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Science is Self-Correcting



N ~ 500



“This isn’t just an explorer coming back from the Orient 

and claiming there are unicorns there. It’s the explorer 

describing the life cycle of unicorns, what unicorns eat, all 

the different subspecies of unicorn, which cuts of unicorn 

meat are tastiest, and a blow-by-blow account of a 

wrestling match between unicorns and Bigfoot.”



“Given reasonable assumptions … our simulations indicate that 

published studies are underpowered. This … leads us to suggest 

that the positive results for the 5-HTTLPR × SLE interactions in 
logistic regression models are compatible with chance findings.”

N ~ 100,000



Science is self-correcting?

2008

5-HTTLPR

2005



“Scientists may be in the 
business of laughing at their 
predecessors, but owing to an 
array of human mental 
dispositions, few realize that 
someone will laugh at their 
beliefs in the (disappointingly 
near) future”

Taleb (2007). Fooled by Randomness.





“Certain features of the working environment of science 
may have unexpected and potentially detrimental effects 
on the ethical dimensions of scientists’ work”

Martinson et al. (2005). Nature, 435, 737-738.



Neuroskeptic (2012). Perspect Psychol Sci, 7, 643-644.





Simmons et al. (2011). Psychol Sci, 22, 1359-1366.



Science is Self-Correcting



Tajika et al. (2015). Br J Psychiatry, 207, 357-362.

“Among 83 articles 
recommending 
effective interventions, 
40 had not been 
subject to any attempt 
at replication…”



Panagiotou & Ioannidis (2012). J Clin Epidemiol, 65, 740-747.



Greenberg (2009). Br Med J, 339, b2680.

Papers addressing the belief that 
B amyloid, a protein accumulated 
in the brain in Alzheimer’s 
disease, is produced by and 
injures skeletal muscle of patients 
with inclusion body myositis.



Bastiaansen et al. (2015). Biol Psychiatry, 78, e35-36.

Abstracts often “spin” results to give 
impression that results are positive 
when they are not.

Citation inflation exists for both 
“positive” studies and “claim” studies in 
this literature.

True both within this literature (A, B) 
and in the wider (Web of Science) 
literature (C, D).



Misemer et al. (2016). Trials, 17, 473.

Two positive trials, 
four neutral trials, 
two negative trials 
(stopped early for 
safety concerns).



Wellcome Case Control Consortium



Wellcome Case Control Consortium

• Multi-site collaboration - large sample size

• Data and code sharing - transparency / quality control

• Agreed framework for authorship - contributorship



Kaplan & Irvin (2015). PLoS One, 10, e0132382.

In 2000 the National Heart 
Lung, and Blood Institute 
required the registration of 
primary outcome on 
ClinicalTrials.gov for all their 
grant-funded activity



www.ukrn.org

@UKRepro

http://www.ukrn.org/


Munafò et al. (2017). Nat Hum Behav, 1, 0021.
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Research Culture

“Research culture encompasses 
the behaviours, values, 
expectations, attitudes and 
norms of our research 
communities.”



Munafò et al. (2014), Nat Biotech, 32, 871-873.
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Continuous Improvement

Respect for People

The Right Process will Produce the Right Results

Develop People and Partners

Solving Problems Drives Organizational Learning

Munafò et al. (2014), Nat Biotech, 32, 871-873.
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UKRN
Peer-led consortium
 Involves researchers, 

institutions and other orgs

Opportunity to improve research
 Working collaboratively to 

reform culture and practice

Broad disciplinary representation
 Focus on open research for 

inclusivity beyond the sciences





Global RNs



Open Research Programme

“to accelerate the 
uptake of high quality 
open research 
practices”



UK-based centres of expertise

International centres of expertise



Infrastructure

• Open research requires high 
quality repositories

• Curated repositories ensure 
high quality deposits

• Data teams embedded in library 
services can provide this



Training

• Researchers need to 
understand how to engage

• This requires training that 
can reach all researchers

• Train-the-trainer courses 
offer a scalable solution



Incentives

• Open research offers a number of 
benefits

• But changing working practices 
take an investment of effort

• This change therefore needs to be 
incentivised



Interoperability

• Researchers don’t stay in the 
same institutions forever

• Open research practices need to 
be interoperable

• Similarly, incentives need to be 
aligned across institutions



Collaboration

Research culture is 
not zero-sum. There 
are advantages and 
efficiencies we can 
achieve through 
collaboration.

https://www.ukrn.org/2023/03/31/research-culture-catalogue-for-improved-collaboration-and-competition/





Design Conduct Publication

Quality by Design

Open science plan

Compliance 
requirements

Apply risk 
management

ID critical data & 
processes

Create transparent 
records

Pre-defined analysis 
plan followed

Coding quality 
assured

Statistical rigour 
assured

Pre-publication check

Attribution & 
recognition

Data storage over 
retention period

Data accessibility

Data integrity at rest

Analysis Retention

Research Process Spot Checks



Registered Reports Funder Partnership

• CRUK partnering with multiple journals

• Timeline – began May 2022, twice yearly

• Roughly 50% opt-in rate so far

Funder
review

Journal 
review

Applicant 
chooses 
journal

J1 J2 J3 J4 J5



Octopus

https://www.octopus.ac



Reproducibility Across Disciplines



Transparency Across Disciplines

https://www.ukrn.org/disciplines/



People, Culture and Environment

Environment Research Translation

People and Skills Scholarly Outputs Impact

Transparency and Openness

Outputs

Produces Produces Produces

Generates Generates

The Right 
Process will 
Produce the 
Right Results



Thank you!

marcus.munafo@bristol.ac.uk

@marcusmunafo

@ukrepro

mailto:Marcus.munafo@Bristol.ac.uk
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