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Open science is the movement to make scientific 
research, data and dissemination accessible to all 
levels of an inquiring society, amateur or professional. 
It encompasses practices such as publishing open 
research, campaigning for open access, encouraging 
scientists to practice open notebook science, and 
generally making it easier to publish and communicate 
scientific knowledge.  
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OPEN SCIENCE 



3 



1. Open to your (future) self: good data management 
 

2. Open to your team members: e.g., data buddies  
 

3. Open to other scientists 
 

4. Open to the general public 
 
 

 
=> Increasing risks of misuse of data: requires 
reciprocity: using access to open data requires 
giving access to data 
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LEVELS OF OPEN SCIENCE 
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Open science Research Integrity 
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RESEARCH INTEGRITY 
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- Research institutions and organisations reward open and 
reproducible practices in hiring and promotion of researchers. 
- Authors ensure that their work is made available to colleagues in a 
timely, open, transparent, and accurate manner, unless otherwise 
agreed, and are honest in their communication to the general public 
and in traditional and social media. 
- Researchers publish results and interpretations of research in an 
open, honest, transparent and accurate manner, and respect 
confidentiality of data or findings when legitimately required to do so. 
- Researchers, research institutions and organisations ensure access 
to data is as open as possible, as closed as necessary, and where 
appropriate in line with the FAIR Principles (Findable, Accessible, 
Interoperable and Re-usable) for data management. 
- All partners in research collaborations agree at the outset on the 
goals of the research and on the process for communicating their 
research as transparently and openly as possible. 



SHORT PSYCHOLOGICAL DEFINITION OF RI 
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Behavior that is directed at scientific goals (rather than 
other goals such as personal prestige, money, …) in a 
competent manner 
 
Like any behavior, research integrity depends on 
perceived benefits and costs 
 (lesson from learning psychology, now exploited by 
 behavioral economics) 
 

Change behavior by changing perception of and 
actual benefits and costs 



Promoting open science by increasing perceived 
benefits and decreasing perceived costs: 
 
- strengthens RI directly: open science is part of RI 
 
- strengthens RI indirectly: Transparency as a motivator 

to get things right (to give primacy to scientific goals) 
 

- does not prevent fraude 
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I. Perception 
1. Ownership: MY data and ideas 
=> Funder or university is owner 
=> They and those who pay them 
(society) should have access 
=> But personal prestige is rewarded, not sharing 
 
2. Reuse of data as gain rather than loss 
=> Reuse of data shows impact 
=> But sharing and evidence of reuse is not rewarded 
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CHANGING THE PERCEIVED BENEFITS 
AND COSTS OF OPEN SCIENCE 

 
Training and guidelines are necessary, but 
not sufficient to change behavior: The actual 
reward structure is what matters most             
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REWARD STRUCTURE 

What’s best for 
science 

 
High quality 

research, 
regardless of 

outcome 

What’s best for 
scientists 

 
Producing a lot 

of  
publishable 

results 

see Nosek, Spies & Motyl (2012). Perspectives on Psychological 
Science, 7(6): 615–631 







II. Actual costs and benefits of open science 
1. Open science infrastructure to reduce cost:  
Open Science Framework (see Pieter), data repositories, 
R markdown, DMPonline, … 
=> In Belgium, surprisingly little support is given by 
universities and funding agencies (i.e. the owners) 

 
2. Increase the benefits of open science 
=> A lot is happening at the level of journals 

- Badges for good practices 
- Registered reports 
- Journals and reviewers requiring open data 
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OSF Badges for Open Practices 

https://osf.io/tvyxz/ 
 

Open Data badge is earned for making 
publicly available the digitally-shareable data 
necessary to reproduce the reported results 

Open Materials badge is earned by making 
publicly available the components of the 
research methodology needed to reproduce 
the reported procedure and analysis. 

Preregistered badges are earned for 
preregistering research 



OSF Badges for Open Practices 

https://osf.io/tvyxz/ 
 

Data sharing at Psychological Science 
increased from ~5% to ~40% after introducing 
badges 

See: Kidwell, M. C. et al. (2016). Badges to acknowledge open practices: A simple, low-cost, 
effective method for increasing transparency. PLoS Biology, 14(5), e1002456. 



Registered Reports 

• Peer review before results are known 
• In principle acceptance regardless of outcomes 

• 72 adopting journals so far 

• Eliminates publication bias, p-hacking, HARKing; also 
promotes open data & materials 



Peer Reviewers’ Openness Initiative (PRO) 
https://opennessinitiative.org/ 

• Reviewers agree to review papers only where data and 
digital study materials are publicly archived OR where 
authors state in the paper why they are not  





Transparency and Openness Promotion (TOP) Guidelines 
http://cos.io/top/ 



=> Increasing benefits of open science at the level of 
the funding agencies: prerequisite for getting grants 

 
 
 
 
 
 
“Data should be made accessible at a stage of 
processing that allows it to be usefully reused by third 
parties (raw data or structured data)” 
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FWO: Clausule Wetenschappelijke Integriteit 
 
“Het FWO gaat er van uit dat elke onderzoeker van  
bij de indiening van een aanvraag kennis heeft 
genomen van deze codes en zich ertoe verbindt hun  
bepalingen  te  zullen  volgen in  alle  stadia  van  het  
voorgestelde  onderzoek.” 
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What is missing: UNIVERSITIES / GOVERNMENT 
 
=> Belgian universities at best pay lip service: policy 
papers, but little concrete action to support their 
researchers in terms of RI / open science 
infrastructure (but see DMPonline.be)  
 
=> Because of their reward structure, neither RI nor 
open science is a priority: too little, too late 
 

=> INVEST in + REWARD RI and open science: 
CORE BUSINESS  
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What is missing: Good practice examples 
 
In different areas of science, especially areas where 
open science is difficult 
 
 

25 



Promoting open science is a good way of promoting RI 
 
Promoting open science and RI requires changing its 
perceived benefits and costs 
 
Things are changing at the level of infrastructure, 
journals, and funders 
 
Universities are lagging behind 
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TAKE HOME MESSAGES 


