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Talk overview

A: Open Science and the pursuit of (useful) knowledge

B: Unhealthy Research Culture  Bad habits in research 
practice, communication and assessment

C: Consequences of an unhealthy research culture

D: Open Science to improve research culture and integrity



What is Open Science?A

https://www.fosteropenscience.eu

Open Science = Open Research

“Open science is the movement 
to make scientific research, data 
and dissemination accessible to 
all levels of an inquiring society”

Open
Scholarship

“Open science is the movement 
to make scholarly research, data 
and dissemination accessible to 
all levels of an inquiring society”

LERU = The League of European
Research Universities



Open Science policies: LERU and the Open Science RoadmapA

https://www.leru.org/files/LERU-AP24-Open-Science-full-paper.pdf

https://research-and-innovation.ec.europa.eu/strategy/strategy-
2020-2024/our-digital-future/open-science_en

The ‘Eight Pillars of Open Science”



The “Eight Pillars of Open Science”A

1. Future of Scholarly Communication
2. FAIR Data
3. Education and Skills
4. Research Integrity
5. Next Generation Metrics
6. Rewards and Initiatives
7. Citizen Science
8. European Open Science Cloud (EOSC)

1. Future of Scholarly Communication
2. FAIR Data
3. Education and Skills
4. Research Integrity
5. Next Generation Metrics
6. Rewards and Initiatives
7. Citizen Science
8. European Open Science Cloud (EOSC)

Why is this 
important?

What is my 
goal?
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Bad habits: Poor Research Culture hurts Research IntegrityB

Reasons for non-replicable findings

From UoE Response to STC Enquiry, published in BMC Research Notes doi.org/10.1186/s13104-022-06030-2

Researcher Integrity

Research Integrity

What do we mean by Research Integrity?

Slide credit: Malcolm MacLeod, UoE

“The research community will be most efficient when failed replication
efforts are never due to issues of research integrity or of researcher
integrity, as this would allow focus on the scientific reasons for why two
apparently similar experiments should reach different conclusions.”



Bad habits: Poor Research Culture hurts Research IntegrityB
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How we do research integrity



What’s the most-effective way to 
improve research quality?



• Science is not done by paragons of virtue, but by individuals who are as prone 
to self-interest as anyone else. 

• They can compromise their usually high standards of rigour when involved in 
commercial or otherwise conflicted relationships. 

• When resources are scarce and competition is fierce, they might seek the 
easiest and quickest—rather than the best—ways forward. 

• They could judge that they would rather be first than be right. 

• When their research hunch turns out to be wrong, many researchers move to 
the next one rather than going through the painstaking business of reporting 
negative findings. 

• Finally, they could prefer research that they find interesting rather than research 
that addresses issues of importance to the users of research. 

Research Culture and 
Research Integrity

B



Open Research and Research IntegrityB

• Nothing is “behind the veil”

• Other people can pick up errors

• The possibility of errors being picked up shifts researcher 
behaviour

• No single publication has the last word

• Summarising information across several publications gives a 
more reliable view

• This process is impacted by closed publication
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Predicting research ‘impact’: a fools’ errand?Predicting research ‘impact’: a fools’ errand?B

How well are we able to predict the future impact/importance of 
researchers and their research?



Predicting research ‘impact’: a fools’ errand?Predicting research ‘impact’: a fools’ errand?B

• Expert opinions are often flawed, especially in complex and ‘noisy’ environments.

• We usually cannot predict where new knowledge will lead us!

Metrics give a sense of reliability and 
objectivity to judgements, even if the metrics 
in question are not fit for this purpose...

Kahneman’s studies about overconfident experts.

“What you find is a great deal of confidence in the presence of very poor 
accuracy: the confidence people have is not a good indication of how 
accurate they are.”



The mismeasurement of science: an awful ironyB

Science

Statistically sound ✔

Challenge dogmas ✔

Creative approaches
& solutions ✔

Evidence-based ✔

Science
Assessment

(past & present)

X

X

X

X



Consequences of the mismeasurement of scienceConsequences of the mismeasurement of scienceC

1. Bias toward reading and valuing only papers in ‘high-impact’ journals 

a) Deprive ourselves of the valuable, relevant research published elsewhere.
b) Get a false impression of how research typically works.
c) Use journal as a surrogate for quality

Often these journals promote a style of paper that tells a clear story, with little room 
for outliers, unexplained results, limitations or alternative interpretations. 
 Certainty seems to be the expectation.

Does research really proceed so cleanly?



Consequences of the mismeasurement of scienceConsequences of the mismeasurement of scienceC

2. Delaying and restricting the dissemination of knowledge

Calcagno et al, Science, 2012



Consequences of the mismeasurement of scienceConsequences of the mismeasurement of scienceC

2. Delaying and restricting the dissemination of knowledge

• Many papers are published only after several cycles of rejection and resubmission, as 
authors chasing impact factors work their way down the journal “rankings”. 

• This chase delays the dissemination of scientific information — and can be exhausting 
and demoralising for authors.

• Impact factors hold back the growth of open access by making us beholden to a journal 
hierarchy that has little evidence base.

“Playing the game makes fools of us all. We chase prizes that… are 
awarded prematurely and inaccurately. Worse still, running after these 
prizes slows us down.

Surely we can do better?” – Stephen Curry



Consequences of the mismeasurement of scienceConsequences of the mismeasurement of scienceC

3. Impairing the discovery of useful new knowledge?

doi:10.1038/478026a



Consequences of the mismeasurement of scienceConsequences of the mismeasurement of scienceC

3. Impairing the discovery of useful new knowledge?

• Does the pressure to publish in ‘high-impact’ journals incentivise scientists to 
subconsciously cut corners (research integrity), or to outright misconduct 
(researcher integrity)?

“Misconduct represents the dark side of the hyper-competitive environment 
of contemporary science, with its emphasis on funding, numbers of 
publications, and impact factor.

With such potent incentives for cheating, it is not surprising that some 
scientists succumb to temptation.”

“Misconduct represents the dark side of the hyper-competitive environment 
of contemporary science, with its emphasis on funding, numbers of 
publications, and impact factor.

With such potent incentives for cheating, it is not surprising that some 
scientists succumb to temptation.”

Fang and Casadevall Infect. Immun. 2011



Consequences of the mismeasurement of scienceConsequences of the mismeasurement of scienceC

3. Impairing the discovery of useful new knowledge?

• Does the pressure to publish in ‘high-impact’ journals incentivise scientists to 
subconsciously cut corners (research integrity), or to outright misconduct 
(researcher integrity)?

• Obsession with flawed metrics discourages risk taking and the pursuit of truly 
novel, potentially ground-breaking research:

https://doi.org/10.1038/544411a

“Boosting scientists’ 
appetite for taking risks
means shrinking the 
use of short-term
bibliometric indicators.”

“Boosting scientists’ 
appetite for taking risks
means shrinking the 
use of short-term
bibliometric indicators.”



Consequences of the mismeasurement of scienceConsequences of the mismeasurement of scienceC

4. It is bad for the motivation and welfare of scientists

• 43% of academic staff show symptoms of at least a mild mental disorder. 
• This is twice as prevalent as the general population.



Consequences of the mismeasurement of scienceConsequences of the mismeasurement of scienceC

• “Academics are evaluated by an assortment of 
research metrics: citation counts, the impact factor 
of the journal in which it is published, and the 
amount of research grant money obtained. 

• These are all poor proxy measures of research 
quality, but they are easy to track. 

• Despite their obvious limitations, academics are 
forced to accept that metrics have become the 
currency of performance management in 
universities. To work there means giving yourself 
over to forensic surveillance… 

• That pressure is cumulative and to many, the 
university has become an ‘anxiety machine’.”

4. It is bad for the motivation and welfare of scientists



Consequences of the mismeasurement of scienceConsequences of the mismeasurement of scienceC

4. It is bad for the motivation and welfare of scientists
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How does Open Science work for a researcher?How does Open Science work for a researcher?D

1. Make scholarly publications Open Access

2. Make the underlying research data openly available so 
that the conclusions can be checked and verified.

3. Make the research software, used for analysis, available 
so that the research is reproducible.

4. Consider making the underlying research data and 
software openly available, even before formal publication.

5. Use standard identifiers, formats and processes to help 
the findability and re-use of open outputs (i.e. FAIR data)



The Benefits of Open Science: a brighter future?The Benefits of Open Science: a brighter future?D

1. Visibility of scholarly outputs is increased

2. Making the underlying data and methods available, in a 
FAIR way, allows users to replicate the original results 
and to spot any errors. 
 This transparency is good for researchers and 
good for research

3. Using established identifiers gives proper recognition to 
authors, funders and others who have contributed to the 
research.
 This rewards all stakeholders in the research 
process, enriching the research landscape



The “Eight Pillars of Open Science”The “Eight Pillars of Open Science”D

1. Future of Scholarly Communication
2. FAIR Data
3. Education and Skills
4. Research Integrity
5. Next Generation Metrics
6. Rewards and Initiatives
7. Citizen Science
8. European Open Science Cloud (EOSC)

1. Future of Scholarly Communication
2. FAIR Data
3. Education and Skills
4. Research Integrity
5. Next Generation Metrics
6. Rewards and Initiatives
7. Citizen Science
8. European Open Science Cloud (EOSC)

CULTURAL CHANGE



University of Edinburgh’s Open Research RoadmapUniversity of Edinburgh’s Open Research RoadmapD

https://www.ed.ac.uk/sites/default/files/atoms/files/edinburgh_open_research_roadmap_jan2023_v1-1.pdf

36 specific points/goals across these 9 categories



Future of Scholarly CommunicationFuture of Scholarly CommunicationD

“For the purpose of open access, the author has applied a Creative 
Commons Attribution (CC BY) licence to any Author Accepted 
Manuscript version arising from this submission.”



Future of Scholarly CommunicationFuture of Scholarly CommunicationD

https://www.octopus.ac https://www.researchequals.com

Diamond
Open Access

https://rr.peercommunityin.org



FAIR DataFAIR DataD

https://www.ed.ac.uk/information-services/research-support/research-data-service





FAIR Data; Research Integrity; Education and SkillsFAIR Data; Research Integrity; Education and SkillsD

https://www.go-fair.org

Framework for Open and
Reproducible Research 
Training
https://forrt.org

Edinburgh Open Research 
Initiative
https://edopenresearch.com



FAIR Data; Research Integrity; Education and SkillsFAIR Data; Research Integrity; Education and SkillsD

https://mantra.ed.ac.uk



Next-Generation Metrics; Rewards and InitiativesNext-Generation Metrics; Rewards and InitiativesD

San Francisco Declaration
on Research Assessment

@DORAssessment



Next-Generation Metrics; Rewards and InitiativesNext-Generation Metrics; Rewards and InitiativesD

“…focus on the content and quality of publications when reviewing applications, rather than
their number or the impact factors of the journals in which they were published.…researcher
assessment requires a far more nuanced understanding of a researcher’s skills, qualities
and attitudes, and these can never be expressed in a single metric.

San Francisco Declaration
on Research Assessment



Next-Generation MetricsNext-Generation MetricsD

• “The University acknowledges that no quantitative data source(s) alone can provide a 
complete measure of research quality or activity.”

• “The expectation, therefore, in all research assessment at the University is that a 
transparent set of both qualitative and quantitative information is used to support 
and inform expert human academic judgement.”

• “No minimum performance objectives or targets will be set on the basis of a 
quantitative measure for which the individual cannot reasonably control the 
outcomes (e.g. grant income alone).”

• “The University acknowledges that no quantitative data source(s) alone can provide a 
complete measure of research quality or activity.”

• “The expectation, therefore, in all research assessment at the University is that a 
transparent set of both qualitative and quantitative information is used to support 
and inform expert human academic judgement.”

• “No minimum performance objectives or targets will be set on the basis of a 
quantitative measure for which the individual cannot reasonably control the 
outcomes (e.g. grant income alone).”



Rewards and initiativesRewards and initiativesD



Open Science and Research CultureOpen Science and Research CultureD

https://www.fosteropenscience.eu

“Cultural change is necessary for Open Science to succeed.”

OPEN SCIENCE IS A PATHWAY TO A HEALTHIER 
RESEARCH CULTURE
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