines: experimental psychology, biomedical
sciences (preclinical to clinical), bioethics, social
sciences (archaeology, anthropology, economics)

* Who's missing: physical sciences, humanities
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Robust Research

Education Solutions Advocacy Meta-research

Internal
networks

Undergraduate/

Graduate Research ethics

mml Project funding

National/
International §ad Fellowships
networks

Postdocs/ staff/

Pls Infrastructure

: Societies/
Collaborative Conference Methods

research . development
organisers

External training,

Helpdesks Funders

Quality control Publishers

Incentives
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Education
* Reproducibility crisis
 Ethical problems with irreproducible research

* Open data/ materials/ reporting/ publishing/
workflows

« Experimental design (incl. bias and confounding)
» Statistics

* Programming skKills

» Critical appraisal and peer review

* Pre-registration of research projects
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Education

e Journal clubs

e Seminar serie
* Workshops

e Summer schc
https://www.b
summer-schc

ford-

ReproducibiliTea

* Provide speal

* Undergraduaics viour riiu swueiis waui g

* Training for postdocs/ Pls
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Developing networks
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Robust Research
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Some recommendations

* Develop internal networks across all academic
disciplines

« Engage everyone — from student to Pls
» Educate Pls in addition to students/ postdocs

« Harness energy and ideas of early career
researchers

* Have ECRs on the Steering Committee
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Robust Research
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An international endeavour

* Neuroscience network: Zurich, Berlin, McGill (Canada),
Oxford

* Reproducibility network?

» Center for Reproducible Science, QUEST Center,
Tanenbaum Open Science Institute (MNI), Oxford

* Develop large-scale collaborative and replication
projects, meta-research projects

» Open and reproducible assessment criteria for
Neuroscience projects
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An opportunity for culture change
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Robust Research
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Changing incentives

* Quality not quantity of publications

* (High impact factor, low quality?)

60 -
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Fang and Casadevall, Infection and Immunity, 2011, 79:3855-3859
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Changing incentives
* Quality not quantity of publications
* (High impact factor, low quality?)
* Alternative research output: data, materials, code

* Open and reproducible research as hiring/ promotion
criteria

 Career perspectives beyond becoming Pls

» High quality research takes time => longer contracts
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Lobbyism

Ly

Advocacy

Conference

(Inter)National

Internal policies

Funders Government organisers/ Publishers
Societies

networks
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Why should others be interested?
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Open Science

OPEN DATA OPEN MATERIALS PREREGISTERED

https://osf.io/tvyxz/wiki/home/
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Ethics

 \Waste of animal lives

» Waste of patients’ time, hope and lives

» Waste of money (up to 85% of research funding, chaimers
and Glasziou, Lancet 2009

https://www.thelancet.com/journaIs/Iancet/articIe/PIISO140-6736(09)60329-9)
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Translation

Correspondence

Nature Reviews Drug Discovery 10, 712 (September 2011) | doi:10.1038/nrd3439-c1

Believe it or not: how much can we rely on published data on
potential drug targets?

See also: News and Analysis by Arrowsmith

Florian Prinzl, Thomas Schla.".ge2 & Khusru Asadullah3

c 3 (4%) 43 (65%)

5(7%)

14 (21%)

2 (3%)

B Inconsistencies

B Not applicable

[] Literature data are in line with in-house data
B Main data set was reproducible

B Some results were reproducible




Nuffield Department of Sas\ UNIVERSITY OF

POPULATION HEALTH “=’ OXFORD

Medical Sciences Division

Trust in evidence

9 Donald J. Trump £x & Follow

Healthy young child goes to doctor, gets

pumped with massive shot of manv

vacenes Donald J. Trump 3 ol

- 2+ Follow
AUTISM
e The concept of global warming was created by

and for the Chinese in order to make U.S.
manufacturing non-competitive.

81803 45040 HEEVNILTED
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Markowetz Genome Biology (2015) 16:274

DOI 10.1186/513059-015-0850-7 Genome BiOIOgy

Five selfish reasons to work reproducibly L

Florian Markowetz
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Robust Research as
Opportunity
Not a threat
Let's do the best possible research
In the best possible academic system
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Questions or

comments?




