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• The sustainability problem of science 
e.g., questionable research practices

• The principles and why of open science
e.g., FAIR

• The benefits of collaborative culture 
e.g., more efficient research processes, collaboration 

Presentation outline



Shifting from competition to collaboration



“Quantitative productivity” is this science or career?



Integrity & Reliability

Nowadays it becomes extremely difficult to know whether what
is reported in an article is a transparent and valid account of
what was actually done and found.

“Most scientific publications are utterly redundant, mere
quantitative productivity” Gerhard Fröhlich

How do we identify, read and evaluate new information of
interest in this “sea” of research papers?



STOP 

science 

pollution

Science sustainability



Research misconduct as 

“not only fabrication, falsification, or plagiarism …”

“questionable research practices occur in 72% of published science” Fanelli 2009



Origins of redaction bias

Grimes DR, Heathers J. 2021

Questionable Research Practices that undermine the credibility of research finding and bias the scientific literature:
exclusion or manipulation of data that are not consistent (with research hypotheses)

Do not report variables /conditions/treatments 
whose inclusions does not lead to interesting or 
statistically significant results (Franco et al 2016)Questionable Statistical Practices

Specific subset of the experimental 
cohort has been removed relative 
to the control

Cherry-
picking

Attrition 
effects

…Bias

HARKing

P-haching

A posteriori approach

Cognitive bias

“we need to report 
changes in statistical 
approaches, report all 
the information on 
what we have done… ”



Inappropriate Research Practices

Questionable Research Practices

P-hacking
• Finish collecting data earlier than expected if the result are statistical significant (Le Bel et al., 2013)
• Deciding to collect more data after checking for statistical significance
• Chose to exclude individual data after checking if they affect statistical significance 
• Use “analyses approaches” that make p < .05
But see also: select the analyses after looking at the data (Gelman & Loken 2014)

HARKing (Hypothesizing After Results are Know)
• Present unexpected results as if they were foreseen from the start
• Report results congruent with the hypotheses (Fanelli 2010)

• Exploratory analyses are reported as confirmatory (Wagenmakers et al., 2012)



Questionable Research Practices

Pertinent examples of this range from:

the fraudulent research that deviously and wrongly linked the measles-mumps-rubella vaccine to 
autism
• Godlee F. 2011 The fraud behind the MMR scare. Br. Med. J. 342, d22. (doi:10.1136/bmj.d22)
• Grimes DR. 2019 A dangerous balancing act: on matters of science, a well-meaning desire to present 

all views equally can be an Trojan horse for damaging falsehoods. EMBO Rep. 20, e48706. 
(doi:10.15252/embr.201948706)

to the substandard trials that gave the false impression ivermectin was a viable COVID treatment 
• Lawrence JM, Meyerowitz-Katz G, Heathers JA, Brown NJ, Sheldrick KA. 2021 The lesson of 

ivermectin: meta-analyses based on summary data alone are inherently unreliable. Nat. Med. 27, 
1853–1854. (doi:10.1038/s41591-021-01535-y)

• Reardon S. 2021 Flawed ivermectin preprint highlights challenges of COVID drug studies. Nature 
596, 173–174. (doi:10.1038/d41586-021-02081-w)
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“when positive trials involving a medical intervention receive 
more citations than neutral or negative trials of similar quality”

Citation bias

“Cumulative citation counts over 
time for: 
2 positive (solid lines),
4 neutral (dashed lines), and
2 negative (dotted lines)…”

positive

positive

negative



“Prior to 2000 when trials were not registered in clinical 
trials.gov, there was substantial variability in outcome. 

Following the imposition of the requirement that trials 
preregister in clinical trials.gov the relative risk on primary 
outcomes showed considerably less variability around 1.0.”

Trials registered in ClinicalTrials.gov

“Relative risk of showing benefit or harm of treatment by year of
publication for large National Heart Lung, and Blood Institute trials on
pharmaceutical and dietary supplement interventions. “



What is the Primary Purpose of Open Science Practices?

“… purposes of open science practices is to improve the 
openness, integrity, and reproducibility of research by 
preventing research misconduct or reducing questionable 
research and/or reporting practices”

Banks, G.C., Field, J.G., Oswald, F.L. et al.. J Bus Psychol 34, 257–270 

(2019). https://doi.org/10.1007/s10869-018-9547-8



Shifting from competition to collaboration



Data sharing

uploading information 

and granting access to someone else

data available upon reasonable request

FAIR Principles for sharing

Not just



Reusable

Findable Accessible

Interoperable

FAIR Principles for sharing: the pillars of open science 

Wilkinson et al. Sci Data 3, 160018 (2016). 
https://doi.org/10.1038/sdata.2016.18

Initiative https://force11.org/

Guidelines to improve the Findability, Accessibility, Interoperability, and Reuse of digital assets



(Meta-) data are assigned a 
globally unique identifier and 
indexed in a searchable resource.

10.1016/j.neuroimage.2021.118272

Findable

FAIR Principles for sharing: the pillars of open science 

http://toolbox.google.com/datasetsearch

Digital object identifier

http://toolbox.google.com/datasetsearch
http://orcid.org/0000-0002-5436-4745


(Meta-) data are retrievable by 
their identifier using a 
standardized communications 
protocol.

From https://www.go-fair.org/fair-principles/metadata-retrievable-identifier-standardised-communication-protocol/

Accessible

FAIR Principles for sharing: the pillars of open science 

https://gin.g-node.org/

gin.g-node.org/CIMeC/TMS-EEG_brain_connectivity_BIDS

https://gin.g-node.org/
https://gin.g-node.org/


(Meta-) data use a formal, 
accessible, shared, and 
broadly applicable language 
for knowledge representation.

From https://www.go-fair.org/fair-principles/i1-metadata-use-formal-accessible-shared-broadly-applicable-language-knowledge-representation/

Interoperable

FAIR Principles for sharing: the pillars of open science 



(Meta-) data are richly 
described with relevant 
attributes, released with a clear 
and accessible data usage 
license.

From https://www.go-fair.org/fair-principles/r1-1-metadata-released-clear-accessible-data-usage-license/

Reusable

FAIR Principles for sharing: the pillars of open science 

https://creativecommons.org/about/cclicenses/



Shifting from competition to collaboration



Collaborative projects – to grant reliability

• Consortium of researchers interested in one “subject” of research
• Radically collaborative, horizontal framework (everyone can lead and contribute)
• Large scale conceptual, consensus-based replication of seminal findings
• Identify sources of variability
• Experimental “best practices” in a given field of research

i.e., fewer original designs but more reliable studies



Shifting from competition to collaboration



• Opening data is indispensable for scientific progress and can benefit the
entire community in terms of an improved knowledge (e.g., public
health)
• Open Science Paradigm

• The use of personal health data for scientific research purposes shall
comply with the data protection framework to safeguard fundamental
rights and freedoms of the data subjects
• European and national rules to be taken into account

Giorgia Bincoletto and Paolo Guarda - Opinio Juris in Comparatione n.1 / 2021 

Open data vs. data protection



• Open data include and grantees integrity of research (i.e., reliability, rigor, and 
replicability). This is a relevant issue to define the international reputation of a 
research center. Reliability is becoming essential in science.

• For Open data we will reduce costs and increase reputation, for cost optimisation.

• Putting big data to good use in neuroscience, will increase collaboration and 
integration with other centers/groups implementing relevant discoveries 
accelerates research, heightens the quality of results.

Think Open



What is the Primary Purpose of Open Science Practices?

“Open science is a very broad term that refers to many different concepts,

ranging from scientific philosophies and cultural norms, such as the ownership

of scientific methods (i.e., communality) and the principle that scientific

output should be evaluated on its merit (i.e., universalism) (Anderson,

Martinson, & De Vries, 2007”

“This is a great opportunity to improve the “scientific” world.”



Open Science - ITRN 

https://www.itrn.org



The Italian Reproducibility Network

MISSION

The Italian Reproducibility Network (ITRN) is a peer-led consortium that aims to

disseminate the factors that contribute to robust research within the Italian scientific
community.

This is achieved by promoting initiatives and offering a hub for scientists to get in touch,
exchange ideas and good practices, and promote collective learning.

ITRN seeks collaboration with scientists in several disciplines, technical experts in relevant
fields and stakeholders, so as to connect the widest possible spectrum of skills and
knowledge.

https://www.itrn.org



https://www.itrn.org



The IT Reproducibility Network  is supporting several initiatives at various levels across the Italian research system, promoting 
training activities, disseminating best practice, and working to ensure coordination of efforts across the sectors.

• Promote Open Research Working Groups
These are set up by researchers at their institution, and seek to make the processes and products of research as transparent,
accessible, and reproducible as possible.

• International Seminars for PhD on Open Science
The framework aims to support the teaching of open and reproducible research practices by organizing a cycle of seminars that
captures the aspects of open and reproducible research.

• ReproCofee
An initiative developed by early-career researchers that aims is to build a community of researchers interested in open and 
reproducible research.

• Promote Collaborative projects – to grant reliability: Co-development and co-production of scientific research (i.e., fewer 
original designs but more reliable studies)

• Tutors “hands-on” meetings



Thank you for your attention

The presentation is available @ 
or by writing to carlo.miniussi@unitn.it 

“Transparent and impartial reporting of clinical trial results will
ultimately identify the treatments most likely to maximize benefit and
reduce harm.” Kaplan & Irvin 2015

Join the Italian Reproducibility Network

https://www.itrn.org


