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Summary 

Research integrity is concerned with conducting research responsibly, and according to 
the highest professional and ethical standards. As introduced in Chapter 1, in this thesis, 
I developed guidelines to research institutions on how to foster research integrity. I did 
this by exploring how research institutions can develop policies to foster, and raise 
awareness about, research integrity. 
 
In Section 1 of the thesis, my goal was to set the research agenda by investigating 
current practices of research integrity promotion at research institutions (the 
descriptive step), and exploring which topics should be addressed in institutional 
research integrity policies (the normative step). I addressed the descriptive step of 
looking at current practices, through a scoping review (Chapter 2). In this chapter, I 
found that while there are already many institutional practices for research integrity 
promotion globally, most of them focus on researchers’, rather than institutions’ 
responsibilities for fostering research integrity. In Chapter 3, I tackled the normative 
question of which topics should be included in institutional research integrity policies. 
Using a Delphi study that included a number of research policy experts and research 
leaders, I developed a comprehensive list of 12 topics that research institutions should 
address to foster research integrity. The comprehensiveness of the list, and order of 
the topics ranked, reflected experts’ preference for a positive, preventative approach 
towards fostering research integrity. The highest ranked topic in the list in terms of 
importance was ‘Research integrity education and training’, followed by ‘Responsible 
supervision’.  
 
Section 2 of the thesis focused on developing guidelines for research institutions on 
research integrity. I specifically zoomed in further into ‘Research integrity education 
and training’ as the topic of the guidelines here, since the topic is considered as one of 
the most crucial ways that institutions can foster research integrity. The first step to 
developing the guidelines was to examine researchers’ and other research 
stakeholders’ views and preferences regarding how research institutions can develop 
and implement better research integrity education and training policies (Chapter 4). 
Using focus groups, I found that researchers and other research stakeholders support 
the provision of continuous research integrity education which targets all researchers 
(across ranks), and other institutional stakeholders (such as research integrity officers 
and institutional leaders). Stakeholders highlighted the importance of tailoring the 
education approach and its goals to the context and target group at hand, as well as  
making education attractive and motivating trainees sufficiently (for instance by 
offering target group appropriate incentives and rewards such as digital badges for 
students). Furthermore, they stressed the importance of taking into account various 
individual, institutional and system-of-science factors influencing research integrity 
education when implementing research integrity education and training policies.  

After obtaining these insights, I proceeded to the step of co-creating 
institutional guidelines on research integrity education and training together with 
users. In Chapter 5, I discussed how research integrity guidelines can be jointly 
developed with users using co-creation methods – methods engaging participants in 
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interactive exercises aimed at jointly developing user centered outputs. Here, I 
elaborated on the various steps of co-creation methods including preparation of 
workshops that are informed by the existing evidence base, sensitization, workshop 
organization and facilitation, and analysis and guideline drafting and revision. I 
provided a brief overview of the content addressed by the guidelines to show that co-
creation methods allow for the development of research integrity guidelines which are 
sensitive to stakeholders’ needs. Moreover, I highlighted that co-creation methods 
allow for close stakeholder engagement and inclusion of diverse perspectives, which is 
important for raising commitment among stakeholders for the implementation of the 
guidelines. Finally, I argued that co-creation methods are most valuable at the initial 
phases of guideline development, and that they need to be followed up by further 
methods to finalize guidelines, such as revision working groups. The resulting RI 
education and training guidelines are presented in detail Chapter 6. The guidelines 
address the research integrity education of a) bachelor, master and PhD students; b) 
post-doctorate and senior researchers; c) other research integrity stakeholders; as well 
as d) continuous research integrity education. In the guidelines, I recommend the 
implementation of mandatory research integrity training (for all academic ranks); 
follow-up refresher training; informal discussions about research integrity; appropriate 
rewards and incentives for active participation in research education; and evaluation of 
research integrity educational events across target groups.  
 
In Section 3 of this dissertation, I reflected on an implementation concern regarding the 
guidelines developed; stakeholders warned that implementing research integrity 
guidelines might lead to increased bureaucracy within the institution, and that this 
could be counterproductive, if not accompanied by researcher commitment towards 
responsible research practices. I therefore explored the question of how research 
institutions can combine the implementation of research integrity rules with fostering 
researchers’ commitment to engage in responsible research practices (Chapter 7).  I 
argued that institutions can use and combine market (governance through incentives), 
bureaucracy (governance through rules) and network (cooperative governance in a 
group) mechanisms to foster research integrity. Using Habermas’ Theory of 
Communicative Action, I discussed that institutions can use bureaucratic and market 
mechanisms to foster research integrity (such as rules and incentives, respectively), as 
long as these are rooted in network processes (e.g. involvement of stakeholders in the 
development and improvement of rules or incentives). I delved into the case of the 
Science Committee at Tilburg University’s School of Social and Behavioral Sciences to 
show how an institution can combine rules about data management with network 
processes of involving the research community, to create learning and awareness 
about research integrity.  
 
In Chapter 8, I highlighted the main messages that stem from this thesis. These include 
that: 1) the framing of research integrity matters for institutional policies; 2) research 
integrity guidelines should be tailored to the local context at hand; 3) it is important to 
be aware of and countervail the danger of creating a box-checking mentality when 
implementing institutional research integrity policies; and 4) research integrity is a 
journey. I concluded by emphasizing that this journey is a continuous one; fostering 
research integrity requires institutions to work together with researchers and other 
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stakeholders continuously to develop, revise and update policies in order to truly 
further the research community’s goals of producing good research.   
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1. General introduction 

My journey towards research integrity 

When I started university, there seemed nothing more impressive than to be 
responsible for creating new knowledge and being at the forefront of what humanity 
knows about themselves and the world. Research seemed like a force for good, as the 
solution for addressing societal and global problems. I was determined that I would use 
all the knowledge I gained in my education to contribute towards a better 
understanding of mental health problems, in order to be able to help in the endeavor 
of ameliorating or maybe even curing some of them. I believed in the power of science 
and research – somewhat ‘scientistically’1 as one of my University College philosophy 
professors once remarked (with me failing to truly understand this statement at that 
time).  

Coming to the realization that the world of research is not just imperfect, but 
has some serious problems, was a slow and painful process in my academic journey. In 
my last semester during my bachelor, I took a course on philosophy of science and 
finally understood what my professor had meant when he called my beliefs about 
research ‘scientistic’. Science2 is just one approach to looking at the world, and while it 
can provide us with important insights where other approaches might fail, it has its 
own limitations; for instance, science cannot be used for confirmation of hypotheses 
and theories, and even its power in falsification is up for debate (1). Furthermore, there 
are many important questions about the world, which might not be answerable using 
what are considered accepted scientific methods (e.g. What is the best way for me to 
live?). Therefore, scientism, or the belief that the world can be understood solely or 
mainly through scientific methods is problematic. 

Through my neuroscience master, I learned that my initial conception of the role 
of research in society was blind to the hierarchies present in the world of research, and 
how certain scholars, methods, and approaches to research are privileged over others. 
I remember being surprised by claims around me that ‘In those social sciences and 
humanities…all they do is just talk’, indicating that experimentation and hypothesis 
testing are the only legitimate means of producing new knowledge. This attitude of 
many neuroscience researchers towards different ways of doing research came as a 
surprise to me, since as a student at a Liberal Sciences and Arts College before that, I 
had taken it for granted that it is necessary to combine insights from different research 
approaches in order to understand a phenomenon. In my view, it was necessary to 
approach mental health – just like many other issues in the world – in a holistic and 
multidisciplinary way, combining insights from various approaches focused on not only 

 
1 ‘Scientism’ refers to the strong belief that science is the most valuable approach to understanding the world 
(49). 
2 In this first page of the introduction, I am using the terms ‘science’ and ‘research’ somewhat interchangeably, as 
I had not committed to any specific conceptual distinction during my neuroscience education. In the context of 
neuroscience, the terms are often used interchangeably. From the next page onwards, I use the term ‘research’ 
instead of ‘science’ to be inclusive to all forms of knowledge production, regardless of whether they are 
considered as ‘sciences’ (e.g. the humanities). 
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understanding human physiology, behavior, and psychology, but also stakeholders’ 
lived experiences, beliefs, and preferences. Yet, I noticed that the collaboration 
between researchers from different approaches (e.g. philosophers and 
neuroscientists) was minimal, and thought that this could likely be related to the way 
that departments and research groups are organized in universities, as well as the kinds 
of funding that are available to researchers. 

Particularly because I had seen the role of research as that of improving the 
world and contributing to good, I was furthermore unpleasantly shocked to witness 
that the world of research (seemingly across disciplines) is, just like any other human 
domain, fraught with integrity and ethics dilemmas. During my neuroscience master, I 
came to experience – albeit without the ethics vocabulary to be able to express it 
clearly at the time – that not all decisions that researchers make are based on epistemic 
or ethical considerations (such as ‘What is the best decision here from a 
methodological viewpoint?’ or ‘What is the morally right thing to do in this dilemma?’), 
and that it is sometimes difficult to avoid compromising on epistemic and ethical 
considerations for purposes such as self-preservation, reputation and career. It became 
apparent when talking to researchers and teachers that problems in the culture of 
research on an institutional level (such as excessive work pressure, with sometimes 
limited support and guidance from supervisors), as well as the overall system of 
research (such as perverse incentives and financial insecurity), can negatively affect 
research practices. 

What unnerved me most about these realizations was not so much that science 
is imperfect and has its limitations – in hindsight, since it is a human endeavor, that 
should have been obvious – but rather that there was not more being done to 
understand and address the serious problems of research at an institutional and 
systems level. Discouraged by my realizations of the problems surrounding research, 
but eager to contribute towards finding answers to some of these, I was lucky to 
stumble into the field of research integrity through a philosophy master in which I met 
and was inspired by my current supervisors and collaborators. It was these encounters 
that opened my eyes to the incredible work being done by research integrity 
researchers from different disciplinary backgrounds (including biomedicine, ethics, 
philosophy, and various social sciences) who are passionate about understanding and 
ameliorating the problems in the world of research that I had myself also witnessed. 
These experiences lay the groundwork for my ambitions and goals for this PhD project. 
In the next sections of this introductory chapter, I will elaborate on what research 
integrity is (including how attention to it arose), the importance of addressing research 
integrity on an institutional level (including the relevance of education in raising 
awareness about research integrity), as well as how I3 have addressed these issues in 
this PhD trajectory. 

 
3 In order to not confuse the reader by continuously switching between ‘I’ to denote personal reflections and 
views, and ‘we’ to denote collaborative work, I will use ‘I’ throughout the introduction chapter. However, it 
should be noted that the research conducted in this PhD trajectory was a collaborative effort, as is reflected in 
the content chapters. 
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What is research integrity? 

To understand what research integrity (RI) is (see also Table 1 for an explanation of the 
concepts in bold), it is important to look at the context in which attention to it arose. 
Historically, attention to RI has been sparked by scandalous cases of research 
misconduct involving fabrication (manufacturing false data), falsification (manipulating 
data), and plagiarism (using someone else’s ideas without crediting them) (2–4). The 
notable Andrew Wakefield and Diederik Stapel affairs are just two such examples (5,6). 
The former involved a fraudulent study linking the mumps, measles and rubella (MMR) 
vaccine to autism (6,7), likely for personal and financial gains for Wakefield. Even years 
after the study has been debunked as fraudulent and Wakefield’s misconduct has been 
exposed, the damage of this case on society’s trust in research is ongoing, as evidenced 
by the presence of a strong global anti-vaccination movement (8). While the latter case 
– the Stapel affair, which involved data fabrication in social psychology research – did 
not have the same ramifications on public health (because of the topic of the research), 
Stapel’s misconduct case caused shockwaves in his institution, the research community 
in the Netherlands, social psychology more broadly, and society at large (5). 
Furthermore, the careers of his PhD students and collaborators – who themselves were 
shown to be innocent of any misconduct – were harmed (5). These and many similar 
cases over the past decades have raised attention to the fact that sometimes 
researchers misbehave and violate the research community’s standards of acceptable 
research behavior. In this way, RI initially came to be discussed in relation to 
misconduct and violations of integrity; RI could then be defined as preventing, and 
dealing with, these. 

More recently, RI is recognized in more positive terms. This is because while 
cases of serious misconduct are extremely harmful to research and society at large, 
evidence has repeatedly shown that they are not frequent (9–11). It can be argued that 
the vast majority of researchers are well-intentioned, and pursue research with the aim 
of creating new knowledge and contributing positively to society (12). Yet, despite 
these good intentions, researchers do not always engage in behaviors that align with 
the highest ethical, professional and methodological standards of doing research, also 
referred to as responsible research practices (RRPs) (13,14). In fact, a troubling 
proportion of researchers admit to taking part in research practices that – while not 
considered as outright misconduct – are problematic and fall short of the standards of 
RRPs (9–11). These practices are referred to as questionable research practices (QRPs). 
QRPs, such as using inappropriate research methods for the research question at hand 
or selectively reporting results, undermine the research endeavor by decreasing the 
trustworthiness, quality and relevance of research (15). It is thought that the high 
prevalence of QRPs in research is the likely culprit behind the replication crisis that has 
been demonstrated in several social science and biomedical science research fields (16). 
The ‘replication crisis’ refers to the alarming finding that a high proportion of published 
results in various research fields cannot be replicated by others, and is likely caused by 
QRPs (such as the ones mentioned in Table 1) (16,17). To truly foster RI, it is not 
sufficient to merely deal with – what seem to be relatively rare – cases of research 
misconduct; instead, the research community should also and primarily be focused on 
promoting RRPs and tackling the causes of QRPs. This more recent shift in attention 
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from cases of misconduct to QRPs and the replication crisis has reshaped the definition 
of RI. Instead of referring negatively to misconduct, it is now used positively to indicate 
efforts to increase the validity and trustworthiness of research (18,19).  

The increased attention for the importance of fostering RI to safeguard 
trustworthy and valid research has given rise to research on RI, herewith referred to as 
the field of RI. This interdisciplinary field, which is closely related to other fields such as 
Responsible Research and Innovation (focused mainly on the societal impact of 
research)  and Research Ethics (focused mainly on ethical considerations around 
research and its impact on research participants) , aims to contribute to a better 
understanding of researchers’ behaviors, problems in the research record (such as 
biases and flaws in the published literature), and problems in the system and culture of 
research. During the last decades, many codes of conduct – documents containing 
aspirational principles and rules –  on research integrity have been produced on 
international, national, and local levels, with the aim to guide researchers on how to 
conduct research responsibly and establish clear standards on RRPs (e.g. 20,21,22). 
Furthermore, there has been a rise in training programs offered to researchers on 
research integrity, which aim to increase researchers’ awareness and competencies 
related to research misconduct, QRPs, and RRPs (23).  

The importance of addressing RI on an institutional level 

Factors influencing RI 

Considering the harmful impact of QRPs on research, it might seem perplexing that 
they are so prevalent – particularly if only viewing RI as determined by the intentions 
and convictions of individual researchers. RI is, however, thought to be influenced by 
multiple factors, also including the institutional climate in which researchers conduct 
their work in, as well as the wider system of research, including funding structures and 
incentives as shown in Figure 1 (12,24,25). By institutional climate, I am referring to the 
formal and informal rules, infrastructures, social processes, and procedures present in a 
research institution. The level of support that researchers are provided with by their 
colleagues, supervisors, and institutions, for instance, has a large influence on whether 
researchers are able to engage in RRPs and to avoid QRPs (26). Furthermore, 
institutional rules on various research concerns, such as data management, will 
influence the kinds of behaviors that researchers engage with. Policies are courses of 
action or decisions which institutions can take to alter or influence the institutional 
climate, for instance to make the climate more conducive to RRPs. 

The wider system of research includes extra-researcher and extra-institutional 
factors influencing research. For instance, incentives and funding structures that 
reward RRPs as opposed to QRPs or misconduct are also valuable for fostering RI 
(25,27). It has been highlighted in recent years that several factors in the system of 
research are likely to contribute towards QRPs and misconduct. An important 
contributor to this is the intense competition for scarcely available research funding 
(25,27,28). Another factor is the pressure to publish a high number of articles in high 
impact journals in order to further one’s career  (i.e. receive funding, be hired, or 
promoted, 25,27,28). Furthermore, since there are few permanent job positions 
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available for researchers, most researchers struggle with unstable job contracts and 
career insecurity (25,27,28). Given these pressures that researchers are faced with, it is 
not surprising that they sometimes intentionally or unintentionally resort to QRPs in 
order to secure their positions and advance their careers (e.g. by only reporting on 
positive findings to increase the chances of having a publication accepted in a 
prestigious journal, or lacking the time needed to conduct the most appropriate but 
time-consuming analysis of their data) (29).  

This shows that to foster RI, it is necessary to not only address the behaviors of 
individual researchers, but also tackle the institutional and wider system of research 
elements that so strongly influence researchers’ behavior (30–32). Current efforts 
towards promoting RI are mainly focused on the responsibilities of individual 
researchers (32). Merely focusing RI efforts on individual researchers may place an 
unfair and tremendous burden on researchers who are already overburdened with 
many responsibilities. This is especially a risk for junior researchers, whom many current 
RI initiatives (such as RI training programs) are aimed at (14), since these researchers 
have less power to make important research decisions and are faced with greater job 
insecurities than more advanced researchers (28). RI efforts merely focused on the 
individual level could potentially further increase the pressure on researchers, and 
might even thereby lead to an increase in QRPs, rather than serving the goal of 
fostering RI. 

Who is responsible for RI? 

Multiple stakeholders, including research institutions, funders, publishers, journals, 
learned societies (also referred to as professional research organizations), and local 
and national governments are jointly responsible for the institutional and system-of-
research elements influencing RI as shown in Figure 1 (31). Of these, research 
institutions are especially interesting, since researchers are employed by research 
institutions, and thereby dependent on institutions’ infrastructures, policies, and 
procedures. Research institutions have a direct influence on researchers’ behaviors and 
a key role to play in fostering RI (30). While at least some research institutions have 
already established procedures for promoting some aspects of RI (e.g. providing RI and 
RE training and dealing with breaches of RI), there is a large variation with regard to 
the level of awareness of and emphasis on RI across research institutions (30). 
Furthermore, even institutions that already have significant attention for RI may lack 
comprehensive policies that sufficiently address all the necessary support systems, 
tools and initiatives needed to foster RI and increase awareness about it (30).  
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Figure 1 Research integrity (RI), factors influencing it, and responsible parties. This figure combines insights from 
(33) and (34) to show the various factors and parties relevant for RI. Please note that while supervisors are also 
researchers, they have been put as an additional category, since there are certain RI responsibilities which are 
specific to supervisors compared to non-supervising researchers (e.g. providing sufficient guidance to 
supervisees). 

RI education 

One of the topics that has already received much attention in the field of RI as an 
intervention to promote RI is the provision of RI education to researchers (e.g. 35). 
Education is considered crucial for raising awareness about RI and creating a 
responsible research culture (36). In the past decades, many RI training programs have 
been developed by institutions as means of raising awareness of RI (14,23,37,38). Often, 
they target PhD students, and are offered as a stand-alone course (14,23,38). However, 
focusing on RI training as a way to increase awareness of RI has received criticism for 
shifting the responsibility of RI on (mostly PhD) researchers, rather than adequately 
addressing the other parties and factors relevant for RI (e.g. 28). Namely, there is 
criticism that simply teaching PhD researchers how to behave – and then expecting 
that they engage in RRP – is unrealistic, and does not sufficiently support researchers 
to bring the insights they gain in the training into their research practice (36). 
Therefore, there is a need to look beyond trainings offered to PhD students as the 
means to raise awareness about RI. To take this into account, I will make a distinction 
between RI ‘education’ and ‘training’ in this thesis. By ‘education’, I refer to all means 
that can be used to raise awareness about RI (such as role-modeling RRPs, 39), 
whereas I use ‘training’ to specifically discuss formal educational events such as 
courses and workshops. I see training to be a component of RI education, since it is one 
way to raise awareness about RI.  

The need for guidelines 

Despite the importance of broadening the concept of RI education to include more 
than RI trainings offered to PhD students, there is little information available to 
research institutions about how to raise awareness about RI (other than providing RI 
training). Furthermore, guidance on how to provide training which meets stakeholders’ 
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needs is also missing. While international (e.g. 21,22) and national codes of conduct 
(e.g. 20) provide aspirational guidance to research institutions on how to foster RI 
more generally, there is little concrete information available to research institutions on 
how to operationalize these aspirational recommendations into policies which can be 
used in practice. Therefore, there is a need to develop concrete guidance, herewith 
referred to as guidelines, to research institutions on how to develop policies aimed at 
fostering, and raising awareness about, RI. 

To be useful in supporting researchers to engage in RRP and address the 
causes of QRPs, this guidelines should be sensitive to researchers’ and other research 
stakeholders’ needs and preferences. This is because RI cannot be seen through an 
‘objective’ view that is external to the context at hand. Instead, knowledge about RI 
should be rooted in the experiences and perspectives of the people involved in the 
research endeavor. Finding solutions for RI, therefore, requires stakeholders to engage 
in joint inquiry and come to consensus about RI. It is important to learn about the 
experiences and needs of the different stakeholders involved in RI, to better 
understand the challenges and opportunities regarding RI, so as to produce guidelines 
to research institutions which can adequately address them. Furthermore, in order to 
root the guidelines in stakeholders’ perspectives, it is valuable to create guidelines on 
RI policy for research institutions which is jointly developed with all relevant 
stakeholders (e.g. researchers, research administrators, policy makers).  

Creating good quality guidelines, requires a rigorous development process 
(42,43), also for RI. This process can be roughly divided into three separate phases. The 
first phase, involves studying the situation and evidence currently at hand (a 
descriptive step), as well as deciding on what questions to focus on when creating the 
guidelines (a normative step). The second phase consists of the development of 
recommendations for the guidelines, together with relevant stakeholders. The third 
and last phase involves exploring the implementation of the guidelines.   
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Table 1: Explanation of key concepts 
Concept Explanation 
Research 
integrity (RI) 

Initially associated with the prevention and sanction of research 
misconduct. 
 
More recently, primarily concerned with promoting RRPs and tackling 
the causes of QRPs. 

Research 
misconduct  

Violating the research community’s standards regarding acceptable 
research behavior. This includes fabrication and falsification of data, as 
well as plagiarism. 

Standards of 
acceptable 
research 
behaviors 

Agreements among the research community regarding what is 
acceptable and unacceptable research practice.  
 
Some argue for universal standards that apply across different 
research contexts (e.g. 40), while others see standards as being 
dependent on the specific context of the research (e.g. whether the 
reserach is qualitative or quantitative, 41). While acknowledging the 
importance of allowing for contextual differences, rather than 
prescribing a universalist image of research, I would argue that it is 
uncontroversial to claim that there are some basic professional 
standards that are universal in research (e.g. providing adequate 
support to supervisees, reporting data fairly, not fabricating data, and 
being honest about results).  

Responsible 
research 
practices (RRPs) 

Behaviors that align with the highest ethical, professional and 
methodological standards of doing research. They constitute research 
practices that contribute towards trustworthy, high quality, relevant 
research. 

Questionable 
research 
practices (QRPs) 

Research practices that cannot be classified as outright misconduct, 
but are still problematic and fall short of responsible research 
practices. Examples include providing little or poor supervision to 
supervisees, using insufficient research methodology, and selectively 
reporting only study results which show flashy results while omitting 
negative findings. 

Codes of 
conduct on RI 

Documents providing aspirational principles and rules that readers can 
follow to foster RI. 

Institutional 
research climate 

The formal and informal rules, infrastructures, social processes, and 
procedures present in a research institution. 

System of 
research 

Extra-researcher and extra-institutional factors influencing 
researchers’ behaviors.  

Policies Courses of action or decisions which institutions can take to alter or 
influence the institutional climate. 

RI education Approaches used to raise awareness about RI, including training. 
RI training Formal educational events used for RI education, such as courses. 
Guidelines A document containing concrete guidance about how to introduce or 

adjust institutional RI policies. 
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The approach in this PhD trajectory  

Context of the PhD  

The research presented in this PhD thesis is supported by the European Commission 
HORIZON 2020 framework program for Research and Innovation [Grant Agreement 
Νo. 824481], as a part of the Standard Operating Procedures for Research Integrity 
project (SOPs4RI, www.sops4ri.eu), which aims to develop a toolbox containing 
guidelines for European research institutions and funders on RI. As such, the work 
addresses concerns about research and RI that have been identified and prioritized by 
the European Commission. Furthermore, it reflects the collaboration of many 
contributors including supervisors, fellow RI researchers, and various stakeholders (e.g. 
policy makers, researchers, funders, etc.) across Europe and from different disciplinary 
backgrounds. The chapters in this PhD trajectory have played an important role in 
informing what to include in SOPs4RI’s toolbox, and have contributed to the RI 
education and training guidelines that are now a part of this toolbox. 

Research questions 

In my PhD trajectory, I aimed to develop guidelines for research institutions on RI by 
exploring the research question: How can research institutions develop policies to 
foster, and raise awareness about, RI? The ultimate goal was to provide research 
institutions with guidance on how to support researchers to engage in RRPs. To 
provide concrete guidelines for research institutions that can be used in practice, I had 
to focus in on one topic within RI policy in more detail. I chose to address the topic of 
RI education and training, while other partners from the SOPs4RI consortium 
developed guidelines for other topics (30,44,45). The main rationale behind studying RI 
education and training in this PhD trajectory is that this topic has been discussed 
heavily in the RI literature as important for fostering RI (e.g. 35–37). 

I split the main research aim into three sections, each focused on a distinct part 
of the guidelines development path, and comprised of separate sets of research 
questions (RQs): 

• Section 1: Setting the agenda 

o RQ 1: What are current practices of RI promotion in research 
institutions?  

o RQ 2: Which topics should be addressed in institutional RI policies?  

• Section 2: Developing guidelines 

o RQ 3: What are researchers’ and other stakeholders’ views and 
preferences regarding how research institutions can develop and 
implement better RI education and training policies?  

o RQ 4: How can RI guidelines be co-created together with lead users?  
o RQ 5: What should be included in the RI education and training 

policies of research institutions?  
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• Section 3: Reflecting on implementation 

o RQ 6: How can research institutions combine the implementation of 
RI rules with researcher commitment to foster RI?  

Methodology 

I used different qualitative research methods throughout this PhD trajectory, including 
scoping reviews, a Delphi method, focus groups, interviews, co-creation workshops, 
theoretical reflection, and case study analysis. What united all these approaches was 
the focus on staying close to research practices on the ground, and engaging with 
diverse research stakeholders to learn about their perspectives. Since the research was 
qualitative, I was not interested in conducting studies that produce generalizable 
findings, but was rather interested in developing insights that can inspire research 
institutions and other relevant parties, using inclusive samples that provide a diversity 
of views in terms of countries, disciplinary fields, genders, and stakeholder types in 
Europe.  

I incorporated a research approach that borrows elements from forms of 
participatory research to involve research stakeholders in the knowledge production 
process (46). I used an iterative, multi-stage empirical cycle, with each subsequent 
empirical step consulting a different range of stakeholders and at a different stage of 
the policy development and implementation process. At different stages of the 
research, I aimed at different steps of Arnstein’s ladder of participatory research (47); 
in some steps, I merely consulted with a large number of stakeholders to obtain a good 
understanding of their perspectives, while in others, stakeholders were actively 
involved in the co-creation of policy guidelines. This was to obtain some triangulation 
regarding my main research findings by consulting with different stakeholders in 
various steps of the PhD trajectory, using different methods (48). 

Given the qualitative research approach, I did not work with hypotheses in this 
research, and I was flexible with making adjustments to our data analyses, often in a 
data driven manner. This was important to allow me to learn from the data obtained, 
and feed new insights into the next steps of the research process. I was careful to be 
transparent about various decisions and changes made to our preregistered research 
protocols, by explicitly adding amendments to all research protocols and providing 
complete information in publications about the steps I took. Sometimes this 
information was provided in appendices or hyperlinks in order not to overwhelm the 
reader.  

As a researcher of RI, I am dedicated to engaging in RRPs myself. Consequently, I 
have taken several steps in my PhD trajectory. First, already at the start, my supervisors 
and I set clear expectations and roles regarding collaboration on the research 
(including issues such as authorship and supervision). There was also a robust data 
management policy for the entire project, to ensure that our data is responsibly 
handled. Furthermore, as an advocate for making research more open, I have 
preregistered all empirical work and taken the steps necessary to make data as openly 
accessible as is possible without jeopardizing identity protection. I have ensured that all 
our publications are publicly accessible, as well as made use of preprints. Together with 
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my supervisors and collaborators, I have also had regular discussions about how to 
improve the quality of our work, reduce mistakes and address different dilemmas and 
mistakes that occur in our research. 

Thesis outline 

Including this general introduction and a general discussion at the end, this thesis is 
divided into eight chapters. Chapters 2-7 constitute the body of the thesis, and are 
organized in three separate sections. In Section 1, I outline the research I conducted to 
set the agenda for this PhD thesis. As reported in Chapter 2, I started the research by 
using a scoping review, exploring the published and gray literature, to find existing best 
practices for the promotion of RI in research institutions (RQ 1). These insights were 
valuable for identifying the current gaps and lacunas with regard to RI promotion at the 
institutional level. After exploring the literature, in Chapter 3, I identified which topics 
research institutions should address in their RI policies (RQ 2). For this, I used a Delphi 
methodology to obtain consensus among research policy experts and leaders across 
Europe on a set of topics that institutional RI policies should address.  

I focused on creating guidelines for research institutions on how to foster RI and 
raise awareness about it in Section 2 of the body of the thesis. In Chapter 4, I zoomed 
in on RI education and training. To investigate what research institutions should take 
into account when developing and implementing RI education and training policies (RQ 
3), I conducted 30 focus groups with 147 researchers and other research stakeholders 
from various disciplines across Europe. To help research institutions develop and 
implement RI education policies, I next conducted a co-creation project to develop 
guidelines for RI education together with potential lead users (i.e. RI experts and 
research administrators). Co-creation methodology is a novel and promising approach 
in designing guidelines. In Chapter 5, I provide advice to researchers and practitioners 
interested in using co-creation methods for guideline development (addressing RQ 4). I 
do this by reflecting on the different steps necessary to conduct co-creation research, 
including preparation, sensitization, workshops, and analysis.  I also discuss why and 
when researchers might want to use co-creation methodology for developing 
guidelines. In Chapter 6, I elaborate on the results of our co-creation work, namely the 
content of the guidelines on RI education (RQ 5).  

In Section 3 of the thesis, I have a chapter focused on an implementation 
challenge highlighted in earlier chapters of the thesis. Namely, one of the concerns that 
was repeatedly raised by various stakeholders in the different empirical steps taken in 
the PhD trajectory was that RI policies might lead to the creation of many rules, and 
that these might not receive sufficient commitment from researchers, which might 
make RI policies ineffective. It was, hence, interesting to explore how research 
institutions can combine the implementation of RI rules with researcher commitment 
to foster RI (RQ 6). In Chapter 7, I combined a theoretical reflection – using insights 
from governance theory and Habermas’ Theory of Communicative Action – and case 
analysis – of Tilburg University’s ‘Science Committee at the School of Social and 
Behavioral Sciences – to show how RI policy at an institutional level can be a driver of 
substantial improvements in research practices. In the general discussion – shown in 
Chapter 8 – I reflect on how the work done in this PhD trajectory has provided a 
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concrete and comprehensive overview about topics institutions can address in their RI 
policies. I discuss the strengths and limitations of my research approach, and also 
provide directions for future research.  

Contributions 

KL drafted and revised this chapter. LB, GW, NE and JT reviewed drafts and accepted 
the final version of the chapter. 
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2. Practices for Research Integrity Promotion in 
Research Performing Organisations and Research 
Funding Organisations - A Scoping Review 

Abstract 

Research integrity (RI) is a continuously developing concept, and increasing emphasis is 
put on creating RI promotion practices. This study aimed to map the existing RI 
guidance documents at research performing organisations (RPOs) and research 
funding organisations (RFOs). A search of bibliographic databases and grey literature 
sources was performed, and retrieved documents were screened for eligibility. The 
search of bibliographical databases and reference lists of selected articles identified a 
total of 92 documents while the search of grey literature sources identified 118 
documents for analysis. The retrieved documents were analysed based on their 
geographical origin, research field and organisational origin (RPO or RFO) of RI 
practices, types of guidance presented in them, and target groups to which RI practices 
are directed. Most of the identified practices were developed for research in general, 
and are applicable to all research fields (n = 117) and medical sciences (n = 78). They 
were mostly written in the form of guidelines (n = 136) and targeted researchers (n = 
167). A comprehensive search of the existing RI promotion practices showed that 
initiatives mostly come from RPOs while only a few RI practices originate from RFOs. 
This study showed that more RI guidance documents are needed for natural sciences, 
social sciences, and humanities since only a small number of documents was developed 
specifically for these research fields. The explored documents and the gaps in 
knowledge identified in this study can be used for further development of RI 
promotion practices in RPOs and RFOs. 

 
Keywords: Research integrity · Research ethics · Research integrity practices · Research 
integrity promotion · Research performing organisations · Research funding 
organisations 

Abbreviations 

ALLEA   European Academies 
CORDIS  Community Research and Development Information Service  
ENRIO  European Network of Research Integrity Offices 
EU  European Union 
JBI  Joanna Briggs Institute 
LERU  League of European Research Universities 
MEXT  Ministry of Education, Culture, Sports, Science and Technology, Japan  
MLE  Mutual Learning Exercises 
NASEM  National Academies of Sciences, Engineering, and Medicine 
NESH The National Committee for Research Ethics in the Social Sciences and 
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ORI  Office of Research Integrity (United States)  
RE  Research Ethics 
RI  Research Integrity 
RFO  Research Funding Organisation 
RPO  Research Performing Organisation  
SOP  Standard Operating Procedures  
US  United States 
WCRI  World Conferences on Research Integrity  
WOS  Web of Science 

Introduction 

The scientific community emphasises the importance of research integrity (RI) because 
it represents the basis for the advancement of reliable and trustworthy knowledge and 
scientific endeavours (Aubert Bonn et al. 2017). In some countries, RI is also referred to 
as responsible conduct of research (RCR) (DuBois 2004; Steneck 2006; Kalichman 2013; 
Shamoo and Resnik 2015). In addition to providing written guidance for good research 
and mechanisms to encourage compliance with responsible practices, RI is also an 
integral part of researchers’ moral obligation to be honest and responsible toward the 
system of science (Institute of Medicine and National Research Council 2002; Kalichman 
2013). 

Issues related to RI, RCR, research misconduct, and detrimental (questionable) 
research practices started to get more attention from the scientific community around 
the 1990s (Resnik and Shamoo 2017). Initiatives to prevent RI breaches started to 
develop at the same time, including the development of guidance documents, the 
examination of their quality in helping researchers to tackle these issues (Nobel, 1990), 
and the establishment of RI bodies, like the Office of Research Integrity in the USA 
(Steneck 2006). Whereas at the beginning of the development of RI as afield, the focus 
was on the individual researchers and prevention of misconduct, the promotion of RI 
and prevention of misconduct are today seen as a mutual responsibility of different 
organisations and individuals included in research (NASEM 2017, Bouter 2018; Hermerén 
2019). Better understanding of RI and its implementation in practice is seen possible 
only if everyone acts responsibly and accomplishes their tasks related to RI promotion. 
This includes the responsibility of researchers to conduct research following the good 
practices and policies provided by research performing organisations (RPOs) and 
research funding organisations (RFOs). It includes the responsibility of both RPOs and 
RFOs to implement policies on good research practices, provide education to 
researchers, and have mechanisms in place that will deal with breaches of RI (Boeheme 
et al. 2016). Also, the responsibility of journals to prevent poor publication practices 
that may have detrimental consequences for the scientific community and society in 
general is important (Marušić et al. 2007; Bouter 2018). 

A number of studies have addressed RI issues related to different stakeholders 
and disciplinary fields. Olesen et al. and Haven et al. explored the research misconduct 
perceptions of researchers from different disciplinary fields (Olesen et al. 2018; Haven 
et al. 2019). The effectiveness of existing interventions for RI improvement in different 
disciplinary fields, such as training and education or implementation of procedures for 
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handling cases of misconduct have also been explored (Marušić et al. 2016). Recently, 
emphasis has been put on RPOs’ and RFOs’ role in RI promotion. RPOs have an 
important role in the development and implementation of RI policies and compliance 
mechanisms (Forsberg et al. 2018). Through its organisational directors and boards, 
they have a role in raising awareness on RI issues, creating the environment of 
integrity, and changing the research evaluation practices and incentive structures 
(Hicks et al. 2015, Boeheme et al. 2016; Moher et al. 2019, Zwart and ter Meulen 2019; 
Bouter 2020). However, RPOs are not the sole actors in this vital mission, since their 
efforts in RI promotion can be augmented even more with the endeavours of RFOs 
(Bouter 2018, 2020). By implementing policies for good research practices and 
emphasising the importance of RI in funded research, such as the Wellcome Trust in 
their Guidelines for Good Research Practice (Wellcome Trust 2018), funders can impose 
high RI standards that need to be respected by those who apply for funds (both 
individual researchers and research organisations). These may include requests for 
RPOs to have fair procedures for dealing with RI, requests for researchers to provide a 
clear explanation of the relevancy of their study, and requests for adequate reporting 
and open access publishing of the study results to achieve reproducibility of its findings 
(Begley and Ioannidis 2015; Bouter 2016, NASEM 2018). 

As the new knowledge on RI responsibilities of researchers and organisations is 
emerging, new documents are being developed. However, these documents are 
scattered through the academic literature, official sites of different RPOs and RFOs, 
and other professional organisations and networks. Also, RI guidance is presented in 
various types of documents—codes, guidelines, checklists, standard operating 
procedures, and others. Although there are studies on the existing RI policies in specific 
disciplinary fields, as well as research on the diversity of existing policies and 
terminology used across these documents (Godecharle et al. 2014; Komić et al. 2015; 
Aubert Bonn et al. 2017), there is no systematic effort to synthesise the knowledge of 
RI promotion practices in RPOs and RFOs. In this scoping review, we provide a broad 
overview of the RI guidance documents originating from the scientific literature and 
grey literature sources. In our analysis, we mapped the documents based on their 
geographical, disciplinary field and organisational origin, as well as based their 
relevance for different individuals and organisations in the research process. Our 
analysis also included identification of different RI topics related to different phases of 
the research process and the analysis of principles of good research declared in the 
documents. By exploring these guidance documents and the prescriptive and 
aspirational norms provided in them, we identified gaps in how RPOs and RFOs address 
RI and issues in this field that require additional attention. 

Methods 

We used a scoping review methodology (Tricco et al. 2016) following the guidance 
published in the Joanna Briggs Institute (JBI) Review’s Manual (Peters et al. 2015). 
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Concept and Context 

The concept of this review was that there is a wide range of existing practices/guidance 
documents in RPOs and RFOs with implications on RI promotion and avoiding research 
misconduct, as well as that these guidance documents may vary in their scope, means 
of addressing RI issues and stakeholders (e.g. policymakers, researchers, reviewers, 
students, committees and boards) to which they are directed. 

This review examined the practices/guidance documents for RI promotion and 
avoiding research misconduct related to RPOs, RFOs, and other various stakeholders 
involved in research (policymakers, researchers, reviewers, students, committees and 
boards) with the aim of building an overarching view of the current situation regarding 
RI guidance. Moreover, the review examined RI guidance documents that exist in 
different research fields and are related to different research phases (research 
planning, conducting, dissemination and evaluation). It also explored the guiding 
principles presented across documents, as these principles could serve RPOs and RFOs 
in creating and preserving the RI environment (NASEM 2017). 

Selection Criteria 

The main eligibility criterion for the documents from peer-reviewed journals and grey 
literature was that these documents addressed any aspect of RI in RPOs and/or RFOs. 
By any aspect we meant RI issues related to different phases of the research process 
and with the different RI focus. For example, authorship issues, data management 
issues, investigations of research misconduct, RI education and other. 

A description or summary of RI practices had to be provided in these documents 
in order for them to be included in the analysis. Editorials and commentaries were 
included as well when they met the above mentioned criterion. 

We included all types of guidance documents on RI issues as ‘practices’. This 
included guidance in the form of codes, guidelines, checklists, and standard operating 
procedures but did not exclude other types of guidance documents. Hence, the list of 
the different forms in which guidance for RI was presented was updated during the 
process of document screening and analysis. 

Although the majority of documents contained the type of guidance on RI issues 
in their title or description, for documents that were not defined regarding the type of 
guidance we used the following criteria: 

(a) Code—a document providing general, rather than detailed guidance 
on ethical standards, principles, values, and rules of behaviour; 

(b) Guideline—a document more specific than code in providing 
guidance; a document providing specific instructions for performing a certain task or 
achieving a certain goal; 

(c) Checklist—a document presented as a clear list of items to be done, 
checked, or considered in performing a specific task; 

(d) Standard operating procedure (SOP) —a document providing 
detailed, step-by- step instructions for carrying out routine tasks and aimed at 
achieving uniformity and efficiency; 
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(e) Flowchart—a document presenting guidance in the form of a diagram 
representing a workflow or process; 

(f) Legal document—a document established by a government or other 
authority, empowered by law, and outlining legal consequences; and 

(g) Policy—a document established and implemented by an organisation, 
containing adopted principles, rules, and procedures for conducting certain actions. 

Other types of guidance used as a category in this review included reports, 
statements, declarations, white papers, as they had such a term set out in the title or 
description of the document. 

Since academic integrity comprises fundamental values relevant for research- 
ers and their work (Fishman 2014), documents related to academic integrity were 
included into our analysis whenever they reflected on research performance or 
researchers’ behaviour, be it professional or unprofessional. Further, documents 
related to research ethics (RE) were also included if they addressed issues similar to RI, 
since RE and RI are not always clearly distinguished (Komić et al. 2015). 

The search addressed practices relating to different scientific disciplines, 
categorised in advance as—medical sciences (including biomedicine), natural sciences 
(including engineering), social sciences, humanities, and ‘research in general’. The latter 
term was used to map the practices that were not developed for RI in a specific field, 
but rather to be applicable across different scientific fields. 

The search of bibliographic databases did not have geographical or language 
restrictions, while the grey literature search was limited to documents in English 
because of the possibility of retrieving a large number of documents that would need 
to be translated in order to be analysed. Since research misconduct emerged as an 
important problem in the late 1980s and 1990s (Resnik and Shamoo 2017), only the 
materials dating from 1990 onward were included in the screening process. The reason 
for this was based on the need for ensuring applicability and contemporaneity of 
identified practices and exploring currently existing gaps in knowledge. 

Search of Bibliographical Databases 

The search strategy was developed by three researchers who were assisted by a 
librarian specialised in systematic review search methodology. The development of the 
search strategy aimed at high sensitivity and included a broad approach to the field, 
based on the need for the identification of as many relevant documents as possible. As 
a starting point in the development of the search strategy, we used terms from the 
European Code of Conduct for Research Integrity (ALLEA 2017). The search strategy is 
available in Appendix 1 (Electronic Supplementary Material). We searched Scopus, Web 
of Science (WOS), Medline and PsycINFO bibliographical database. The search of 
Medline, WOS, and Scopus was performed on 18 February 2019, while the search of 
PsycINFO was performed on 12 February 2019. The obtained data were exported to the 
EndNoteTM tool (Clarivate Analytics, Philadelphia, PA, USA). 
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Search of Grey Literature Sources 

The search of grey literature encompassed several different sources: Open Grey 
database (Open Grey, INIST-CNRS), World Conferences on Research Integrity (WCRI) 
(The World Conferences on Research Integrity) website, the Community Research and 
Development Information Service (CORDIS) database (European Commission), Office 
of Research Integrity (ORI) (The Office of Research Integrity) website, European 
Network of Research Integrity Offices (ENRIO) (The European Network of Research 
Integrity Offices) website, the National Academies of Sciences, Engineering, and 
Medicine (NASEM) publications (The National Academies of Sciences, Engineering and 
Medicine), Science Europe publications (Science Europe), Mutual Learning Exercises 
(MLE) on Research Integrity reports (European Com- mission), and the League of 
European Research Universities (LERU) publication (The League of European Research 
Universities). Details of the search of grey literature sources are presented in Appendix 
2 (Electronic Supplementary Material). 

Selection of Documents 

For documents that were retrieved by the search of bibliographic databases, duplicates 
and articles dating before 1990 were first removed and then the screening of the titles 
and abstracts was performed. The screening was conducted independently by two 
reviewers. In order to precisely define the criteria and the screening process, as well as 
to ensure that both reviewers would perform the task in the same manner, the 
reviewers first performed a pilot screening of the titles and abstracts of 100 records. 
After the pilot screening, they proceeded with the screening of the titles and abstracts 
of all the documents, after which they compared and discussed the obtained results in 
order to decide which documents would be included in the full-text analysis. In cases of 
disagreement, the final consensus decision was reached after a discussion with the 
third reviewer. In the following step, the three reviewers performed a full-text 
assessment of the documents in order to decide whether they were eligible for 
inclusion into the final analysis. To be included in the final analysis, a consensus had to 
be reached by at least two reviewers. In cases of major disagreements, the material 
was discussed with an additional reviewer. Documents that were not written in English 
were translated using tools such as Google Translate to explore whether they fulfilled 
the eligibility criteria. Reference lists of the documents included in the final analysis 
were screened by one reviewer to identify additional documents (sources of practices). 

For grey literature sources, one researcher performed the search to identify 
documents that specifically met the set eligibility criteria. This means that all available 
documents were not extracted and screened, but rather the full-text screening was 
performed simultaneously with the search. 

Data Extraction Process 

For the documents from the bibliographic databases included in the final analysis (Fig. 
1), two researchers performed the data extraction. The list of categories to be 
extracted was defined in advance and was continually updated by each researcher 
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during the charting process. The list is available in Appendix 3 (Electronic 
Supplementary Material). The categories were discussed by authors to reach the 
consensus on the final list. The data extraction of the material obtained from the grey 
literature search was performed by one researcher. 

The following data were extracted: author(s) (for documents from bibliographic 
databases); title (for documents from bibliographic databases); year of publication; 
reference type, i.e. journal article, book, book section (for documents from 
bibliographic databases); journal (for documents from bibliographic databases); 
country of origin; research fields, i.e. humanities, social sciences, natural sciences 
(including engineering), medical sciences (including biomedicine), research in general; 
name of the practice; type of practice (type of guidance on RI issues), i.e. code, 
guideline, checklist, SOP, legal document, report, declaration, statement, flowchart, 
white paper, policy; whether the practice was more related to RPOs or RFOs or both; 
whether the practice was more related to institutions (organisations) or individuals or 
equally to both; target audience in practice, i.e. researchers, research groups, 
policymakers, funders, students, men- tors and supervisors, committees and members 
of committees, RI offices and officers, RI advisors, ombudsman, reviewers, 
administrators, whistle-blowers; description of the source of practice (for grey 
literature); principles addressed in practices. Documents were also categorised 
according to the phase of the research process—planning, conducting, dissemination, 
evaluation—as well as RI violations and resolutions and RI promotion. Within each 
research process, several RI topics were identified based on their relatedness to the 
process. Since the main research processes were defined broadly, the grouping of RI 
topics which were more related to the specific issue enabled us to capture the most 
prevalent RI issues addressed across practices. Two researchers independently 
developed the lists of RI topics during the extraction process. After finalising the 
analysis, the lists of RI topics were compared to detect any overlaps. The list of topics 
was finalised through a discussion and consensus between two researchers and in 
consultation with a third researcher. 

Data Synthesis 

After the data extraction, all the documents were summarised and analysed based on 
their geographical origin, the scientific field and organisational (RPO or RFO) origin of 
the identified practices, the types of practice (the type of guidance), and the target 
group to which the practices were directed. We also categorised the documents based 
on the research processes and RI topics addressed in them. 

Furthermore, we extracted the guiding RI principles that were explicitly 
addressed in the documents. This means that RI principles had to be explicitly 
mentioned and explained in the chapters or parts of the text. The documents just 
stating RI principles without further elaboration were not included in the analysis. We 
mapped the extracted principles to the principles presented by the All European 
Academies in the European Code of Conduct for Research Integrity (ALLEA 2017) and 
those presented by the US National Academies of Sciences, Engineering, and Medicine 
in the book Fostering Integrity in Research (NASEM 2017). The aim was to observe the 
similarity in principles, and terms used to address the guiding principles. We used these 
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two documents because of their wide recognition and acceptance, as well as their up-
to-dateness (both were updated in 2017). The extracted principles were mapped by one 
researcher and checked with the second researcher, upon which the agreement was 
reached for the final mapping. 

Results 

The search of Scopus, WOS, Medline, and PsycINFO retrieved 32,887 documents, 
26,805 of which remained after removing the duplicates. The screening of the titles and 
abstracts left 130 documents for the full-text assessment of eligibility for the final 
analysis. In the following step, 73 documents were excluded, leaving 57 for the final 
analysis. The most prevalent reason for exclusion of 73 documents was that the 
documents did not present actual practices related to research or to RI or RE. Full 
details on the excluded documents are presented in Fig. 1. Five documents were 
excluded because we were unable to retrieve them in full text for analysis. The 
screening of the references from 57 documents included in the final analysis identified 
additional 35 documents (sources of practices) that were subsequently included in the 
final analysis and data charting. These additional documents (n = 35) were documents 
(codes, guidelines, books) provided on the websites of RPOs, RFOs, or other 
professional organisations. Reference search identified a single additional journal 
article (a commentary). 

Fig. 1 PRISMA-ScR flow 
diagram for the scoping 
review process. CORDIS 
Community Research 
and Development 
Information Service; 
ENRIO European 
Network of Research 
Integrity Offices; LERU 
League of European 
Research Universities; 
MLE on RI Mutual 
Learning Exercises on 
Research Integrity; 
NASEM National 
Academies of Sciences, 
Engineering and 
Medicine; ORI Office of 
Research Integrity; RE 
research ethics; RI 
research integrity; RFO 
research funding 
organisation; RPO 
research per- forming 
organisation; WCRI 
World Conferences on 
Research Integrity; WOS 
Web of Science 
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The search performed in the Open Grey database, the websites of the World 
Conferences on Research Integrity, CORDIS, ORI, ENRIO, NASEM, and MLE identified 
118 documents that described the practices for the analysis. The total number of all 
documents included in the final analysis was 210 (Fig. 1). 

Origin of RI Practices 

The largest number of documents was related to practices from the USA (n = 65), 
followed by practices that were developed by international organisations or pro- jects 
and not aimed at or developed by a specific country or countries, but instead could be 
applicable internationally (n = 50). Some examples of the practices that we mapped as 
international are Responsible Conduct in the Global Research Enterprise: A Policy 
Report by Inter Academy Council and the Inter Academy Partners (IAC and IAP 2012), 
World Health Organisation Guidelines for Good Clinical Practice for Trials on 
Pharmaceutical Products (WHO 1995) European Science Foundation Good scientific 
practice in research and scholarship (ESF 2000), and the Hong Kong Principles for 
Assessing Researchers: Fostering Research Integrity (Moher et al. 2019). Some 
documents contained the descriptions of practices related to more than one country, 
i.e. two or more counties were explicitly mentioned. In those cases, we included all the 
mentioned countries in the analysis. The origin of practices by country and the number 
of identified sources related to a particular country are presented in Fig. 2. 

Fig. 2 Origin of practices by country (without international practices; number of international practices n = 52). 
The United States of America (n = 65), United Kingdom (n = 27), Japan (n = 9), the Netherlands (n = 9), Australia 
(n = 7), Norway (n = 6), Canada (n = 5), Austria (n = 4), South Africa (n = 4), Denmark (n = 3), France (n = 3), India 
(n = 2), Spain (n = 2), Switzerland (n = 2), Brazil (n = 1), Estonia (n = 1), Finland (n = 1), Germany (n = 1), Ireland (n = 
1), Lithuania (n = 1), Nepal (n = 1), New Zealand (n = 1), Nigeria (n = 1), Poland (n = 1), Romania (n = 1), Singapore (n 
= 1). There were 52 documents which were international and could not be located to a single country. Source for 
the geographical map: https:// commons.wikimedia.org/wiki/File:BlankMap-World.svg (public domain) 

In terms of scientific fields, the majority of documents referred to RI issues that are not 
related to any specific field, i.e. research in general (n = 117), followed by documents 
that addressed RI in medical research (n = 78). We identified 10 documents for RI 



Section 1: Setting the agenda 

43 

practices in social sciences, 10 for natural sciences (including engineering), and 4 
related to RI practices in the field of humanities. Some documents referred to more 
than one scientific field, and in those cases, we counted each scientific field that was 
addressed. The most significant number of items included in the final analysis were 
practices that were more related to RPOs (n = 150). Although some practices related to 
RPOs were related to RFOs as well, we considered these practices to be primarily 
intended for RPOs since the guidance addressing the RFOs was only briefly mentioned. 
Guidance related equally to RPOs and RFOs was identified in 54 documents. Practices 
related to RFOs were identified in only 6 documents. 

Type of Guidance for RI Promotion. 

Based on the distinction between the types of guidance on RI issues, we identified 11 
types of practices. Among them, guidelines were most prevalent (n = 136). Other 
identified types of guidance were codes (n = 35), policies (n = 26), legal documents (n = 
14), reports (n = 10), checklists (n = 9), statements (n = 6), declarations (n = 4), 
flowcharts (n = 2), white papers (n = 1), and standard operating procedures (n = 1). 
Some sources of practices referred to more than one type of guidance, and in these 
cases we counted and mapped each practice that was mentioned. For this reason, the 
numbers that are presented are higher than the number of documents included in the 
final analysis. 

We analysed the number of different types of guidance identified in this study 
over three time periods: 1990–1999, 2000–2009, and 2010–2019 (Fig. 3). Most of the 
identified practices dated from 2010 onward and the guidelines were mostly 
represented throughout all the three time periods. For some practices (n = 11), we were 
not able to define the exact time when they were developed, hence we did not include 
them in this analysis. 

 

Fig. 3 The number of practices in different time periods. The x-axis shows the number of practices, and the y-axis 
lists different types of practices. SOP standard operating procedure 
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Target Group to Which Practices were Directed 

RI practices addressed different individuals and organisations as target groups (Table 
1). We grouped different individuals and organisations in the research chain that 
practices were aimed at into five primary categories: researchers, RPOs, RFOs, RE or RI 
bodies and other policymakers respectively. Most of the practices referred to more 
than one category. 

Research Processes and RI Topics Identified in the Documents 

We first classified the documents according to the steps of the research process— 
planning, conducting, dissemination, evaluation—as well as according to RI violations 
and resolutions and RI promotion. These were then broadened by the list of RI-related 
topics that were mentioned in the analysed documents. For example, in the category of 
‘RI violations and resolutions’ we put documents that addressed research misconduct 
investigations, sanctions and other, while in the category of ‘RI promotion’ we put 
documents related to the development and implementation of RI practices, 
implementation of RI training and establishment of RI bodies. Some topics were 
related to more than one research process. We analysed which of the extracted topics 
were related to RPOs, RFOs, and/or other policy- makers. These practices reflected on 
the organisational procedures and measures that could be put into effect for individual 
researchers and for RI improvement in general. Classification by research processes 
and RI topics, together with the list of documents aimed at organisational level is 
available in Appendix 4 (Electronic Supplementary Material). The list of practices aimed 
at individual researchers only is presented in Appendix 5 (Electronic Supplementary 
Material). 

principles and values that researchers and organisations should follow. We 
matched these principles to those outlined in two major policy documents: the 
European Code of Conduct for Research Integrity (the ALLEA code) (2017) and the 
National Academies of Sciences, Engineering and Medicine (NASEM) book Fostering 
Integrity in Research (2017). The comparison of fundamental principles is available in 
Appendix 6 (Electronic Supplementary Material). 

Regarding the type of documents in which the principles were addressed, the 
majority were codes (n = 13), followed by guidelines (n = 9), statements (n = 3), and 
policies (n = 4). The list and description of all extracted principles are available in 
Appendix 7 (Electronic Supplementary Material). 
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Table 1: Individuals and organisations address in identified RI practices 
Individuals and organisations by category and sub-category No. of 

documents 
Researchers (including research groups, students, mentors and 
supervisors, reviewers, whistle-blowers) 

167 

RPOs (including administrators) 111 
Research integrity and research ethics bodies (REC, RIC, research 
councils, IRB, RIOs, RIAs, Ombudsman) 

51 

RFOs 41 
Policy makers 41 

IRB institutional review board; REC research ethics committee; RI research integrity; RIA research integrity 
advisor; RIC research integrity committee; RIOs research integrity offices/officers; RFOs research funding 
organisations; RPOs research performing organisations 

Discussion 

Our scoping review identified a number of available practices for the improvement of 
RI and research in general at RPOs and RFOs. Most of these practices were related to 
RPOs, in the form of guidelines, and addressed the RI topics related to the processes 
we categorised in our study as ‘RI violations and resolutions’, as well as ‘RI promotion’. 
The fact that only a small number of identified practices were related to RFOs shows 
the differences regarding RI in the context of different types of organisations. While 
the majority of identified RI practices were developed for research in general and could 
be applicable across different scientific fields, a small number of disciplinary-tailored 
guidance for fostering RI was identified in the natural sciences (including engineering), 
social sciences, and humanities. Besides practices that could be applicable across 
various disciplinary fields, this review showed that a substantial amount of RI practices 
were explicitly developed for medical sciences (including biomedicine). 

While most of the practices were more related to RPOs, the gap in knowledge 
on RI guidance was noticed in the number of identified practices for RFOs. Some 
guidance documents, which were mapped as those related more to RPOs, briefly 
mentioned funders as important stakeholders in the research process. However, there 
were only a few examples of practices related solely to RFOs and their specific 
initiatives in fostering RI. In the context of RI, this can be problematic because RFOs, 
together with RPOs, play an important role in influencing researchers’ good or bad 
scientific behaviour (NASEM 2017). Although researchers build their career within RPOs 
and their behaviour is often influenced by organisational climate and policies, RFOs can 
impose additional safeguards if RPOs fail to promote and protect the integrity of their 
research. Usually, these measures by RFOs are aimed at RPOs rather than individual 
researchers although in some cases RFOs and researchers have a direct relationship 
(for example when setting out calls for funding, selecting certain projects to fund and 
monitoring funded projects). However, by demanding the establishment of RI 
promotion policies and procedures from RPOs, RFOs indirectly impact also the 
behaviour of individual researchers (Bouter 2018). Some of the important requests that 
RFOs may impose to RPOs for safeguarding RI may include a request for 
implementation of clear procedures for handling research misconduct or request for 



Chapter 2: Practices for RI promotion in RPOs and RFOs – A Scoping Review 

46 

compliance with principles of open science and transparency in research publications 
(Bouter 2016). 

Furthermore, the analysis of stakeholders at whom the documents were aimed 
showed that although a large number of practices addressed RPOs (organisational 
directors, managers and boards), most practices addressed individual researchers. A 
small number of guidance documents was directed for RI structures such as RI offices, 
committees or advisors. This could be because many organisations still do not have 
specific bodies appointed to deal with RI issues; instead, RI issues are handled by ethics 
committees (Marušić 2019). Additionally, research processes and RI topics analysis 
showed that efforts to establish RI bodies are emphasised as an important role of 
policymakers and organisational management, but mostly in newer documents dating 
after 2010. 

The finding that most practices for RI promotion originated from the United 
States may be due to our methodology, which included the search of the United States 
(US) Office of Research Integrity (ORI) website and the publications of the US National 
Academies of Sciences, Engineering, and Medicine. A large number of identified 
guidance documents were also from the United Kingdom, which could be because our 
grey literature search was limited to documents written in English. Moreover, many 
documents were identified as ones that could be applied widely, i.e. internationally, 
regardless of the country-specific differences. These documents were mostly 
developed as efforts of collaborative projects and international organisations that deal 
with RI issues. To conclude on the usage of these documents, it would be necessary to 
additionally explore which documents were implemented across organisations in 
different countries. This, of course, excludes the international legislative documents, 
for example those of the European Union (EU), which are mandatory for EU member 
states. 

Guidelines were the most common form of RI guidance identified in this study. 
However, there was considerable variability in the topics covered and the level of 
elaboration presented in different guidelines. Some guidelines were focused on a single 
RI issue or specific stakeholders and described the specific procedures in detail, for 
example on data management (Science Europe 2018) or how to respond to misconduct 
in research (MEXT 2014). Others presented various RI issues in a more general manner 
with the addition of specific recommendations and were aimed toward different 
stakeholders (NESH 2016, NASEM 2017). Only one of the guidance documents in this 
study was in the form of SOPs (n = 1). Although RPOs and RFOs probably have SOPs for 
different kinds of administrative issues, in this study we focused on the SOPs for RI, 
which perhaps not all research organisations have and our study suggests that SOPs 
focused on RI might be rare. Further, another reason may be that RPOs and RFOs do 
not publish their internal SOPs which may also include the SOPs related to RI issues. 
The approach offered by SOPs could be helpful for the initiatives supporting research 
organisations and researchers on their path to integrity (Bouter 2020). For example, 
SOPs could be developed for defining responsibilities or describing a procedure that 
should be performed in the same manner, such as uploading research results to a 
repository or the registration of research protocol. The same could be applicable for RI 
bodies when it comes to handling the cases of misconduct to ensure that the same 
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procedure, from investigation to sanctioning, was followed in each case (Lerouge and 
Hol 2020). 

The analysis of processes and RI topics for RPOs, RFOs, and other policymakers 
brought up several RI issues that were emphasised across identified practices as 
responsibilities of those at the organisational level. Most of these practices were 
related to the processes of ‘RI violations and resolutions’ and ‘RI promotion’. For the 
‘RI violations and resolutions’ most documents were focused on RI topics related to 
describing processes of investigating and handling misconducts, as well as the 
importance on providing clear definitions of what constitutes research misconduct. For 
the ‘RI promotion’ most documents were focused on the development and 
implementation of RI policies and establishment of RI bodies. Providing RI training 
courses and education, as well as developing infrastructure for adequate data 
management were also mentioned in many documents as an important responsibility 
of research organisations. All this reflects the organisations’ valuable role in creating an 
environment and organisational culture in which researchers will be motivated to 
pertain to RI principles and rules in their work (Forsberg et al. 2018; Moher et al. 2019; 
Lerouge and Hol 2020). 

The analysis of guiding principles showed that, although the naming of the 
principles was not consistent through all documents, the meaning of the principles in RI 
perspective was mostly the same. For example, the ALLEA code emphasises the 
principle of ‘reliability’ as employing a research methodology that will help enhance the 
quality of research, as well as to help ensure the trust- worthiness of one’s work 
(ALLEA 2017). In NASEM, the same guidance regarding the validity of research was 
described under the principle of ‘accountability’ (NASEM 2017). However, 
‘accountability’ is also used to demonstrate the responsibility of researchers toward 
research organisations and society (NASEM 2017) which corresponds to the principle of 
‘accountability’ as described in the ALLEA code. The principles of ‘honesty’ in the ALLEA 
code, is defined as being honest and fair in every step of the research, valuing 
transparency in reporting research, as well as having an unbiased approach to the 
research tasks (ALLEA 2017). NASEM explicitly defines two other principles besides 
honesty—‘objectivity’ and ‘openness’—which emphasise avoiding biases and 
transferring the real results of research to the community. The principle of ‘respect’ by 
the ALLEA code is directed toward different parties involved in research, starting from 
other researchers and collaborators to the research participants and society. NASEM 
describes respect toward others involved in research by using the terms ‘stewardship’ 
and ‘fairness’. The ways of emphasising ‘respect’ were the most diverse regarding the 
terms used by different documents in comparison with other main principles. The 
variety of principles used across documents showed an over- view of what values need 
to be taken into account when considering RI issues. However, general guidance might 
not be enough in judging research misbehaviours and principles can be used as a 
valuable starting point in creating more specific guidance documents. 

Study Strengths and Limitations 

The main strength of this study is a comprehensive literature search that encompassed 
both peer-reviewed documents and grey literature from various sources and was 
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performed according to a rigorous methodology that required documents to be 
screened by multiple researchers. This comprehensive search allowed us to create a 
library of documents containing RI practices that could be used by organisations and 
individual researchers in different scientific fields. It also helped us identify gaps in the 
currently existing practices for RPOs and RFOs and thus create opportunity for further 
development of RI practices and RI in general. One of the possible limitations of our 
study could be that we may have missed important documents during the assessment 
of titles and abstracts, because the information provided therein was not sufficient for 
the inclusion in the analysis. Besides that, we were not able to perform the search of 
documents from every existing RPO and RFO and our grey literature search was limited 
to documents in the English language only. Therefore, we can assume that there are 
certainly more good practices that have not been included into this study. However, 
expanding our search to various RPOs’ and RFOs’ websites, as well as to include grey 
literature in languages other than English would raise a question of feasibility. 
Furthermore, the accessibility of guidance documents on RI may be low, as was shown 
for 18 universities from 10 European countries (Aubert Bonn et al. 2017), meaning that 
the search of individual organisations’ websites would not provide a comprehensive 
insight into the totality of the RI guidance at RPOs and RFOs. We were unable to 
retrieve five documents, but they dated from the nineties, so the guidance presented in 
them is potentially obsolete or has already been captured in contemporary documents. 
Since the aim of the study was to map the existing RI practices and gaps in the content 
of practices, we did not take into account whether there were interventions regarding 
the effectiveness of the identified practices. 

Conclusion 

Although practices for RI promotion and initiatives to improve RPOs’ and RFOs’ effort 
in fostering RI exist it seems that more initiatives are needed for funders, RI bodies, 
and in certain disciplinary fields. As far as the form in which RI guidance is presented is 
concerned, it varies from general guidance outlining the principles and values that 
stakeholders should follow to more specific guidance for RI issues that are procedural 
in nature. When dealing with the latter, researchers and other stakeholders could find 
SOPs, checklists, and flowcharts to be a valuable resource of RI guidance. Through a 
systematic and thorough literature search, we collected a significant number of 
documents that RPOs and RFOs could use as guidance on RI issues or as inspiration for 
the development of new policies. Further research to determine factors, facilitators 
and barriers that may influence the implementation of RI practices could additionally 
help RPOs and RFOs in fostering RI. 
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3. Important Topics for Fostering Research Integrity 
by Research Performing and Research Funding 
Organizations - A Delphi Consensus Study  

Abstract 

To foster research integrity (RI), it is necessary to address the institutional and system-
of-science factors that influence researchers’ behavior. Consequently, research 
performing and research funding organizations (RPOs and RFOs) could develop 
comprehensive RI policies outlining the concrete steps they will take to foster RI. So 
far, there is no consensus on which topics are important to address in RI policies. 
Therefore, we conducted a three round Delphi survey study to explore which RI topics 
to address in institutional RI policies by seeking consensus from research policy experts 
and institutional leaders. A total of 68 RPO and 52 RFO experts, representing different 
disciplines, countries and genders, completed one, two or all rounds of the study. 
There was consensus among the experts on the importance of 12 RI topics for RPOs 
and 11 for RFOs. The topics that ranked highest for RPOs concerned education and 
training, supervision and mentoring, dealing with RI breaches, and sup- porting a 
responsible research process (e.g. through quality assurance). The highest ranked RFO 
topics concerned dealing with breaches of RI, conflicts of interest, and setting 
expectations on RPOs (e.g. about educating researchers about RI). Together with the 
research policy experts and institutional leaders, we developed a comprehensive 
overview of topics important for inclusion in the RI policies of RPOs and RFOs. The 
topics reflect preference for a preventative approach to RI, coupled with procedures 
for dealing with RI breaches. RPOs and RFOs should address each of these topics in 
order to support researchers in conducting responsible research. 
 
Keywords: Research integrity · Research integrity policy · Research performing 
organizations · Research funding organizations · Institutional policies 

Abbreviations 

RI     Research integrity 
RPO Research performing organizations  
RFOs Research funding organizations  
QRPs Questionable research practices 

Background 

Fostering research integrity (RI) is important to ensure trustworthy research (Drenth et 
al., 2010; Horn, 2013). We see RI as a spectrum of research practices, with serious 
misconduct (e.g. fabrication, falsification, plagiarism) found on one end of the 
extremes, responsible research practices (i.e. research conducted according to high 
professional standards (Boehme et al., 2016)) found on the other end, and question- 
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able research practices (QRPs, e.g. hypothesizing after the results are known) found in 
between (Steneck, 2006). RI is influenced by multiple factors, including (i) the 
virtuousness of individual researchers, (ii) the institutional research climate, and (iii) the 
wider system-of-science (e.g. incentive structures) (All European Academies, 2017; 
Joynson & Leyser, 2015; Rifai et al., 2019; Titus & Bosch, 2010). To foster RI, it is 
important to consider each of these factors (All European Academies, 2017; Forsberg et 
al., 2018; Joynson & Leyser, 2015; Rifai et al., 2019; Titus & Bosch, 2010). While most 
researchers could be considered well-intentioned, motivated by a desire to improve 
their understanding of the world, and striving to conduct research with integrity 
(Joynson & Leyser, 2015), they might be deterred from engaging in responsible 
research practice when their institutional environment does not sup- port them 
sufficiently, or when they are faced with perverse incentives, for instance related to the 
funding system (Joynson & Leyser, 2015; Titus & Bosch, 2010). Currently, many RI 
initiatives focus on addressing individual researchers’ responsibilities in conducting 
research responsibly (e.g. by setting requirements on individual researchers) (Zwart & 
ter Meulen, 2019). However, knowledge on the institutional and system-of-science 
factors influencing RI is still limited (Richman & Richman, 2012), and further research is 
needed to understand and tackle these factors (Bruton et al., 2020; Council of the 
European Union, 2015). 

Various stakeholders such as research performing organizations (RPOs) (e.g. 
universities, independent research institutes, contract research organizations, etc.), 
research funding organizations (RFOs), journals, national policy makers, and publishers 
influence the institutional and system-of-science factors of RI (Bouter, 2018; Hermeren 
et al., 2019). Of these, RPOs and RFOs are particularly interesting, because RPOs have a 
direct impact on the institutional research climate (VSNU, 2018), while RFOs have a 
direct impact on elements within the system-of-science (e.g. incentive structures) 
(Titus & Bosch, 2010). RFOs can also have an indirect impact on the institutional 
research climate, since they have the means to influence institutional policies of RPOs 
by setting funding requirements (Tereskerz & Mills, 2012). By addressing the 
responsibilities of RPOs and RFOs regarding RI, it is possible to tackle some of the 
institutional and system-of-science factors influencing RI. While existing documents 
provide RPOs and RFOs with aspirational principles to follow to foster RI (e.g. All 
European Academies, 2017), there is a lack of concrete guidance available on how to 
implement these principles in practice (Mejlgaard et al., 2020). An RI policy containing a 
comprehensive set of concrete infrastructures, trainings, and support systems aimed at 
fostering RI can provide RPOs and RFOs with the means to apply aspirational RI 
principles to practice (Bouter, 2020; Lerouge & Hol, 2020). While many institutions 
globally have begun to implement various initiatives and policies on different aspects 
of RI (Mejlgaard et al., 2020), they often lack a comprehensive plan that addresses RI 
systematically. This is why the European Union’s next Horizon Framework program 
asks institutions receiving funding to state that they have a comprehensive RI plan 
(Mejlgaard et al., 2020). 

The first step to developing a comprehensive RI policy at RPOs and RFOs is to 
identify which topics to include. For instance, the Bonn-Printeger statement lists 
several topics that RPOs should address to foster RI, such as providing RI education, 
improving the organizational research culture, protecting whistle-blowers, etc. 
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(Forsberg et al., 2018). Similarly, the International Funders’ Collaboration ‘Ensuring 
value in research’ highlights several elements related to RI that RFOs should address, 
such as research design, and reporting (EViR Funders’ Forum, 2020). Although this 
shows that several RI topics have been identified as important in various national or 
international documents (Bruton et al., 2020), there is currently no European level 
consensus among research policy experts and institutional leaders about which topics 
should be included in the RI policies of RPOs and RFOs. In this study, we used a Delphi 
survey method to fill this gap. Our first objective was to explore what to address in the 
institutional RI policies of RPOs and RFOs by seeking consensus from research policy 
experts and institutional leaders on which RI topics are important for RPOs and RFOs. 
After achieving this objective, we set an additional second objective: to, with the 
experts’ input, rank the RI topics in prior- ity to identify which topics should be included 
first in RI policies. Since RPOs and RFOs likely influence RI in different ways (Tereskerz 
& Mills, 2012; Titus & Bosch, 2010; VSNU, 2018), we divided the study into two parts, of 
which Part 1 focused on RPOs and Part 2 focused on RFOs. 

Methods 

The key characteristics of a Delphi study include: (1) recruiting an anonymous panel of 
experts (Diamond et al., 2014), (2) sending multiple rounds of surveys to the panel 
(Pare et al., 2013), (3) providing feedback to experts in between rounds, based on the 
results of the previous round (Pare et al., 2013), and (4) seeking out experts’ views on a 
specific topic (Keeney et al., 2006). As such, Delphi studies use a structured and 
anonymous data collection process on a purposive sample of experts’ views over 
several rounds of questionnaires with the purpose of informing decision making 
(Brady, 2015). Delphi studies do not aim at creating new knowledge, but rather on 
organizing and structuring existing knowledge based on experts’ views (Powell, 2003). 
While there are numerous forms of Delphi studies available (Keeney et al., 2001; Powell, 
2003), we used the ‘modified’ Delphi approach, starting with a document search before 
constructing and sending the first questionnaire round to make use of existing 
literature and minimize time demands on the recruited experts (Brinkman et al., 2018). 
We used both qualitative and quantitative measures in the Delphi study to ensure that 
experts had sufficient room to make suggestions and provide comments, and we 
strongly relied on the qualitative data to interpret the quantitative results. The study 
was conducted under the guidance of a Delphi expert (LM). The methods have also 
been described in the preregistered study proto- col (https://osf.io/ne85b/) and 
deviations from study protocol have been added later (https://osf.io/bcjyu/). 

Document search 

National and international European RI policy documents were identified to see which 
RI issues have already been addressed by RPOs’ and RFOs’ policies, using the following 
search terms on Google: ‘(research integrity OR research ethics) AND ([Country or 
‘Europe’]) AND (guidelines OR codes of conduct)’, followed by an exploration of links 
found on relevant pages. Additionally, using the search terms ‘(research institution OR 
university) AND [Country]’ (RPOs) and ‘research funding AND [country]’ (RFOs), 
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followed by an exploration of links found on relevant pages, institution-specific policy 
documents (e.g. standard operating procedures, guidelines, codes, policy statements) 
were searched from 1 RPO and 1 RFO in each country in the European Research Area 
(proceeding through countries in alphabetical order). RI issues (e.g. ‘RI education’ and 
‘data management facilities’) were extracted from the identified documents. The 
search for documents ended once saturation was reached for data extraction (i.e. 
when the same issues kept repeating in subsequent documents and no new issues 
arising) (Saunders et al., 2018). Based on the issues extracted, and considering overlap 
and the relationship between issues, two preliminary lists of topics and subtopics were 
created for 1) RPOs and 2) RFOs. KL was responsible for the document search, 
extraction of issues, and creation of the preliminary lists of topics. After discussion of 
the topic lists among all authors, the lists were refined further (e.g. altering phrasing, 
adding additional topics, etc.). 

Participant selection 

The inclusion criteria for study participants (i.e. the ‘experts’) was: people with (1) 
experience in research policy, and (2) working at RPOs or RFOs. A purposive sampling 
technique was used to identify experts and consisted of simultaneously approaching 
personal contacts followed by snowballing, and performing a web search of contacts at 
RPOs and RFOs across Europe. For the web search of RPO experts, we looked for RI or 
research policy contacts by browsing the website of three RPOs in each European 
country; we selected the three RPOs that appeared first in a Google search of 
‘(research institution OR university) AND [Country]’. For the RFO experts, we searched 
the website of at least one RFO in each European country by searching for ‘research 
funding AND [country]’ on Google. In many countries, only a single RFO could be 
found; in the case that we were able to identify multiple national RFOs using that 
search method, we included experts from additional RFOs from the country. We 
supplemented this search strategy by looking for the contact details of authors of 
documents we identified in our document search. All experts identified were invited to 
participate in the study. The experts’ identities remained anonymous to all until study 
completion, except KL and JT, who were responsible for selection and correspondence. 

Procedures 

Our study consisted of two parts, each with three online Qualtrics survey rounds, as 
depicted in Fig. 1. In each survey round, experts were provided with an updated 
description of each topic and subtopic presented, both in a separate PDF (available at 
https://osf.io/jc6u2/ for RPOs, and https://osf.io/82dwk/ for RFOs), as well as in popup 
text included in the survey when the topics or subtopics were mentioned. We refined 
descriptions each round by incorporating the input from the experts from the previous 
round. 
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Fig. 1 The Delphi procedure 

Pilot tests 

Before we sent the Round 1 surveys to all experts, we decided to first pilot them with 2 
experts from RPOs and 3 experts from RFOs to ensure the clarity of concepts and 
questions. The pilot experts were personal contacts who met the study inclusion 
criteria and showed enthusiasm in the study prior to being invited to participate. Based 
on the feedback of the pilot experts, we made some final adjustments in the survey 
(e.g. rephrasing some questions) and refined the lists of topics further (e.g. renaming 
topics). More information on this can be found in Online Resource 1. 

Round 1 

In Round 1, we asked experts to rate each topic in the preliminary list on a 1–5 Likert 
rating scale, ranging from the topic is ‘not important at all’, to it is ‘absolutely essential’ 
for institutional efforts in fostering RI. When experts rated a topic 3 or higher, they 
were also able to rate the subtopics we had identified under that topic, by selecting to 
‘Include’ or ‘Do not include’ the subtopic. We randomized the order of the topics, to 
control for any biases that could occur due to the order of the topic presentation. We 
used a forced response feature on the survey when asking the experts to rate the 
topics; we did not force the experts to rate the subtopics. Experts were encouraged to 
provide arguments for their ratings in open answer options, as well as to suggest new 
topics/subtopics. The questionnaires of Round 1 can be found on the Open Science 
Framework (OSF) (RPOs: https://osf.io/w78bj/ and RFOs: https://osf.io/gp5jt/). 
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Round 2 

Since consensus on the topics was already reached in Round 1, in Round 2, we asked 
experts to complete a prioritization and a ranking exercise in two steps. In Step 1, 
experts were asked to select half the topics that achieved consensus on importance in 
Round 1, to prioritize. In Step 2, they ranked the prioritized topics in order of priority. 
Additionally, experts were asked to rate the subtopics which had not achieved 
consensus in Round 1, as well as newly proposed subtopics. We encouraged the 
experts to provide comments on their ratings, and prioritization and ranking choices. 
The links to the RPO and RFO questionnaires of Round 2 are https://osf.io/wtu6r/ and 
https://osf.io/5j642/, respectively. 

Round 3 

After analyzing the results of Round 2, we were unsure about whether experts’ 
prioritization and ranking were motivated by considerations of (1) the feasibility of 
creating institutional policies on each topic; (2) the impact that topics could have on 
research practice; (3) the need for RPOs and RFOs to address certain topics; or some 
other rationale. Therefore, we used a feedback round, which can be used as a member 
check to increase rigor in Delphi studies (Brady, 2015), as a third exploratory round, in 
which we asked experts to share their thoughts on what considerations might underlie 
the ranking of each topic. The RPO questionnaire of Round 3 can be found here: 
https://osf.io/qmw94/, while the RFO questionnaire can be found here: 
https://osf.io/48n97/. 

Data Analysis 

Quantitative 

Rating of Topics  

To analyze the responses of the rating exercise in Round 1, we had originally defined 
consensus as agreement among 2/3 of the experts (67%) on ratings 3–5 (moderately 
important, very important, absolutely essential) per topic and ratings of ‘Include’ per 
subtopic. However, the threshold for the topics did not allow us to see differences 
since all topics were deemed at least moderately important by > 80% of the experts. 
Therefore, we retrospectively raised the threshold for consensus to 67% agreement on 
ratings 4–5 (very important—absolutely essential). To determine whether to include or 
exclude a topic or subtopic, we considered whether consensus had been achieved. We 
excluded responses from experts who completed less than 51% of the topic rating 
questions from the analysis, as they had not completed an assessment of all topics and 
subtopics, making it difficult to interpret their results. 

Prioritization and Ranking of Topics  

To create a ranked list of topics, we analyzed the prioritization and the ranking exercise 
results from Round 2 in three phases, A, B and C: 
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A. We looked at how often each topic was prioritized in Step 1 of the 

prioritization and ranking exercise. 
B. We calculated the total ranking score per topic. To do this, we had to: (1) 

assign a ranking number per topic per expert, and then (2) per topic, sum 
the multiple of each ranking number with the number of experts assigned 
to it. An example of how the ranking scores were calculated can be found 
in Online Resource 6 (p. 4). We used the following procedure to assign a 
ranking number per topic per expert. For the prioritized topics we 
assigned a number of 1 to the topic ranked lowest in Step 2 of the ranking 
and prioritization exercise by the expert, with each higher ranked topic 
receiving a number 1 point above that. We assigned a score of -2,5 for each 
topic not prioritized by the expert in Step 1 of the ranking and 
prioritization exercise. Since these non-prioritized topics were not ranked 
relative to each other, we had to use the same ranking score for all the 
non-prioritized topics per expect; the ranking score of -2,5 that we used 
was the mean between the values of 0 and -5 that they would have 
received had they been ranked relative to each other. 

C. We looked at the results of phase A to place the most frequently 
prioritized topics (i.e. those selected by 50% or more of the experts) higher 
in the final ranked list of topics than those prioritized less frequently. To 
see in which order to place the most frequently prioritized topics relative 
to each other, we used the results of phase B; topics with a higher total 
ranking score were placed higher in the ranked list. We also compared the 
ranking scores of the less frequently prioritized topics to order them 
relative to each other. 

Qualitative 

We looked at experts’ arguments for and against the importance of each topic/ 
subtopic. We used the arguments per topic/subtopic to refine the topic/subtopic 
descriptions and make them more adequate and specific, as well as to improve 
proposals in the second round (e.g. if after discussion among the authors, we agreed 
that an argument for excluding a topic was convincing, we proposed to exclude the 
topic regardless of the quantitative results). Additionally, when making final decisions 
about the inclusion and exclusion of the topics, we checked the qualitative data from 
Rounds 1–3 to see whether experts’ views aligned with the quantitative results. In 
addition to analyzing the qualitative data per topic/ subtopic, we noticed some general 
patterns regarding experts’ views on RI policy across topics. Thematic analysis was 
used to explore these general considerations (by KL) (Brady, 2015). To check the 
reliability of the codes, 25% of the data was also analyzed by an independent coder 
(RR). Discrepancies were discussed by the two coders (KL and RR) to come to 
agreement; in case of disagreements, a third coder was consulted to reach this 
agreement (JT). Based on the discussions of the discrepancies, the first coder (KL) 
rechecked and adjusted the codes of the 75% of the data that were not second coded. 
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Results 

Document Search 

After searching for national and international policy documents on RI in Europe, 10 
documents (i.e. codes of conduct and guidelines) were identified. Addition- ally, 18 RPO 
and 14 RFO institution-specific policy documents (e.g. policy statements, guidelines, 
etc.) were analyzed from which to extract issues. The decision that data saturation was 
reached was made while extracting issues from RPO and RFO documents from Poland; 
therefore no documents from subsequent countries (i.e. those following Poland in 
alphabetical order) were searched for. An overview of these documents can be found 
in Online Resource 2. In total, 164 issues for RPOs and 64 issues for RFOs were 
extracted from the documents (by KL). By removal of duplicates (126 RPO issues and 28 
RFO issues), combining content, assessing overlap and the relationship between topics, 
the extracted issues were captured in 13 topics and 34 subtopics for RPOs, and 11 topics 
and 18 subtopics for RFO (by KL). The topic lists were discussed among the authors to 
further refine them (e.g. rename topics, regroup topics, remove, and add topics), which 
resulted in 14 topics and 36 subtopics for RPOs, and 11 topics and 27 subtopics for RFOs 
(Online Resource 3). 

 Results From the Delphi Rounds 

The datasets generated from the Delphi rounds can be found on OSF 
(https://osf.io/3quj6/). 

Response Rate and Respondent Characteristics 

A total of 305 RPO experts and 215 RFO experts were invited to participate in Rounds 1 
and 2, while only responders of Round 1 or 2 or both could participate in Round 3. The 
response rate for the RPO study was 17% (51/305), 18% (53/305) and 52% (35/68) in 
Rounds 1, 2 and 3, respectively. For the RFO study, the response rate was 18% (39/215), 
12% (37/215) and 46% (24/52) in Rounds 1, 2 and 3, respectively. About half the 
respondents (47% for RPOs and 52% for RFOs) were personal contacts, or contacts 
found through snowballing. The demographic data showed diversity in the 
respondents in terms of gender, country, and the disciplinary background of their 
organization (Online Resource 4). About half of the participants identified themselves 
as female (44% RPO and 52% RFO experts) and were employed in Northwestern 
Europe/Scandinavia (46% RPO and 42% RFO experts). The mean number of years of 
experience in research policy was 14 for both the RPO and RFO experts. A large 
majority (> 96%) considered themselves at least moderately experienced in RI issues. 

Important Topics for RI Policy 

Of the included 14 topics for RPOs and 11 for RFOs, we achieved consensus on the 
importance of all but two RPO topics (Fig. 2). Due to a lack of consensus on its 
importance (59% agreement), and the argument that only RFOs have power to set 
requirements on RPOs, we excluded the RPO topic ‘Relationship between RPOs and 
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RFOs’. Additionally, we renamed the RFO topic ‘Relationship between RPOs and RFOs’ 
to ‘Funders’ expectations of RPOs’ to reflect experts’ views that the relationship 
between RPOs and RFOs is mostly unidirectional. Similarly, we excluded the RPO topic 
‘Societal involvement in research’ based on a lack of consensus on its importance (55% 
agreement) and concerns that the topic is discipline-specific and controversial with one 
participant stating “If you write a SOP [i.e. a policy document about this topic] you 
have to be compliant. Is that what you want?” (Round 1, RPO study) and another 
mentioning that the topic is “not a ‘must’ criteria since not all research might be 
relevant to this target group [i.e. research stakeholders and policy makers/public 
authorities]” (Round 1, RPO study). More information about the ratings of the topics 
and subtopics can be found in Online Resource 5. 

Fig. 2 Agreement on importance of RI topics. The x-axis represents the topics that were presented to the 
experts. The bars in blue indicate the RPO topics, whereas the bars in green indicate the RFO topics. The y-axis 
represents the percentage of experts who rated each topic 4–5 on importance on the 5 point Likert scale (i.e. 
very important-absolutely essential). The black dotted line shows the consensus cut-off value of 67% agreement 

Prioritization of RI Topics 

The final ranked lists of RPO and RFO topics, based on the results of Phase C of the 
analysis of the prioritization and the ranking exercise in Round 2, can be found in Table 
1. The topics’ frequency of prioritization (Phase A) and the ranking score per topic 
(Phase B) can be found in Online Resource 6. The complete ranked list, including the 
subtopics, can be found in Online Resource 7. 
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Table 1 Ranked list of RI topics 

Rank Topic Consensus on 
importance (% 

agreement) 
For inclusion in the RI policy of RPOs 
1 Education and training in RI Yes (88%) 
2 Responsible supervision and mentoring Yes (86%) 
3 Dealing with breaches of RI Yes (96%) 
4 Supporting a responsible research process Yes (84%) 
5 Research ethics issues Yes (80%) 
6 Data management Yes (94%) 
7 Conflicts of interest Yes (82%) 
8 Research culture Yes (82%) 
9 Publication and communication Yes (84%) 
10 Updating and implementing the RI policy Yes (73%) 
11 Intellectual property issues Yes (73%) 
12 Collaborative research among RPOs Yes (74%) 
– Relationship between RPOs and RFOs No (59%) 
– Societal involvement in research No (55%) 
For inclusion in the RI policy of RFOs 
1 Dealing with breaches of RI Yes (90%) 
2 Conflicts of interest Yes (90%) 
3 Funders’ expectations of RPOs Yes (82%) 
4 Selection & evaluation of proposals Yes (72%) 
5 Research ethics issues Yes (79%) 
6 Collaboration Yes (72%) 
7 Monitoring of funded applications Yes (69%) 
8 Updating and implementing the RI policy Yes (72%) 
9 Independence Yes (74%) 
10 Publication Yes (79%) 
11 Intellectual property issues Yes (67%) 

 

Qualitative Results 

Overall, the quantitative results (ratings and rankings) were reflected in experts’ 
qualitative responses. The qualitative responses from each Delphi round also helped to 
refine the descriptions of the topics and subtopics presented to the experts in the next 
round (please see Online Resource 8 to see the evolution of the topic descriptions). 
These changes were deliberated improvements or additions to the descriptions, rather 
than major deviations. An example of a definition that changed across rounds was the 
subtopic ‘Secure data collection, storage, retention, archiving and sharing 
infrastructure’ falling under the topic ‘Data management’ in the RPO part of the study. 
Initially we had named this subtopic ‘Secure data storage infrastructure’, but the 
experts recommended adjusting this name to clarify that the subtopic includes 
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additional stages of the data management process than just storage. There- fore, we 
adjusted the name and description of the subtopic. 

A summary of experts’ comments on the importance of each topic can be found 
in Online Resource 9, while a summary of the results of Round 3 can be found in Online 
Resource 10. Furthermore, we noticed that there were patterns in experts’ comments 
about RI policy that cut across topics and could be insightful for the interpretation of 
the study. We used thematic analysis to explore these patterns further. Seven 
overarching themes emerged from experts’ comments (Table 2). 

Table 2: Themes identified based on qualitative data from the Delphi study 
Theme Description Example quotes 
Views on RI 
policy 

Experts were ambiguous 
about the notion of RI 
policy. They identified risks 
and opportunities of 
developing RI policy, among 
which are: 
 
Risks 
- Difficult to capture topics 
in institutional policy 
documents (feasibility) 
- Institutional policies might 
not be effective 
 
Opportunities 
- Raising awareness about RI 
- Building a comprehensive 
RI system 

“One should avoid ’ethics of science in 
general’. This is a very wide and 
multifaceted world of issues. Cannot be 
covered satisfactorily [in research policy]” 
(Round 1, RPO survey) 
 
“[Including policies on] all of this is 
important, because many 
organisations…do not have a 
comprehensive approach, they only have 
bits and pieces…but it needs to be a 
system…” (Round 1, RPO survey) 

Broadness of 
definition of RI 

Some experts advocated for 
a broad definition of RI, 
whereas others encouraged 
keeping the definition 
narrow. For instance, there 
was uncertainty about 
whether research ethics, 
human resource 
management issues (e.g. 
appointment of researchers) 
and legal issues (e.g. 
intellectual property) fall 
within the scope of RI 

“This is important but also necessary not to 
make RI a container term overloading it 
with topics… these issues are HR based but 
have links to RI so in core they should be 
handled in HR dept. with the exception of a 
few clear issues” (Round 1, RPO survey) 
 
“The narrow definition of research integrity 
would create an artificially constructed 
concept which would ignore many of the 
aspects that constitute integrity (the 
wholeness of the person, alignment of 
values and actions etc.).” (Round 2, RPO 
survey) 

Approach to RI The experts advocated for 
certain approaches to RI: 

“I would like to see a preventive approach 
more than a punitive approach. I think 
education, information and communication, 
mentoring, could be an effective approach 
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Theme Description Example quotes 
- Emphasis should lie on 
prevention, rather than 
punishment of breaches of 
RI 
- Dealing with breaches is 
complementary to 
prevention 
- It is best to focus on the 
causes, rather than 
symptoms, of breaches of RI 

to create an institutional good RI 
environment” (Round 3, RFO survey) 
 
“It is entirely possible to deal with RI 
breaches in a way that supports a positive 
preventative approach. Indeed a calm and 
open approach to discussing breaches is a 
hall mark of a good RI culture. No to witch 
hunts, yes to open discussion.” (Round 3, 
RPO survey) 
 
“The two subjects are not mutual 
exclusive—prevention (by training, strong 
ethical research cultures, responsive 
supervision, etc.) is essential to fostering 
sound (and trustworthy) science. However, 
when detrimental practices are detected, 
institutional (and national) bodies need to 
be able to handle them in a clear and 
transparent manner”(Round 3, RPO survey) 
 
“Prevention is important, but ways of 
dealing with RM [i.e. research misconduct] 
create and maintain the culture of integrity 
of an institution.” (Round 3, RFO survey) 
 
“The main issues relating RI and publication 
to both authorship and open science relate 
to the reward structures around current 
publication practices. It is the reward 
structures that need to change.” (Round 3, 
RPO survey) 

Differences Experts identified that the 
development of RI policy 
will be influenced by 
differences in: 
- Institutions 
- Countries 
- Disciplines 
- Time (i.e. new 
developments) 

“The topic ‘Supporting a responsible 
research process’ would seem to apply more 
to research in the biomedical sciences—less 
so for qualitative research in the social 
sciences and humanities” (Round 1, RPO 
survey) 

Interrelatedness 
of topics 

Experts mentioned that 
many of the topics are 
interrelated, and 
that to develop a 
comprehensive RI policy, 
they should all be addressed 
 
Experts mentioned that 
some topics can be 

“Prioritizing does not mean neglecting 
other aspect of the "package". Properly 
functioning system should take care of all 
the aspects.” (Round 3, RFO survey) 
 
“This [i.e. research culture] is 
foundational—underpinning all else…” 
(Round 3, RPO survey) 
 
“Research culture is an overarching concept 
that is influenced by all other issues…” 
(Round 3, RPO survey) 

Table 2 continued 
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Theme Description Example quotes 
addressed indirectly through 
other topics 

Autonomy Experts highlighted that RI 
policy should not 
unnecessarily interfere with 
the autonomy of RFOs, 
RPOs and researchers 

“Many funding agencies [do] NOT check 
whether the research plan was followed in 
detail. Quite often unexpected 
developments force researchers to change 
their plan to achieve their goal. Funding 
agencies should not interfere in this process. 
On the other side: we notice that applicants 
submit the same proposal in various calls 
and when the proposal is funded twice, they 
change the topic of one 
of the proposals without notifying the 
funding agency. The latter action is 
questionable.” (Round 1, RFO survey) 

Responsibility Experts highlighted that 
research stakeholders have 
different 
responsibilities for RI 

“Perhaps [publication was ranked low] 
because publication is difficult to be dealt in 
the context of RPOs or RFOs but it needs the 
involvement of science editors and policy 
makers.” (Round 3, RFO survey) 

Table 2 continued 

Discussion 

To our knowledge, this is the first consensus study which has identified what topics are 
considered important for fostering RI at RPOs and RFOs according to research policy 
experts and institutional leaders. While some of these topics are already broadly 
addressed in European codes of conduct on RI (e.g. All European Academies, 2017; 
VSNU, 2018), many of them have not yet been adequately implemented in the RI 
policies of RPOs and RFOs (Bouter, 2020; Lerouge & Hol, 2020). The qualitative data 
shows that, although there is some variation in the broadness of the definition of RI 
that is accepted by experts in different institutions and countries, experts prefer 
focusing on a positive, preventative approach to RI as opposed to a punitive approach. 
This preference is in line with the literature, which indicates an increasing 
acknowledgement that a positive approach focused on helping researchers engage in 
responsible research practice is more desirable in fostering RI (Research integrity is 
much more than misconduct, 2019; Zwart & ter Meulen, 2019). This is not surprising, 
given that most of the recognized problems with RI qualify as QRPs—a gray zone of 
research behaviors that in most cases would not be considered as research misconduct 
(Bouter et al., 2016). An approach to RI solely focused on punishment might not be able 
to tackle QRPs in organizations successfully (Iorns & Chong, 2014), because it would 
place too much emphasis on the individual researcher, and not enough on the 
institutional and system-of-science factors that influence RI (Drenth, 2015; Kumar, 
2010). 

Despite the preference for a preventative approach, ‘Dealing with breaches of 
RI’ was prioritized highly for both RPOs and RFOs. The topic was seen as both feasible 
to address in institutional policies and urgent (i.e. cases of misconduct must be dealt 
with once they arise). The experts highlighted that prevention and tackling research 
misconduct can be complementary, since focusing on prevention does not exclude the 
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importance of handling misconduct cases appropriately. Prevention is arguably more 
likely to be effective when aimed at QRPs, than outright misconduct. Organizations 
need to foster an environment of openness and learning to tackle minor misbehaviors, 
while still holding individuals accountable for outright misconduct (Boysen, 2013). 
Furthermore, if a ‘systems’ approach to tackling misconduct is taken, where not only 
researchers, but also other stakeholders (including RPOs and RFOs) are held 
accountable for contributing towards research misconduct, institutional and system-of-
science factors can still be addressed (Kumar, 2010). Additionally, as the experts 
indicated, dealing with research misconduct is necessary to raise awareness about RI 
and develop a responsible research culture (Stemwedel, 2014). 

The experts in this study stressed that fostering a responsible research culture 
is key to fostering RI. Yet, the topic ‘Research culture’ was not among the highest 
ranked topics. However, experts mentioned that it overlapped substantially with other 
higher ranked topics. In fact, the most highly prioritized topics, ‘Education and training 
in RI’ and ‘Responsible supervision and mentoring’, are both thought to have a direct 
impact on research culture (e.g. Geller et al., 2010; Kalichman, 2014; Satalkar & Shaw, 
2019). It could be that education and supervision are considered concrete ways for 
affecting research culture, since learning from mistakes is necessary to create a 
responsible research culture (Boysen, 2013), leading experts to prioritize them instead 
of the seemingly vaguer topic ‘Research culture’. 

Furthermore, the fact that (1)‘Funders’ expectations of RPOs’ (i.e. funders’ 
requirements) was ranked highly in the RFO part of the study, and (2) the topic 
‘Relationship between RPOs and RFOs’ did not achieve consensus on importance in the 
RPO part of the study, shows that RPOs and RFOs have different roles and 
responsibilities regarding RI. Since researchers are dependent on the infrastructures 
and policies of RPOs, RPOs are directly responsible for supporting researchers in RI 
(Youngblut & Brooten, 2002). RFOs rely on RPOs for many aspects of RI promotion 
(e.g. the provision of appropriate data management infrastructure, training, etc.) 
(Tereskerz & Mills, 2012). Therefore, the relationship between RPOs and RFOs is mostly 
unidirectional, with RFOs imposing requirements and RPOs having to meet them. As 
such, while it may be of value for RPOs to have policies that address the relationship 
with RFOs, it might be that such policies would not be impactful enough—due to the 
unidirectional relationship between RPOs and RFOs—to be vital in the inclusion of their 
RI policy. 

The RPO topic ‘Societal involvement in research’ also did not achieve 
consensus to be included in RPOs’ RI policies. Experts argued that the topic is too 
discipline specific and controversial. This suggests that while the topic might be 
relevant for some types of research (e.g. fields in which public engagement and 
inclusion is relevant), it may not be broadly applicable to most research. As such, it may 
be that it is not an important enough topic to recommend to include in the RI policies 
of RPOs across Europe. 

Strengths and Limitations 

Since the study reached out to two heterogenous expert panels, each consisting of 
more than 50 participants representing different countries (more than 25 countries per 
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panel), genders, and disciplines, we were successful in reaching out to a diverse range 
of institutional research policy experts—at least from a geopolitical perspective. This 
helped to obtain consensus at the European level on a comprehensive set of important 
RI issues for RPOs and RFOs. Since we did not explore the racial and ethnic diversity of 
the experts, it could be that our findings are dominated by a white European 
perspective. 
While only two of the RPO topics and none of the RFO topics initially presented to the 
experts were excluded from the final list of topics, the Delphi rounds provided us with 
valuable inputs which helped us to remove, add, as well as refine topics and subtopics. 
Additionally, the study enabled us to rank the important RI issues in priority based on 
the needs and gaps seen by experts in various contexts, allowing for results which are 
relevant for RPOs and RFOs across disciplines and countries. Although, the ranking 
exercise was perceived as difficult, as many experts found all the topics to be 
important, it helped to provide general guidance to RPOs and RFOs on where to start 
when developing RI policy. Additionally, our findings help to shed light on which 
approaches to institutional policies on RI experts prefer. 

Through the Delphi method, we were able to systematically and democratically 
engage with the experts (Powell, 2003). This helped to obtain both quantitative and 
qualitative data from the respondents. Since the experts’ identities remained 
anonymous to the other experts and researchers (except for KL and JT), we reduced 
biases that would occur when participants are well acquainted (e.g. higher status 
stakeholders dominating the discussion) (Powell, 2003). Of course, by focusing on 
research policy experts and institutional leaders only, we cannot confirm whether the 
identified topics are also deemed as important by other research stakeholders. 
However, other studies we have conducted with various research stakeholders 
(including senior and junior researchers) validate the topics that emerge from this 
study (Ščepanović et al., 2019; Sørensen et al., 2020). 

Since Delphi studies help with structuring existing knowledge, rather than 
creating new knowledge, our list of topics likely present consensus about known 
approaches necessary for fostering RI, and might miss out on novel ways that RI can be 
addressed (e.g. potentially new approaches to reducing perverse incentives). 

However, given that many of the topics have not yet been implemented widely 
across institutions in Europe, these topics can still be considered novel and promising 
to address. For instance, if institutions have policies in place on the subtopic ‘reducing 
publication pressure and hyper-competition’ (e.g. by rewarding researchers not only on 
the number of publications but also other outputs and activities), this can help to 
create a more responsible research culture. 

We obtained a sufficient number of responses, but our response rate (12–18%) 
was lower than reported elsewhere (e.g. 70% in Brinkman et al., 2018; Terwee et al., 
2018). This could be because studies with higher response rates base their rates on the 
number of experts who declare willingness to participate before receiving the study 
invitation (Boulkedid et al., 2011; De Villiers et al., 2005; Hamilton & Bowers, 2006; Pare 
et al., 2013). We sent invites to most participants directly, rather than informing them 
about the study beforehand, which likely explains the lower response rates. This 
explanation is supported by the fact that two recent Delphi studies using the same 
means of reporting their response rates had similar figures to ours (Haven et al., 2020; 
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Mokkink et al., 2020). The possibility that the response rate introduces bias into the 
study is unlikely to be high, given the diversity in the study participants. Since we 
approached the Delphi study from a primarily qualitative research methodology where 
the aim was to explore experts’ perceptions and opinions rather than to obtain 
generalizable knowledge about the mean impression of certain topics, we do not 
expect the study validity to have been hampered by the response rate (Keeney et al., 
2001). 

Another methodological concern in this study was the consensus threshold 
value of 67%, which we set based on the idea that obtaining consensus by 2/3 of the 
experts would be sufficient to make a well-informed consensus assessment about a 
topic. However, there are no set standards about how to measure consensus, nor on 
what threshold value to choose in Delphi studies (von der Gracht, 2012). The threshold 
value is to some extent arbitrary and serves an instrumental role in helping to explore 
differences between the importance of items in the Delphi survey. This is why, 
although we had initially defined consensus as 67% agreement on ratings 3–5, when we 
saw (based on the results of Round 1) that this consensus definition did not allow us to 
differentiate between important versus moderately important topics, we modified the 
consensus definition to 67% agreement on ratings 4–5. Moreover, in addition to relying 
on the quantitative data, we also examined the qualitative arguments to see whether 
including or excluding a topic was in line with the experts’ views. If the qualitative data 
did not support the consensus reached, we brought up the topic/subtopic in the next 
Delphi round to ask experts to rate the topic/subtopic again. 

Next Steps 

While the ranking provides suggestions on which topics to tackle first, RPOs and RFOs 
will need to address most of the identified topics to build a comprehensive institutional 
RI policy. However, more empirical work is needed to guide RPOs and RFOs on how to 
build effective RI policy on the topics identified. Despite our efforts to differentiate 
between the topics and subtopics by providing experts with clear descriptions of each, 
some of the topics remain interrelated and connected to each other (e.g. research 
culture was thought to be both influenced by and underpinning other topics). This is 
not surprising considering that RI is a complex phenomenon, consisting of multiple 
stakeholders and factors, and interventions designed to sup- port it are often 
intertwined (All European Academies, 2017; Bouter, 2018; Joynson & Leyser, 2015; Rifai 
et al., 2019; Titus & Bosch, 2010). Therefore, it is necessary to explore the relationship 
and dependencies between the topics further in order to untangle them in future 
studies. To tackle RI effectively, it will be necessary to address the causes of breaches, 
rather than only the consequences (National Academies of Sciences Engineering & 
Medicine, 2017). Furthermore, future research is needed to explore how to prevent the 
risk that implementing RI policies will intro- duce unnecessary administrative burdens 
and a ‘check-box mentality’ towards RI, where RPO and RFO leaders merely address RI 
topics to show that they are following necessary RI developments. Such research is 
necessary to ensure that RI policies are instead sensitive to researchers’ needs, and 
focus on supporting researchers to engage in responsible research practices through a 
positive and constructive manner. More insight is needed on how country, discipline 
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and institution-specific differences influence topic-specific institutional policies, 
especially considering that different experts across Europe view RI in narrower or 
broader terms. For instance, it might be that different types of institutional policies are 
needed for different disciplines. This will likely also influence the broadness of the 
definition of RI that should be applied for developing RI policy in a specific 
organization. Similarly, differences between countries in the availability of and 
approach to national RI structures and policies (Godecharle et al., 2013; Hermeren et al., 
2019) might influence the way that RPOs and RFOs should address each of the topics 
identified in this study. For example, RPOs and RFOs in countries with no national RI 
guidelines or structures might have a greater role to play in building RI policies than 
those in countries with more established structures, as the latter can partially rely on 
national structures (Godecharle et al., 2013; Hermeren et al., 2019). Additionally, it is 
important that RPOs’ and RFOs’ RI policies are sensitive to the social, cultural, and 
historical factors present in the local context (e.g. communication styles) to internalize 
RI successfully in the institutional culture (Hermeren et al., 2019). Moreover, RPOs and 
RFOs should work together with the other important stakeholders, including 
researchers and journals, to jointly produce RI policies that (1) accurately reflect 
different stakeholders’ responsibilities and needs, (2) sufficiently take into account 
country, discipline and institution-specific differences, (3) do not unnecessarily 
interfere with the autonomy of stakeholders, and 4) adequately promote responsible 
research practices rather than QRPs or misconduct. 

Conclusions 

Despite the growing awareness of the importance of RI, there is still little progress on 
improving the institutional and systemic factors that influence RI. Since RPOs and RFOs 
have an important role to play here, they should develop, implement and optimize 
institutional RI policies. This study has made a first step towards changing the 
landscape by, together with institutional policy experts, exploring which RI topics 
should be addressed in the RI policies of RPOs and RFOs. Tackling each topic is 
necessary to effectively support researchers in con- ducting responsible research. 
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4. Education and training policies for research 
integrity – Insights from a focus group study 

Abstract 

Education is important for fostering research integrity (RI). Although RI training is 
increasingly provided, there is little knowledge on how research stakeholders view 
institutional RI education and training policies. Following a constructivist approach, we 
present insights about research stake- holders’ views and experiences regarding how 
research institutions can develop and implement RI education and training policies. We 
conducted thirty focus groups, engaging 147 participants in eight European countries. 
Using a mixed deductive-inductive thematic analysis, we identified five themes: (1) RI 
education should be available to all; (2) education and training approaches and goals 
should be tailored; (3) motivating trainees is essential; (4) both formal and informal 
educational formats are necessary; and (5) institutions should take into account various 
individual, institutional, and system-of-science factors when implementing RI 
education. Our findings suggest that institutions should make RI education attractive 
for all and tailor training to disciplinary-specific contexts. 
 
Key words: research integrity; responsible conduct of research; education; training; 
research institutions; institutional policies; research stakeholders 

1. Introduction 

There is a growing awareness of the importance of research integrity (RI) for producing 
high-quality and relevant research (Nature, 2019). RI can be defined as doing research 
according to high ethical, professional, and methodological standards (Boehme et al. 
2016). RI education is considered to be crucial in fostering RI and in reducing 
misbehaviors—both serious (e.g. fabrication, falsification, and plagiarism) and minor 
(e.g. questionable research practices such as hypothesizing after the results are known; 
Hermeren et al. 2019). It is widely acknowledged that research institutions are 
responsible for providing good-quality RI education and training (Resnik and Shamoo 
2011; Forsberg et al. 2018; Fanelli 2019). Although there are various ways to differentiate 
between ‘education’ and ‘training’ (Masadeh 2012), in this paper, we use the term ‘RI 
education’ to refer broadly to all approaches — both formal and informal — used to 
develop knowledge, skills, moral values, and understanding of RI, whereas we refer to 
‘RI training’ when discussing formal instructional events or programs used for RI 
education (e.g. courses and workshops). RI training is, thus, a crucial part of RI 
education. 

In the past decades, many stand-alone RI courses have been developed 
globally, mostly aimed at PhD students, using a diversity of training designs, 
approaches, and organization methods (Kalichman 2013; Boehme et al. 2016; Fanelli 
2019; Abdi et al. 2021). However, it is increasingly recognized that RI education entails 
more than isolated training events. It requires addressing various target groups—
rather than merely focusing on junior researchers—as well as a continuous effort by 
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both institutions and individual researchers (Kalichman 2007; Evans et al. 2018; Fanelli 
2019). Therefore, a more systematic institutional approach to RI education is needed to 
ensure the relevance for stakeholders and to develop the evidence base related to 
different approaches and their effectiveness. In particular, it would be helpful for 
institutions to develop a comprehensive RI education and training policy outlining the 
overarching institutional RI education strategy, as well as the concrete plans and 
procedures needed to implement it. Indeed, RI education has been recently highlighted 
as one of nine important topics to address in institutional RI policies and—in Europe—
is now actively promoted by the European Commission (Mejlgaard et al. 2020; SOPs4RI 
2020). 

While there are a variety of RI educational tools currently available (Pizzolato 
et al. 2020), much of the existing literature on RI education is quantitative and focuses 
on studying the evaluation of single trainings (Anderson et al. 2007; Powell et al. 2007; 
Godecharle et al. 2014; Marusic et al. 2016; Watts et al. 2017; Antes et al. 2018, 2009; 
Fanelli 2019; Mejlgaard et al. 2020). Based on the little evidence available, much of 
which is considered to be of poor quality (Marusic et al. 2016), it is not clear whether, 
and if so which, RI training approaches are valuable in changing stakeholders’ 
behaviors related to RI (Powell et al. 2007; Antes et al. 2009; Marusic et al. 2016; 
Science Europe 2017; Fanelli 2019). A possible explanation for the lack of good-quality 
available evidence is that there is no consensus about which learning aims RI education 
should approach, and hence, which outcomes evaluations should measure (Fanelli 
2019). Several educational approaches have been discussed and problematized as 
potentially suitable such as reducing misconduct, improving RI knowledge and skills, 
internalizing RI values, and navigating the gray areas of research (DuBois 2004; Powell 
et al. 2007; Geller et al. 2010; Kalichman 2014; Fanelli 2019). It is thought that RI 
education likely needs to incorporate both formal training and informal educational 
approaches (e.g. through responsible mentorship; Kalichman 2007; OECD Global 
Science Forum 2007; Alfredo and Hart 2011; Satalkar and Shaw 2018), although there is 
little insight available about how education should be organized to optimize the 
benefits of different educational approaches. For instance, it remains unclear whether 
mandatory RI educational events are desirable in ensuring participation in RI education 
for various target groups or whether other—and if so, which—incentives are needed 
(Fanelli 2019). 

Although education is seen as crucial in fostering RI, the literature suggests 
that training by itself will likely be insufficient in influencing researchers’ behaviors 
(Aubert Bonn and Pinxten 2021). This is because researchers’ behaviors are not only 
influenced by their awareness and attitudes regarding RI, but also the research system 
in which they operate, as well as their local research culture (Titus and Bosch 2010; 
Joynson and Leyser 2015; Forsberg et al. 2018; Rifai et al. 2019). In fact, some have even 
criticized the emphasis on education and training in the field of RI, arguing that a 
stronger emphasis is needed on the underlying factors and different stakeholders that 
influence researchers’ behaviors rather than focusing on individual researchers (e.g. 
Aubert Bonn and Pinxten 2021). There is little discussion about how institutions can 
successfully develop and implement institutional policies on RI education, which 
adequately take into account these considerations. Furthermore, there are few 
qualitative studies on how researchers and other stakeholders perceive and engage 
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with RI education, even though such insights could provide needed guidance for 
institutions on how to develop engaging RI education and training, and incentivize 
participation— particularly considering the weak evidence base related to RI 
education. Such a constructivist approach is important for generating relevant insights 
with stakeholders for developing and implementing meaningful institutional policies on 
RI. 

A set of American focus groups with medical postdoctoral researchers from 
2008 suggests that researchers prefer the use of case study discussions in training to 
address their day-to-day RI dilemmas (Alexander and Williams 2008). Two recent 
European focus group projects showed support among diverse research stakeholders 
for continuous RI education across academic ranks and for everyone involved in the 
research process (Evans et al. 2018; Pizzolato and Dierickx 2021). Another European 
stakeholder consultation with RI experts resulted in the recommendation that RI 
education should consist of a core curriculum on RI basics (e.g. on what are 
questionable research practices) and a follow-up advanced curriculum to further 
deepen RI insights (e.g. how to prevent questionable research practices in their daily 
research; ENERI 2017). 
While these reports provide important insights about various research stakeholders’ 
perceptions of RI education and training, it is not clear to what extent the findings 
apply across different countries and disciplinary fields. Further- more, the perspective 
of researchers from fields other than RI is particularly unexplored. Yet, following a 
constructivist approach, understanding stakeholders’ diverse research perspectives, 
views, needs, and preferences about realities on the ground is crucial for developing 
and implementing meaningful institutional policies on RI. Therefore, in this article, we 
report on the results of a European focus group study with research stakeholders from 
various disciplines, to delve deeper into the research question: What are researchers’ 
and other stakeholders’ views and preferences regarding how research institutions can 
develop and implement better education and training policies? 

2. Methods 

This article is based on data from a focus group study that has been preregistered on 
the Open Science Framework (OSF): https://osf.io/kdtnx/ (Sørensen et al. 2021). The full 
data analysis protocol can be found here: https://osf.io/jntck/. The focus group study is 
part of the Standard Operating Procedures for Research Integrity (SOPs4RI) project 
(www.sops4ri.eu), which aims to develop guidance for research institutions and 
funders on how to foster RI. Since the insights from the focus groups were intended to 
inform the guidance being produced in the SOPs4RI project, we intended to obtain 
practical information, based on stakeholders’ views and experiences, that would be 
valuable for institutions in developing policies on RI education. The research was 
approved by the Research Ethics Committee of Aarhus University 
(https://osf.io/kdtnx/). Information about the goals and procedure of the study were 
sent to participants at least a week before the focus groups took place, and informed 
consent was obtained before or at the start of each focus group. 
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2.1 Study design 

We conducted thirty focus groups in various parts of Europe with research 
stakeholders from the medical, natural, and social sciences, and the humanities (Table 
1). The focus groups aimed to provide interpretations and viewpoints of stake- holders, 
including perceived effects of training, based on experience, as input for guidance on 
RI education and training for research institutions. Each focus group started with an 
open discussion about RI policies, followed by a more in- depth discussion of two or 
three RI topics, and ended with a sorting exercise. The interviews lasted 1.5–2 hours. 
The topic RI education and training was addressed in depth in eight focus groups, in 
which we asked participants to share their views on what measures institutions can 
take to develop RI education and training policies. For a full list of topics dis- cussed in 
all the focus groups, as well as the topic guide, please see https://osf.io/kdtnx/. All focus 
groups were con- ducted in English by one, two, or three facilitators (please see Table 
A.1 for more details) and were audio-recorded and transcribed. Participants received a 
comprehensive report of the focus group results (Sørensen et al. 2020). 

2.2 Participant selection and recruitment 

We used a purposive sampling strategy to identify and recruit participants from all main 
research areas to take part in the focus groups. We included researchers from specific 
disciplines and of various ranks (i.e. PhD students, post-doctorate researchers, and 
assistant, associate, and full professors). This was to allow for comparisons of views 
across disciplines and academic ranks, as well as to ensure that the view of 
stakeholders from various groups across Europe would be represented in the guidance 
developed by the SOPs4RI consortium. When recruiting junior researchers (e.g. PhD 
students), we only recruited those who had at least a few years of experience with 
research to ensure familiarity with the focus group topic and to minimize potential 
power dynamics. For half the focus groups, we also attempted to include at least two 
other research stakeholders with disciplinary- specific knowledge (e.g. confidential RI 
counselors, funders, editors, research ethics (RE) committee members, and RI 
trainers). We used two strategies simultaneously to identify and recruit participants: (1) 
we approached contacts from our networks via email, followed by snowballing, and we 
(2) looked on research institutions’ websites to identify and invite suitable candidates 
(i.e. researchers of various ranks or other stakeholders with disciplinary-specific 
knowledge). The composition of the focus groups can be found in Table 1. Information 
on dropouts from the focus groups can be found in Table A.2. 
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Table 1. Composition of focus groups. 
Participants →  Total 

number of 
participants  
(% female) 

Researchers included Other stakeholders included b 

Focus groups↓ 
 

 # 
Junior 

# 
Seniora 

# 
Included 

Type of stakeholder 

Discipline 
Type of focus group 

 
Country 

     

Humanities Total 34 (53%) 8 23 8  
Researchers only Netherlandsc 7 (57%) 3 4 – – 

Denmark 3 (33%) 1 2 – – 
Croatia 6 (33%) 2 4 – – 

Mixed stakeholders Netherlandsc 
 
 

5 (60%) 
 

 

1 
 

 

4 
 

 

2 
 

 

Confidential 
counselor; RI 
committee 
member  

Spain 4 (75%) 0 3 2 RI & RE committee 
member 

Germany 5 (80%) 1 3 2    Funder; 
Editorial director;  

Greece 4 (25%) 0 3 2    Diversity expert; 
Funder; RI committee 
member 

Social sciences Total 32 (63%) 9 20 8  
Researchers only Germanyc 5 (60%) 4 1 1 PhD association 

board member 

Spain 4 (75%) 2 2 – – 

Netherlands 6 (33%) 2 4 – – 
Mixed stakeholders Netherlandsc 

 
 

6 (67%) 
 
 

 

1 
 
 

 

5 
 
 

 

3 
 
 

 

RI teacher; 
Research 
director; RE 
committee 
member;  

Denmark 4 (50%) 0 2 2 Journal editor 
RI officer; RE 
coordinator 

Croatia 
 
 
 

5 (80%) 
 
 

 

0 
 
 

 

4 
 
 

 

2 
 
 

 

Officer for science; 
Vice-Dean; Former 
journal editor 
 

Greece 2 (100%) 0 2 0 – 
Natural sciences Total 42 (40%) 4 28 13  
Researchers only Croatiac 6 (83%) 2 4 – – 
 Spain 2 (50%) 0 2 – – 
 Denmark 6 (33%) 2 4 – – 
 Belgium 3 (0%) 0 3 – – 
Mixed stakeholders 

Den
mar
k 
Cro
atia 

Netherlandsc 8 (50%) 0 2 6 Medical research 
coordinator 

 Denmark 5 (20%) 0 3 2 RI officer; Researcher 
union 

 Croatia 6 (50%) 0 5 3 R&D employee; 
Policy maker; 
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Participants →  Total 
number of 

participants  
(% female) 

Researchers included Other stakeholders included b 

Focus groups↓ 
 

 # 
Junior 

# 
Seniora 

# 
Included 

Type of stakeholder 

Discipline 
Type of focus group 

 
Country 

     

Greece 6 (17%) 0 5 2  ..Vice-dean; Funders 

Medical sciences Total 39 (59%) 4 39 12  
Researchers only Croatiac 7 (57%) 1 6 – – 
 Denmark 3 (100%) 0 3 – – 
 Greece 3 (33%) 0 3 – – 
 Netherlands 6 (67%) 1 5 1 Department chair 
Mixed stakeholders Belgiumc 5 (40%) 0 3 3 Funder; Valorization 

officer; Research 
director 

Den
mar
k 

Denmark 4 (75%) 0 2 2 Funder; Research 
support officer 

Spa
in 

Spain 4 (50%) 1 1 2     RI officer; 
     Scientific  
    coordinator 

 Italy 7 (57%) 1 6 4 RE & RI review 
board members 

Total  147 (53%) 25 110 41  
 

Table 1 continued 
a. We considered a researcher as being ‘senior’ if they held a tenure position (which we assumed when 
participants had a position as an ‘assistant, associate or full professor’), or—in case we did not have this 
information—if participants had 5 or more years of research experience post obtaining a doctorate. We 
considered a researcher as being ‘junior’ if they did not yet hold a tenure position (which we assumed when they 
had a position as a ‘PhD student’, ‘junior researcher’, or ‘postdoctoral researcher’), or—in case we did not have 
this information, if they had less than 5 years of research experience post obtaining a doctorate. 
b. Please note that some participants represented more than one role (i.e. represented both a researcher and 
other type of stakeholder, and/or represented multiple other types of stakeholders). These participants are only 
counted once under each of the columns ‘Total # of participants’, ‘Researchers included’ (if the stakeholder is a 
researcher), and ‘Other stakeholders included’. 
c. Indicates focus groups in which the topic of RI education and training was explicitly discussed in depth. 

 

2.3 Data analysis 

We used a hybrid deductive–inductive thematic analysis approach to analyze the data 
as in Fereday and Muir-Cochrane (2006) and Swain (2018), in an iterative manner. Data 
analysis was conducted using the program MAXQDA 2018. In consultation with N.E. and 
J.T., K.L. developed a preliminary deductive code book based on a categorization of 
concepts related to RI or RE education contained in two scoping reviews about RI 
policies (Gaskell et al. 2019; Šcepanovic et al. 2021). With this step, we intended to find 
views that can serve as a basis for guidance on RI education. The code book was 
subsequently added to and adjusted over five iterations collaboratively by K.L., N.E., 
R.R., P.K., and J.T. The development of the code book can be found here: 
https://osf.io/dyta8/. 
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The full transcripts of the eight focus groups with in-depth discussions on RI education 
and training were analyzed; these were supplemented by an analysis of parts of the 
remaining twenty-two focus group transcripts that contained data relevant for RI 
education and training (consisting of forty-nine pages of transcripts in total). A first 
round of coding was done per unit of meaning (i.e. sentence, phrase, or paragraph that 
refers to one code) by labeling text representing the codes from the preliminary code 
book. Emerging inductive codes were added to the code book and used for analysis, 
either as separate from the deductive codes or expanding on the deductive codes. To 
increase reliability, all the data were also analyzed by an independent coder in a second 
round of coding using the updated code book. Any discrepancies between the first 
coder (K.L.) and second coder (N.E., P.K., and R.R.) were discussed, in order to make a 
final decision and make any necessary alterations to the code book. A third coder (J.T.) 
was consulted in case of disagreements. No new codes emerged when coding the last 
focus group transcripts, indicating that data saturation was reached. 

After coding was complete, we clustered  the  codes into overarching themes 
and subthemes (Fereday and Muir-Cochrane 2006). The data were initially analyzed 
using an across-case analysis strategy, where we looked at commonalities in the data 
across cases (i.e. disciplines, stakeholder types, and ranks; Ayres et al. 2003). Next, 
using a within- case analysis strategy, we re-examined the earlier stages of the data 
analysis and scrutinized the alignment between the overarching themes/subthemes 
with quotes within disciplines, stakeholder types (i.e. researchers versus other 
stakeholders), and academic ranks (i.e. junior versus senior researchers), to ensure that 
the interpretation of the data applies well across all cases (Ayres et al. 2003; Fereday 
and Muir-Cochrane 2006). 

3. Results 

Based on our analysis, we identified five overarching themes arising from the data: (1) 
education should be available to all involved in research; (2) the education and training 
approach, goals, and content should be tailored; (3) institutions should actively 
motivate trainees to engage in RI education and training; (4) both formal and informal 
educational formats should be included in the RI education and training policy; and (5) 
institutions should take into account various individual, institutional, and system-of-
science factors when implementing RI education. Figure 1 provides a summary of the 
themes and subthemes. We elaborate further on each theme in the sections below. 
Our analysis showed few differences in perspectives among participants from different 
disciplines and ranks in the study; any differences are highlighted in the explanation of 
results for each theme. More information on the quotes found in the text, as well as 
additional illustrative quotes per theme, are presented in Tables A.3–A.7. 

3.1 Training availability 

Participants across disciplines stressed that RI education should be available for all 
researchers (Table A.3). Many mentioned that their institutions have RI training 
available at least for PhD students. However, some of these trainings seemed to be 
recently established, with multiple junior researchers remarking that they had never 
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received RI training. This might especially be relevant for junior postdoctoral 
researchers, as highlighted by one postdoc’s concern that ‘there are so many gaps, 
relating specifically to the post- doc experience’ (junior researcher, humanities, 
Netherlands). Some participants remarked that starting RI education at the PhD level is 
too late and that bachelor and master students also need to be targeted. 

Many participants across disciplines emphasized that in order to ensure 
adequate support and supervision to junior researchers, senior researchers should also 
be trained. Additionally, they highlighted that senior researchers also need to be 
trained for their own learning process, i.e. not only for the sake of supporting others. 
Only in one humanities focus group did participants mention that professors in their 
institution receive RI training. Additionally, a few researchers argued that RI training 
should also target other research stakeholders in the institution, including staff, 
managers, rectors, and deans, since they have an important responsibility regarding RI, 
with one participant even exclaiming that ‘they are ruling’ research (senior researcher, 
natural sciences, Croatia). 

3.2 Education and training approaches, goals, and content 

While one researcher wished that RI trainings would cover all aspects of RI, others 
argued that it is not feasible to teach everything and stressed that training needs to be 
tailored to the disciplinary field and target group. A range of—sometimes conflicting—
goals, approaches, and content were described as appropriate for RI education and 
training (Table A.4). First, there was at least some mention of addressing research 
misbehaviors (such as plagiarism, fraud, and data manipulation) and even sexual 
misconduct during RI training in most focus groups. One researcher explained that 
research misbehaviors are often unintentional and ‘many students commit plagiarism 
without realizing it’ (senior researcher, medical sciences, Greece), so it is important to 
raise awareness about them by showing trainees the harmful consequences of serious 
and minor research misbehaviors. However, a few participants were concerned that 
merely telling trainees what not to do may not have sufficient impact, with one 
participant stating that telling researchers ‘Okay, this is bad okay’ will not change 
‘anything that drives people towards that behavior’ (senior researcher, social sciences, 
Netherlands). 
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Figure 1. Main findings on participants’ perceptions of RI education and training policies. 

Secondly, across disciplines, there was much discussion about making participants 
aware of best practices, rules, and regulations relating to RI, since it is important to 
place—in the words of one participant—‘the full responsibility […] on the institution 
[…] to make sure that all its research performing employees are actually aware of 
current rules or changes in rules’ (funder, medical sciences, Denmark). Topics that fell 
under these discussions varied between disciplines and included ‘ethics’ (humanities); 
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open science (humanities and social sciences); conflicts of interest (humanities and 
medical sciences); authorship, data management, and analysis (social, medical, and 
natural sciences); peer review (social and medical sciences); citations (social sciences); 
good clinical practice, research with animals, and confidentiality, (medical sciences); 
and lab work (natural sciences). 

The third approach to RI education discussed across disciplines was about 
inspiring trainees and helping them to internalize RI by engaging them in reflections on 
why they should engage in good research practices, as stipulated in RI guidelines. One 
participant was concerned that discussions about RI came about because researchers’ 
‘professional[ism] is under threat and the public imagery is turning on its head’ rather 
than because ‘from the inside [researchers] believe in these things’ (senior 
researcher/RI committee member, humanities, Netherlands). Many acknowledged that 
trainings should help trainees to reflect on their intrinsic motivations for RI. Ideas on 
how to do this included discussing virtues, testimonials, experiences, and quotes from 
inspirational figures and examples. 

Fourthly, there was widespread agreement that practical considerations in 
research can sometimes contradict ethical and legal ones, leading to the presence of 
so-called ‘gray areas’ where the right course of action is not crystal clear. For instance, 
participants in several focus groups mentioned that it can be challenging to abide by 
best practices regarding safe and secure data management in cases where avail- able 
secure data management infrastructure is not of high quality or convenient to use. It 
was stressed that RI education should address the real daily struggles and gray areas 
that researchers encounter, rather than only—as one participant remarked—‘having 
courses that are idealizing the situation’ (senior researcher, social sciences, 
Netherlands). Many also advocated for training that aims to empower and support 
researchers to deal with power dynamics, as an additional approach to RI education. 
One participant explained that PhD students are left with doing many tasks ‘on their 
own time, really,[…] become tennis balls’ (senior researcher, humanities, Netherlands) 
and need support to speak up in research, while another mentioned that ‘just knowing 
what rights you could have if it was an ideal world’ would be helpful (junior researcher, 
social sciences, Germany). Another participant even remarked that ‘we can also train 
our students [… to] stand up for their thing’, since ‘without that you cannot become a 
good researcher’ (senior researcher, social sciences, Netherlands). 

Building an RI culture was considered the ultimate, overarching goal of RI 
education according to multiple participants from various disciplines. For instance, one 
participant mentioned that RI education is ‘helpful […to] change the culture, the 
mentality’ (senior researcher, natural sciences, Croatia), while another explained that 
the ultimate goal of not only RI education but institutional RI policies in general is ‘that 
there’s a culture of research integrity and there are all kinds of instruments that you 
can think about to promote this culture’, including education (senior researcher/RI 
committee member, humanities, Netherlands). Participants advocated for creating a 
research culture consisting of various features such as the presence of common 
standards and expectations; an error- accepting culture that makes it possible for 
researchers to be open about mistakes and doubt; a culture of collaboration and data 
sharing; and a space for open, joint reflections. A few participants were hesitant about 
the feasibility of building an RI culture through training, with one remarking somewhat 
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cynically ‘I am super curious how you are going to change an existing culture with a 
training session’ (senior researcher, natural sciences, Netherlands). 

3.3 Motivations and incentives to participate in RI training 

Resistance to RI education was one of the main challenges identified by most study 
participants, particularly when it comes to senior researchers (Table A.5). For instance, 
one participant was concerned that ‘the thing with [RI] courses is that the people who 
need it won’t do it’ (senior researcher, humanities, Netherlands). Another mentioned 
that ‘research integrity is not a favorite’ even among PhD students (senior 
researcher/research director, medical sciences, Belgium). The main reasons discussed 
for why researchers might not be motivated to participate in RI training were the 
presence of competing priorities and trainings; the fact that many researchers believe 
that RI education is not helpful for them since they are already well-intentioned; and 
the perception that trainings are often not tailored enough to the specific disciplinary 
needs of trainees. Solutions on how to address resistance revolved around making 
trainings more attractive using various strategies such as ‘dropping the [absolute] 
term’ RI as it is ‘religious’ (senior researcher, social sciences, Netherlands) and 
replacing it with a more neutral one such as ‘scientific conduct’ (senior researcher/RI 
teacher, social sciences, Netherlands); tailoring training programs to the needs of the 
trainees; updating train- ing to address new issues in research; focusing on specific RI 
topics such as data management, rather than general RI consideration; showing that 
trainings are effective; and making trainees curious by discussing case studies ‘maybe a 
little bit like gossip’ (privacy officer, natural sciences, Netherlands). 

Participants across disciplines also advocated for integrating RI education into 
bachelor and master courses related to research, and courses targeted at researchers 
on other topics, such as academic writing, methodology, and personal development 
and leadership. Furthermore, there were discussions on tying RI education and training 
to funding and assessments in order to—as put by one participant—‘use that 
competitiveness’ of research to push for RI education (RE committee secretary, natural 
sciences, Netherlands). In general, there was agreement among the medical and 
natural science participants that making RI training mandatory could be beneficial, with 
some recommending it not only for PhD students but also for senior researchers and 
policymakers. However, a few participants raised concerns that mandating RI training 
‘will surely create a lot of resistance’ (RI officer, natural sciences, Denmark) and could 
even become an ‘obstacle’ to training (senior researcher, social sciences, Denmark). 
Within the humanities and social sciences, it was suggested that the decision on 
whether to make training mandatory depends on the type of training provided, with 
one participant proposing that mandatory courses are suitable when addressing ‘a 
certain code of conduct’, but courses on issues such as referencing do not ‘necessarily’ 
have ‘to be mandatory’ (senior researcher, humanities, Netherlands). 

3.4 Organization of RI education and design of trainings 

Participants discussed a range of issues concerning the organization of RI education 
and design of trainings (Table A.6). First, there was agreement across disciplines that RI 
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education should be a continuous, even ‘lifelong’ (senior researcher, medical sciences, 
Denmark), learning process. Therefore, it was recommended to repeat training for all 
academic ranks every few years as illustrated by the following remark from a 
participant: ‘[Continuous training is] important to make sure that you calibrate your 
compass each time to make sure you can make decisions [about RI]’ (senior 
researcher/RI teacher, social sciences, Netherlands). Secondly, there were various ideas 
about the format of RI education with references being made to both explicit training 
(i.e. ‘formal’ courses) and making use of implicit opportunities to educate about RI (i.e. 
via ‘informal’ educational approaches). While there was consensus among participants 
in the medical and natural sciences about the usefulness of formal RI courses, there 
was dis- agreement about this in the humanities and social sciences. For instance, one 
humanities researcher explained that for- mal ‘training doesn’t make sense’ unless 
there is a need to address a ‘legalistic framework’ (senior researcher, humanities, 
Netherlands), while a social scientist remarked that ‘not every aspect of research 
integrity can be trained explicitly’ in a course (senior researcher, social sciences, 
Germany). Different types of methods were suggested as appropriate for formal 
courses, including interactive workshops, games, small tutorials, online training, case 
study discussions, peer interviews about the research process, and open discussions. 

Participants in the social and natural sciences, and the humanities, also 
advocated for using informal discussions outside of formal courses to educate about 
RI, with one explaining that much can be learned about RI during conversations ‘over 
coffee time’ (senior researcher, RI committee member, humanities, Netherlands). 
There were also ideas about specific situations that can facilitate such informal 
discussion opportunities, including institute and team meetings, hackathons, mistake 
cakes (i.e. events where researchers openly discuss mistakes they have done in 
research over cake), and journal clubs. Similarly, it was highlighted that much of RI 
education happens implicitly while doing research, applying for ethics review, receiving 
supervision, and being socialized in a particular research environment; one participant 
referred to this as ‘learning by doing’ (senior researcher, social sciences, Germany). It 
was thought that RI education policies should exploit this implicit type of informal 
learning. Participants mentioned that as particular questions about RI come up in 
practice, researchers need access and referral to resources and guidance documents 
on good research practice to consult in order to address their questions and further 
their RI education. Besides this, the need for researchers to have access to people that 
can provide face-to-face advice on doubts that come up in research was also discussed. 
Both specialized advisors such as librarians, privacy officers, and ethics committee 
members, and general RI advisors were referred to. However, there was some concern 
raised that RI advisors are often perceived as too formal and related to procedures of 
reporting misconduct to be deemed approach- able by researchers for day-to-day 
questions on RI, with one participant asking ‘So why would you take that step [of 
approaching one]?’ (senior researcher/RI teacher, social sciences, Netherlands). 

There was a diversity of opinions offered on the issue of who is suitable to 
provide RI trainings. One humanities participant suggested asking existing experts to 
allocate time for providing RI training rather than hiring new people, while another 
mentioned that teachers should have been themselves taught by ‘some sort of 
authority’ on how to teach RI (junior researcher, humanities, Croatia). Others 
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emphasized the need to hire RI trainers with discipline-specific knowledge, with one 
participant mentioning that that is necessary to ensure that the trainer ‘really is aware 
of what they’re talking about’ (senior researcher, humanities, Netherlands). While it 
was thought that trainers should have experience with research, there was 
disagreement among participants about whether researchers would be motivated to 
provide RI trainings. How- ever, most agreed that trainings should be provided in a 
discipline-specific context (e.g. by doctoral schools or faculties). It was mentioned that 
informal educational events (e.g. RI discussions during journal clubs) could address 
com- mon RI issues faced by multiple disciplines. Furthermore, there were different 
ideas on whether trainings should be provided in full courses of smaller workshops or 
integrated in other courses, with a few suggestions across disciplines that decisions on 
this should be based on the target group of the training, and the institutional resources 
and capacities available. 

3.5 Factors influencing the implementation of RI education and 
training policies 

The focus group participants identified five factors that might influence the 
implementation of institutional RI education and training policies: (1) individual factors 
of trainees, (2) super- vision, (3) institutional research environment, (4) trust versus 
oversight, and (5) reward and incentive structures (Table A.7). Various facilitators and 
barriers were mentioned for each factor, and these are further elaborated on in this 
section. Please also take into consideration that these factors are interrelated and likely 
influence one another. To begin with, one participant expressed that ‘the individual is 
also important and that’s sometimes very difficult to change’ via training (senior 
researcher/research director, medical sciences, Belgium). This view was mirrored by 
others who warned about a small minority of researchers who are ill-intentioned and 
will engage in misconduct to cut corners; trainings will likely not be able to change 
these attitudes. Others highlighted that cultural differences among individual 
researchers can lead to a difference in understanding of research norms and values. 

Regarding mentorship, participants across disciplines high- lighted that unless 
trainees’ supervisors support them in engaging in responsible research practice, RI 
training might be futile. For instance, one remarked that ‘we train the PhD students in 
these courses for half a day or one day during four years, when they get trained by that 
professor […] for four years’ (senior researcher, natural sciences, Netherlands), while 
another explained that ‘If you’re supervised in a correct and responsible way you will 
behave automatically as you should’ (junior researcher, social sciences, Germany). How- 
ever, it was acknowledged that the relation between RI training and supervision is 
mutual, and training targeted at supervisors could improve supervision. 

Similarly, across disciplines, it was mentioned that the institutional research 
environment and RI education have a mutual influence on each other. On the one hand, 
when aimed at creating a responsible research culture, RI education can support the 
institutional research environment. On the other hand, the research environment 
influences whether values and practices addressed in RI education and training are 
actually internalized by trainees. For instance, one participant explained that 
researchers are mainly taught by being socialized in their research environment since 
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‘it’s labs that train the students’ (senior researcher, natural sciences, Spain). 
Characteristics of the research environment that could negatively influence RI 
education mentioned included the ‘vanity’ of the ‘discourse of excellence’ present in 
academia, i.e. the urge to present oneself as ‘excellent’ (senior researcher, humanities, 
Netherlands); too much competition; a rigid hierarchy; a culture of blaming; and a lack 
of institutional commitment to RI, e.g. in terms of data management support and 
bylaws. 

Maintaining a balance between trust in researchers and oversight of RI in the 
institution was another factor that was emphasized as important across focus groups. 
A few preferred to have some oversight on RI in the form of rules and documents, with 
one researcher remarking that ‘although it looks like a bureaucracy, the key is in the 
documents. If you don’t have documents you have nothing’ (senior researcher, medical 
sciences, Croatia). Alternatively, many others explained that there is currently too 
much emphasis on oversight and bureaucracy in research, which can be 
counterproductive. For instance, one participant mentioned that‘[increased over- 
sight] creates more distrust towards[…]researchers instead of the thing you want to 
achieve[which] is to have responsible researchers’ (privacy officer, natural sciences, 
Netherlands). Participants thought that RI education can be a means to reduce 
oversight; as institutions train researchers to be responsible, trust in researchers can 
increase, leading to reduced monitoring and oversight. However, a few humanities and 
social science researchers were concerned that—as put by one participant—‘requiring 
courses is part of a general suspicion against people working here’ (senior researcher, 
humanities, Spain), and also constitutes oversight and added bureaucracy. Finally, 
there was agreement across disciplines that a major hurdle, which institutions face 
when providing RI education and training, is the current structure of rewards and 
incentives in science. One participant argued that ‘[if] the structures are not good then 
you can train as long as you like, but you’re never going to change what is going to 
happen really, in the grassroots’ (senior researcher/confidential counselor, humanities, 
Netherlands). Another participant explained that providing RI education and training 
does not address the root cause of RI problems by saying that ‘it’s not a lack [of 
awareness] of guidelines, but the way[…]that researchers are rewarded or not 
rewarded by funding[…]that causes most of the problems’ (senior researcher, medical 
sciences, Belgium). Particular elements of the current reward and incentive structures 
that were identified as a barrier for RI included the culture of deliverables, publication 
pressure, precarious working conditions, and project-based funding.  Interestingly,  two  
participants (a senior researcher and funder) remarked that the competitive nature of 
existing reward and incentive structures ‘is not a barrier’ for RI training (natural 
sciences, Netherlands), since training can be embedded into these structures (e.g. if 
seen as a competitive advantage in grant applications). Furthermore, there was 
agreement that junior researchers are particularly vulnerable to these structures due to 
their dependence on seniors for funding. 

4. Discussion 

In this study, we assume that in order to foster RI through education, institutions need 
to develop and implement an overarching strategy for RI education and training, which 
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takes into account research stakeholders’ preferences and perspectives. Our results 
highlight that RI education is unlikely to be successful if implemented without sufficient 
attention to other institutional RI responsibilities (e.g. ensuring responsible supervision 
and a culture conducive to RI). Furthermore, our results show wide stakeholder 
support for RI education targeting all research stakeholders (e.g. researchers and 
deans; Evans et al. 2018; Fanelli 2019). The RI education and training goals, approaches, 
and content discussed by the participants in our study reflect the multitude of existing 
approaches used in training programs (Fanelli 2019; Abdi et al. 2021), suggesting that it 
might not be necessary or desirable to agree on the same learning goal for all 
educational programs. Instead, a tailored approach to RI education might be needed to 
sufficiently take into account disciplinary and country differences. Additionally, our 
results emphasize the importance of institutional efforts in motivating participants to 
actively take part in RI education. This is particularly important, considering the results 
indicating that RI education requires a continuous learning process consisting of formal 
and informal formats (e.g. both formal RI courses and informal discussions about RI). 

A critical finding of our study is that the implementation of successful RI 
education is highly dependent on various individual, institutional, and system-of-science 
factors. These results confirm previous studies that suggest that cultural differences 
among individuals (Antes et al. 2018), supervision (Alfredo and Hart 2011; McGee et al. 
2014), the institutional research environment (Kalichman 2007; Alfredo and Hart 2011; 
National Academies of Sciences, Engineering, and Medicine 2017; Satalkar and Shaw 
2018), and reward and incentive structures in the system-of-science (Marie-Claude 
2007; Asai et al. 2016) play a crucial role in the uptake and delivery of RI education. This 
highlights that addressing RI education policies in a vacuum—i.e. solely implementing 
RI education without addressing other institutional responsibilities for RI—will not be a 
sufficient strategy for institutions to foster RI, as they will need to develop a 
comprehensive institutional RI plan including policies on multiple RI topics, including 
supervision and the research environment, simultaneously (Mejlgaard et al. 2020). This 
recommendation is in line with literature suggesting that RI education should not be 
the mere means of fostering RI, as researchers’ behavior is highly dependent on other 
RI factors such as promotions and evaluations (Aubert Bonn and Bouter 2021; Aubert 
Bonn and Pinxten 2021). Instead, institutions should create policies focusing on creating 
a collaborative, error-accepting, and open research  environment,  as  well as on 
reducing unnecessary bureaucracies and potentially corrupting influences of hyper-
competition in research. When integrated into the research endeavor—including the 
socialization into the research process—sufficiently, RI education could also be used as 
a tool to improving the research environment, e.g. by increasing awareness and 
reflection on RI in a research group (National Academies of Sciences, Engineering, and 
Medicine 2017; Labib et al. 2021). 

As the results show, a variety of goals can be used for RI education and 
training; this highlights the difficulty of standardizing RI education and training 
approaches across institutions and disciplines. The majority of the goals and 
approaches discussed in our focus groups, including focusing on misconduct, 
improving knowledge of RI, internalizing RI values, addressing gray areas of research, 
and culture building, have also been mentioned in previous literature (DuBois 2004; 
Powell et al. 2007; Geller et al. 2010; Zeng and Resnik 2010; Kalichman  2014;  Fanelli  
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2019;  Valkenburg et al. 2021). An additional goal that our participants high- lighted is 
empowering researchers, i.e. equipping researchers to deal with power dynamics and 
the rigid hierarchies present in academia (e.g. by giving them relevant tools and 
knowledge necessary to speak up about RI to their supervisors). Although the 
literature suggests moving away from educational approaches that solely focus on 
cases of research misconduct and knowledge of RI concepts toward more aspirational 
and cultural approaches (DuBois 2004; Kalichman 2014), there was no clear preference 
for a specific approach across our focus groups. It was suggested that different 
approaches are suitable depending on the context and tar- get group of the training 
provided. For instance,  the goal of empowering trainees could be considered more 
suitable for training targeted at junior, rather than senior researchers. Consequently, it 
might be most appropriate to tailor RI education and training approaches, goals, and 
content to the specific context and target group at hand (Watts et al. 2017). This view 
contrasts with pleas to agree on a fixed set of RI educational goals in order to allow for 
evaluations of training effectiveness (Kalichman 2007) and might explain why such 
agreement has not already been achieved (Fanelli 2019). 

Our finding that RI training appears to be unappealing to researchers stresses 
the need for RI education and training policies to address training attractiveness and 
incentives. While multiple ways to incentivize the participation of junior researchers 
have previously been identified (e.g. digital badges and free meals; Fanelli 2019), our 
results show that it is senior researchers that need strong incentives to participate. 
Although it has been recognized that incentivizing senior researchers remains a 
challenge (Fanelli 2019), the participants in our study provided some concrete 
suggestions on how to address this, including ensuring that the training itself appears 
attractive (e.g. by addressing the real needs of the trainees), as well as integrating RI 
education in existing events, funding schemes, and assessments. Importantly, our 
results suggest that efforts to make RI education more appealing to researchers will 
also need to address researchers’ resistance to the potential increased oversight that 
RI policies might introduce (Sørensen et al. 2020). What could help to pre- vent 
researchers from perceiving RI education as an additional bureaucratic hurdle is to 
regularly use implicit educational formats (e.g. open discussions at department 
meetings) to help researchers reflect on RI informally, rather than always relying on 
formal courses (Kalichman 2007; OECD Global Science Forum 2007; Alfredo and Hart 
2011; Satalkar and Shaw 2018). 

In line with existing recommendations (Forsberg et al. 2018; Ravn and 
Sørensen 2021), our results show that RI trainings should be provided in a disciplinary-
specific context to ensure sensitivity to the real needs of trainees. Beyond this, we did 
not find many disciplinary differences in participants’ views on important 
considerations for RI education and training policies. One potentially notable difference 
observed was that unlike participants in the medical and natural science focus groups, 
some humanities and social science researchers were skeptical about making RI 
training events compulsory. Furthermore, there was more hesitation among 
humanities and social science researchers than those in the medical and natural 
sciences, about the need for explicit and formal RI training events. These differences 
might be explained by the lower level of existing research regulation in the humanities 
and some social science fields, compared to research performed in the medical and 
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natural sciences (Wells et al. 2014; Haven et al. 2019). The extent to which researchers 
are already accustomed to having their research regulated could potentially influence 
their acceptance of new mandatory formal courses. 
 

4.1 Strengths and limitations of the study 

Although there are some existing insights about research stakeholders’ perceptions of 
RI education (ENERI 2017; Evans et al. 2018), to our knowledge, this is the largest study 
providing an in-depth and explicit analysis of researchers’ and other relevant 
stakeholders’ preferences regarding the development and implementation of RI 
education in research institutions across Europe. The results of the eight focus groups 
explicitly addressing the topic of RI education and training in depth were further 
validated based on the data from the remaining twenty-two focus groups. The large 
amount of data collected allowed us to make comparisons across disciplines and ranks. 
The data also made it clear that there are few differences across disciplines and ranks. 
Since not all the focus groups explicitly addressed the topic RI education and training, 
we did not have sufficient data to be able to make cross-country comparisons, 
however. 
Our analysis method allowed us to link insights gained in this study to existing 
knowledge about RI education. Since multiple topics, including RI education, were 
discussed throughout the thirty focus groups, we obtained a wide breadth of data on 
RI during the study, but that required some sacrifices regarding depth and richness of 
data on specific issues. Our qualitative approach enabled us to provide an additional 
angle to discussions about RI education, which are currently dominated by 
considerations of training effectiveness (Fanelli 2019). Our choice to only include junior 
researchers with a number of years of research experience led to the inclusion of a 
much smaller number of junior researchers as compared to senior researchers. This 
means that the perspective of junior researchers, who represent a significant 
proportion of the research workforce, might not be sufficiently explored. Considering 
that previous studies have shown differences in junior and senior perceptions of RI 
(e.g. juniors perceive their existing research climate more negatively; Haven et al. 2019, 
2020), it would be valuable to validate our findings with other junior researchers. 

5. Conclusions 

In this study, we present insights about research stakeholders’ views and experiences 
regarding RI education, which are relevant for developing and implementing RI 
education and training policies. We show that researchers and other research 
stakeholders across disciplines in Europe recommend RI education and training policies 
that (1) provide RI education to all involved in research; (2) use training approaches, 
goals, and content tailored to the target group; (3) focus on motivating trainees; (4) 
include formal and informal training formats; and (5) take into account various 
individual, institutional, and system-of-science factors when implementing RI 
education. These results confirm the need for research institutions to develop a 
comprehensive RI plan that integrates RI education into the research endeavor 
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(National Academies of Sciences, Engineering, and Medicine 2017; Mejlgaard et al. 
2020), includes an overarching strategy on how to develop and implement RI education 
that is engaging for all involved in research, and tailors training to disciplinary-specific 
contexts. 
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Supplementary materials 

Table A.1: Characteristics of focus group facilitators and observers 
Researchers →  Facilitators 
Focus groups↓  Initials, Credentials 

(Gender) 
 Occupation; experience and training 

Discipline, 
Type of focus 
group 

 

    
Humanities    
Researchers only  
 

Netherlands* WK, PhD (M) 
 
 
ARE, MA (F) 
 
KL, MA/MSc (F) 

Postdoctoral researcher, trained in 
qualitative research methods & focus 
groups 
PhD student; trained in qualitative 
research methods & focus groups 
PhD student; trained in qualitative 
research methods & focus groups 

Denmark TR, PhD (F) 
 
 
MPS, PhD (M) 

Assistant professor; extensive 
experience in qualitative research 
Senior researcher; extensive 
experience in qualitative research 

Croatia RR, Mag. iur./ML(F) 
 
IB, PhD (M) 

PhD student; experience in conducting 
focus groups and interviews 
Post-doctoral researcher, trained in 
qualitative research methods; 
experience in conducting interviews 
and focus groups 

Mixed  
 

Netherlands* KL, MA/MSc (F) 
 

PhD student; trained in qualitative 
research methods & focus groups 
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Researchers →  Facilitators 
Focus groups↓  Initials, Credentials 

(Gender) 
 Occupation; experience and training 

Discipline, 
Type of focus 
group 

 

    
GW, PhD (M) Professor; experienced facilitator 

Spain TR, PhD (F) 
 
MPS, PhD (M) 

Assistant professor; extensive 
experience in qualitative research 
Senior researcher; extensive 
experience in qualitative research 

Germany ARE, MA (F) 
 
JB, MSc (F) 

PhD student; trained in qualitative 
research methods & focus groups 
Project coordinator; experience in 
qualitative research and trained in 
focus groups 

Greece ES, PhD (F) 
 
VM, MSc, (M) 

Postdoctoral researcher; Philosopher 
with knowledge in qualitative methods 
Junior researcher with experience in 
participating in workshops 

Social sciences    
Researchers only  
 

Germany* ARE, MA (F) 
 
JB, MSc (F) 

PhD student; trained in qualitative 
research methods & focus groups 
Project coordinator; experience in 
qualitative research and trained in 
focus groups 

Spain TR, PhD (F) 
 
MPS, PhD (M) 

Assistant professor; extensive 
experience in qualitative research 
Senior researcher; extensive 
experience in qualitative research 

Netherlands WK, PhD (M) 
 
 
ARE, MA (F) 

Postdoctoral researcher, trained in 
qualitative research methods & focus 
groups 
PhD student; trained in qualitative 
research methods & focus groups 

Mixed 
 

Netherlands* KL, MA/MSc (F) 
 
JT, PhD (M) 

PhD student; trained in qualitative 
research methods & focus groups 
Assistant professor, experienced 
facilitator 

Denmark TR, PhD (F) 
 
MPS, PhD (M) 

Assistant professor; extensive 
experience in qualitative research 
Senior researcher; extensive 
experience in qualitative research 

Croatia RR, Mag. iur./ML 
(F) 
 
IB, PhD (M) 

PhD student; experience in conducting 
focus groups and interviews 
Post-doctoral researcher, trained in 
qualitative research methods; 
experience in conducting interviews 
and focus groups 

Greece ES, PhD, (F) 
 
VM, MSc, (M) 

Researcher; Philosopher with 
knowledge in qualitative methods 
Junior researcher with experience in 
participating in workshops 
 
 
 
Table A1 continued 
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Researchers →  Facilitators 
Focus groups↓  Initials, Credentials 

(Gender) 
 Occupation; experience and training 

Discipline, 
Type of focus 
group 

 

    
Natural sciences    
Researchers only 
 

Croatia* RR, Mag. iur./ML 
(F) 
 
IB, PhD (M) 

PhD student; experience in conducting 
focus groups and interviews 
Post-doctoral researcher, trained in 
qualitative research methods; 
experience in conducting interviews 
and focus groups 

Spain TR, PhD (F) 
 
MPS, PhD (M) 

Assistant professor; extensive 
experience in qualitative research 
Senior researcher; extensive 
experience in qualitative research 

Denmark TR, PhD (F) 
 
MPS, PhD (M) 

Assistant professor; extensive 
experience in qualitative research 
Senior researcher; extensive 
experience in qualitative research 

Belgium WK, PhD (M) 
 
 
ARE, MA (F) 

Postdoctoral researcher, trained in 
qualitative research methods & focus 
groups 
PhD student; trained in qualitative 
research methods & focus groups 

Mixed Netherlands* KL, MA/MSc (F) 
 
JT, PhD (M) 

PhD student; trained in qualitative 
research methods & focus groups 
Assistant professor; experienced 
facilitator 

Denmark TR, PhD (F) 
 
MPS, PhD (M) 

Assistant professor; extensive 
experience in qualitative research 
Senior researcher; extensive 
experience in qualitative research 

Croatia RR, Mag. iur./ML 
(F) 
 
IB, PhD (M) 

PhD student; experience in conducting 
focus groups and interviews 
Post-doctoral researcher, trained in 
qualitative research methods; 
experience in conducting interviews 
and focus groups 

Greece PK, MSc, PhD 
(M) 
 
VM, MSc (M) 

Senior researcher, experience in 
facilitating focus groups 
 
Junior researcher with experience in 
participating in workshops 
 
 
 
 
 
 
 
 
 
 
Table A1 continued 
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Researchers →  Facilitators 
Focus groups↓  Initials, Credentials 

(Gender) 
 Occupation; experience and training 

Discipline, 
Type of focus 
group 

 

    
Medical sciences    
Researchers only Croatia* RR, Mag. iur./ML 

(F) 
VT, MSc (M) 

PhD student; experience in conducting 
focus groups and interviews 
PhD student; trained in qualitative 
research methods; experience in 
conducting interviews and focus 
groups 

Denmark TR, PhD (F) 
 
MPS, PhD (M) 

Assistant professor; extensive 
experience in qualitative research 
Senior researcher; extensive 
experience in qualitative research 

Greece ES, PhD, (F) 
 
VM, MSc, (M) 

Researcher; Philosopher with 
knowledge in qualitative methods 
Junior researcher with experience in 
participating in workshops 

Netherlands KL, MA/MSc (F) 
 
JT, PhD (M) 

PhD student; trained in qualitative 
research methods & focus groups 
Assistant professor; experienced 
facilitator 

Mixed Belgium* WK, PhD (M) 
 
 
ARE, MA (F) 

Postdoctoral researcher, trained in 
qualitative research methods & focus 
groups 
PhD student; trained in qualitative 
research methods & focus groups 

Denmark TR, PhD (F) 
 
MPS, PhD (M) 

Assistant professor; extensive 
experience in qualitative research 
Senior researcher; extensive 
experience in qualitative research 

Spain TR, PhD (F) 
 
MPS, PhD (M) 

Assistant professor; extensive 
experience in qualitative research 
Senior researcher; extensive 
experience in qualitative research 

Italy GV, PhD (M) Professor; experienced facilitator 
   Table A1 continued 

*Indicates focus groups in which the topic of RI education and training was explicitly discussed in depth. 

Table A.2: Information on dropouts from focus groups 
Focus 
groups↓ 

 Number of 
dropouts 

Junior/senior 
researcher or other 
stakeholder? 

Reasons for 
dropout 

Discipline, 
Type of 
focus group 

 

Humanities     
Researchers 
only  
 

Netherlands* 0 - - 
Denmark 2 Senior researcher 

Senior researcher 
Personal 
circumstances 

Croatia 0   
Mixed  
 

Netherlands* 1 Senior researcher Personal 
circumstances 
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Focus 
groups↓ 

 Number of 
dropouts 

Junior/senior 
researcher or other 
stakeholder? 

Reasons for 
dropout 

Discipline, 
Type of 
focus group 

 

Spain 1 Senior researcher  Personal 
circumstances 

Germany 1 Other stakeholder Personal 
circumstances 

Greece 1 Senior researcher Competing 
obligation 

Social 
sciences 

    

Researchers 
only  
 

Germany* 0 - - 
Spain 2 Senior researchers Urgent 

competing 
obligations 
Change of mind 

Netherlands 0 - - 
Mixed 
 

Netherlands* 2** Other stakeholder 
Senior researcher 

Competing 
obligation; 
Unknown (no 
show) 

Denmark 2 Senior researcher 
Other stakeholder 

Change of mind  
Competing 
obligations 

Croatia 2 Junior researcher 
Other stakeholder 

Other obligations 

Greece (conducted online) 3*** Senior researcher Competing 
obligation; 
Competing 
obligation; 
Competing 
obligation; 

Natural 
sciences 

    

Researchers 
only 
 

Croatia*  0   
Spain (conducted online) 4 Senior researcher 

Junior researchers 
Junior researchers 
Junior researchers 
  

Covid-19 
lockdown caused 
inability to 
participate for 
the four drop-
outs  

Denmark 0 - - 
Belgium (conducted online) 0 - - 

Mixed Netherlands* 0 - - 
Denmark 1 Other stakeholder Personal 

circumstances 
Croatia (conducted online) 0   
Greece 0 - - 

 
 
 
 
Table A.2 
continued 
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Focus 
groups↓ 

 Number of 
dropouts 

Junior/senior 
researcher or other 
stakeholder? 

Reasons for 
dropout 

Discipline, 
Type of 
focus group 

 

Medical 
sciences 

    

Researchers 
only 

Croatia*  2 Senior researcher 
Senior researcher 

Date of the focus 
group not 
suitable 
Other obligations 

Denmark (conducted online) 3 Other stakeholder 
Senior researcher 
Senior researcher 

Covid-19 
lockdown caused 
inability to 
participate for 
the three drop-
outs 

Greece 2 Senior researcher  
Senior researcher 

Unknown; 
Competing 
obligation 

Netherlands 0 - - 
Mixed Belgium* (conducted online) 1 Senior researcher Competing 

obligations 
Denmark (conducted online) 2 Senior researcher 

Other stakeholder 
Unknown (no 
show) 
Personal 
circumstances 

Spain (conducted online) 2 Junior researcher 
Other stakeholder  

Covid-19 
lockdown  

Italy (conducted online) 0 - - 
    Table A.2 

continued 
 *Indicates focus groups in which the topic of RI education and training was explicitly discussed in depth. 
**We had originally invited 4 additional people to this focus group (3 senior researchers, 2 junior researchers), 
but due to the high number of participants, we had to cancel their participation.  
*** The original focus group took place with physical presence with 5 interviewees. However the recording was 
stolen, together with the hard disk of the secure server of the laboratory, where the files were kept. NTUA 
notified the WP5 leaders, according to the privacy policy of the focus group study. The focus group was repeated 
via online means, but only 2 out of the original 5 interviewees participated. 

Table A.3: Example quotes about the theme ‘Training availability’ 
Theme/subtheme Quotes 
Training 
availability 

“And what’s important is that absolutely everyone is to take that training, it’s not 
just the junior.” – Senior researcher, humanities, Netherlands  
 
“But if I teach PhD students and I tell them this is how to do things right, this is how 
to do things in [a responsible] way, then they go back to the labs where the  norms 
are different and where they have to sort of fight against supervisors who are doing 
things the way they've always done them, which is fine because they just learnt it 
that way. But now there are new insights, new cultures to create. But then the PhD 
students have to do all the work. So I think it's very important when you think about 
education to make sure you include all levels.” – Senior researcher/RI teacher, social 
sciences, Netherlands 

At the pre-
doctorate level 

“I think it's important that mainly at the start of that career as a scientist, it's 
important to have such a training. Of course also later on it's important, but I think 
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Theme/subtheme Quotes 
doctoral school is a good place to do that.” – Senior researcher/Research director, 
medical sciences, Belgium 
 
“And I think it’s, it would be good and helpful to start with that even on graduate or 
undergraduate level. Maybe not just like full course, but maybe part of some 
lectures. And then on the PhD level and, it would be definitely, it should be whole 
course, yeah.” – Junior researcher, natural sciences, Croatia 
 
“There were no systematic trainings on good, scientific practices when I started. Up 
to now, there was no training in our research institute, also the university I studied 
my PhD.” – Junior researcher, social sciences, Croatia 
 
“So I did [an RI] course last year. It’s actually made, for I think first year PhD 
students but it wasn't designed when I was a first year PhD student.” – Junior 
researcher, social sciences, Netherlands 

At the post-
doctorate level 

“There are so many gaps, relating specifically to the postdoc experience 
because...that I go to staff meetings but 85% of what is said, is not something I can 
do anything about or with… I don't go to the PhD meetings because there all about 
the PhD experience, which I've already gone through...If anybody is coming to do 
research in any capacity they should be folded into this training perspective.” - 
Junior researcher, humanities, Netherlands 
 
“Senior researcher 1: I think earlier studies indicated that the most difficult part, or 
where do things go most easily wrong have to do with PhD supervisee relationship, 
so some sort of training on the part of the university to train university professors 
on PhD supervision. 
Senior researcher 2: With this, I have that actually, once a year I think, or twice a 
year they have that now.” – Humanities, Netherlands 
 
“But it’s [i.e. RI education is] also something that even senior people should 
occasionally have. Have a chance to go and listen to some type of education. 
Because these things change and the requirements that you are facing are 
changing, and fields are changing. So maybe, for example, later when we come to 
this open science and things, maybe, senior people may not know this and it can 
also be a problem for them so I think they should get the opportunity to get 
educated.” - Senior researcher, natural sciences, Croatia 
 
“Even though you're a researcher and you have a PhD degree, you follow the, the 
steps of advancement, it's lifelong learning. And you get PhD students who are 
experts in their little field and you're a supervisor, but you may not know all about 
what they're doing. So, I think it's a matter of acknowledging that we also 
have[…]competence [to] develop, just as everyone else.” – Senior researcher, 
medical sciences, Denmark 
 
“it's really, really hard to train the PIs and that is what we are facing now at the 
ethical review board that a lot of the resistance to these new kinds of procedures is 
with the more experienced researchers, but, it is really hard  to get them trained.” – 
Secretary of RE committee, natural sciences, Netherlands 

For other 
stakeholders 

“And also for the, for this decision makers or the deans, for the rectors, there 
should be also written something because they are ruling the, they have a large 
responsibility. If they fail then they can create larger problem.” – Senior researcher, 
natural sciences, Croatia 

 Table A.3 continued 
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Table A.4: Example quotes about the theme ‘Education and training approaches, goals and content’ 
Theme/subtheme Quotes 
Training goals 
approach and 
content 

“I think it’s important to cover every aspect of research integrity. At least just to 
mention it so the, the students, or the, the senior professor know what research 
integrity is and to bear in their minds what, what all the topics of, of interest there 
are.” – Junior researcher, natural sciences, Croatia 
 
“And when we start with students, we must start on basic things. And we think it is 
not enough. Because they don’t have enough time and place for everything.” – 
Senior researcher, medical sciences, Croatia 
 
“And of course the content of such course depends on the field of research.” -  
Funder, medical sciences, Belgium  
 
“Then align this line [i.e. RI education goals and approach] so at different stages of 
career and different subjects.” -  Junior researcher, social sciences, Germany 

Addressing 
research 
misbehaviors 

“And I am not sure if when we talk about fraud being committed is fraud being 
committed on purpose, which is a criminal issue, or whether it has to do with 
ignorance. For example, many students commit plagiarism without realizing 
it[…]For me what we need is education” – Senior researcher, medical science, 
Greece 
 
“We have these workshops on scientific integrity and it's about fraud cases and 
everyone, at least young PhD students, and they get scared and they think ‘That's 
really bad, I would never do anything like that’”. –  RE committee secretary, natural 
sciences, Netherlands 
 
“The other side of the coin, it's exactly the same talking about misconduct or bad 
practices because when I plan for what is good practice it means whatever isn’t 
bad.” – Junior researcher, social sciences, Germany  
 
“This is to me saying like: ‘Okay, this is bad okay’. But not really providing the 
opportunities or not changing anything that drives people towards that behavior”. 
– Senior researcher, social sciences, Netherlands 

Focusing on 
knowledge of best 
practices, rules and 
regulations 

“I think that's very important[…]and expecting these things to be run by host 
institutions[…]so not putting the full responsibility for this on individual 
researchers but on the institution, and having the institution run different 
procedures…training, audits or whatever, to make sure that all its research 
performing employees are actually aware of current rules or changes in rules.” – 
Funder, medical sciences, Denmark 
 
“make sure that everyone is aware of what the rules about authorships are.” – 
Senior researcher, medical sciences, Croatia 
 
“We are higher education researchers and from my everyday research practices 
there’s always the question of citation practices: How to do citations correctly?  A 
very big issue is when you publish a paper and working with quantitative data,  
quantitative analyses. There are probably guidelines regarding transparency and 
data, depending on the journal, but they are very different.” – Junior researcher, 
social sciences, Germany 
 
“often the rules are conducted or taught to students in a such way that they are  
ambiguous and not detailed enough. So when you actually try to apply them or go 
deeper and study them, then you, at least in my experience, what you see in 
studying them is that they were presented to you in mostly the wrong and 
oversimplistic way.” – Junior researcher, medical sciences, Croatia 
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Theme/subtheme Quotes 
“I think it's true that now it's flipped over too much on the forms and bureaucracy 
and rules. But I think there's also been decades where there was too little emphasis 
on the ruler.” – Junior researcher, social sciences, Netherlands 
 
“and also it doesn’t help to be too prescriptive because I have little bit of fear of 
the situation that is present at some foreign universities and maybe especially in 
USA or in some, let’s say countries in which law is very strict and in details[…]I 
think it is not good situation that you have to go to committees before you are 
allowed to do your research. It would be too stifling for creativity; very, very bad. 
And our present situation, in my opinion, is not very bad regarding this framework 
because we have some ethical guidelines and other literature and maybe this kind 
of education, discussion is something that could be, that could advice more inform 
people about that topics.” – Senior researcher, humanities, Croatia 

Inspiring and 
internalizing RI 

“now through research integrity, the whole discussion comes from another side. Its 
entering the university, not because from the inside we believe in these things but 
well, you know, our professional[ism] is under threat and the public imagery is 
turning on its head and I think when it comes to norms and values we do need 
bigger stories, stories which anchor these values” – Senior researcher/RI 
committee member, humanities, Netherlands 
 
“you learn[…]that [rule following] is making intrinsic, originally intrinsic motivation 
extrinsic, which means that you no longer want this, you don't understand this, 
you're no longer embodying whatever we're talking  about” – Senior researcher, 
social sciences, Netherlands 
 
“if there is any cognitive effect on moral behavior, it should have to do with seeing, 
really seeing that some things are valuable in themselves, or at some end, 
worthwhile to pursue, not because they're instrumental for another reason. So this 
requires some sort of, really in depth moral reflection” – Senior researcher/RI 
committee member, humanities, Netherlands 

 Table A.4 continued 
Addressing daily 
struggles and gray 
areas of research 

“But there's a whole range of gray area where as a researcher, especially young 
researcher, you sometimes don't really know what is right or what is wrong. So I 
would be very happy to be additionally educated better, what are the rules with 
outliers, what is the best way, what are the options?” – Junior researcher, social 
sciences, Netherlands 
 
“This could be a real problem because sometimes when you have project, day-to-
day work, practice issues can contradict legal, ethical or whatever issues.” – Junior 
researcher, social sciences, Germany 
 
“We get many contacts from researchers that are in doubt, ‘Is this correct to write 
like this?’” – Research integrity officer, natural sciences, Denmark 
 
“Because also sometimes it doesn't only depend, of course, on disciplines, but also 
on journals you want to publish in and so on and so on, so rules are not fixed, so it's 
not always easy to give researchers the correct information about the questions 
they have about it.” – Valorization officer, medical sciences, Belgium 
 
“But if you focus more on specific topics where they are really, you know, in their 
daily practice they have issues with it, I think it's easier to attract [researchers].” – 
Senior researcher/Research director, medical sciences, Belgium 
 
 

Table A.4 continued 



Section 2: Developing guidelines 

109 

Theme/subtheme Quotes 
“[…]on the one hand there’s nothing wrong with having courses that are idealizing 
the situation […] That’s okay if you have both sides […] I’m not against my 
students having these courses, but I do want to tell them that now they need to 
kind of meet reality. That needs to enter the teaching, or education.” – Senior 
researcher, social sciences, Netherlands 

Empowering and 
supporting 
researchers 

“something that isn't mentioned in this ethics game, like how do  you deal with the 
fact that you’re actually, as a PhD student, subject to certain power dynamics that 
you really have very little say in[…]So it’s just students doing it on their own time, 
really, they're a kind of... become tennis balls.” – Senior researcher, humanities, 
Netherlands 
 
“It has to do with raising awareness, too. Just knowing what rights you could have 
if it was an ideal world. That helps as well.” – Junior researcher, social sciences, 
Germany 
 
“We can also train our students, to have, sorry for the gender, for the lack of a 
better gender, to have balls, female or male to stand up for their thing. And 
without that you cannot become a  good researcher.” – Senior researcher, social 
sciences, Netherlands 
 
“But maybe just to comment on the discussion about power dynamics: I think it 
would be good then just to make PhD students aware really from the very start 
what the guidelines are and what their options are, kind of, to empower them from 
the beginning of their... before they start publishing, so maybe some education or 
training in that regard would help.” – Junior researcher, social sciences, 
Netherlands 

Building a culture 
of integrity 

“The only thing that should be mandatory is that there’s a culture of research 
integrity and there are all kinds of instruments that you can think about to promote 
this culture, and so at [institution name], that’s why we made it [i.e. RI training] 
mandatory for PhD students and PhD professors, but in an ideal world you would 
not have any ethics training but the culture of integrity, that you have disciplined.” 
– Senior researcher/RI committee member, humanities, Netherlands 
 
“I think it’s more beneficial to try to create a common culture that people are 
socialized into and understand what the expected standards are than to try and 
monitor at every step, which is what I think is happening now, whether they are 
applying, whatever rules exist as the should be, in that sense, I do find that more 
productive. Make sure people have the same standards, same expectations.” – 
Senior researcher, humanities, Netherlands 
 
“You need an error culture in order to get better. Meaning what, meaning that you 
are free and open to admit errors and talk about them because not everyone who 
makes mistakes is evil.” – Senior researcher, social sciences, Netherlands 
 
“I mean still, I mean maybe it [i.e. RI education] will be helpful anyway at least for 
the young people, for the, change the culture, the mentality.” – Senior researcher, 
natural sciences, Croatia 
 
“I am super curious how you are going to change an existing culture with a training 
session”. – Senior researcher, natural sciences, Netherlands 
 

Table A.4 continued 
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Table A.5: Example quotes about the theme ‘Motivations and incentives for participation in RI training’ 
Theme/subtheme Quotes 
Motivations and 
incentives 

- 

Attractiveness of 
training programs 

“The thing with courses is that the people who need it won't do it. It’s always the 
case. The bad supervisors who are not interesting in supervising, they will not go to 
a 'how do I supervise PhDs' kind of training. They won't.” – Senior researcher, 
humanities, Netherlands 
 
“Research integrity is not what people want to put a lot of time in. And even with  
doctoral PhD students it's very hard to get them to courses of research integrity, 
they are more interested in other courses about a subject or other transferable 
skills courses, but research integrity is not a favorite. So, we have to force them, 
let's say, a little bit, to follow these courses.” – Senior researcher/Research director, 
medical sciences, Belgium  
 
“Here it's where it lies on their priority list, right? It's just not, like you say, they; 
everyone, everyone thinks that they are, that they have good integrity...‘I don't 
have three hours of afternoon to dedicate to this; I have to fly to this conference,  
I have to do this, I have to.’ So, maybe it's just not priority…”- Research support 
staff, natural sciences, Netherlands 
 
“Senior researcher 1 : Make it easier by dropping the term. Because this is exactly 
the religious idea now: Oh there are people who are good, and there are people 
who are bad, and we don't want to talk about this. So, learn the right thing, and 
then if you follow, if you're a follower then you're a good person, then you will get 
to heaven[…] 
Senior researcher 2/RI teacher: You want to facilitate those courses, I think there 
was a good comment about maybe not naming them some black and white term, 
so maybe just  scientific conduct' instead of ‘integrity course’ or ‘moral thing’ or- 
It’s doing research, that’s what it is.” - Social sciences, Netherlands 
 
“Senior researcher: Yeah, so make it very recent. So, maybe make a promise like in 
the training  will be the, I don't know, the last five years grey-issues that came up, 
something like that.  
RE committee secretary: People want it like case studies. 
Privacy officer: Which is maybe a little bit like gossip, you know, people are 
interested in gossip. So, what came up in that company? Ok. 
RE committee secretary: I recognize that, sort of like the case studies that makes it 
really alive, and then they can also relate it a little bit easier to their own work.” – 
Natural sciences, Netherlands 

Integrating RI 
education into 
existing structures 

“I've been thinking about a couple of things here, but mainly I think it should just 
be in the existing things that are in place, like existing forms, the whole fabric of 
the science that we do. We have a yearly evaluation talk with our supervisor, 
everybody has that no matter your level, right? Also the dean. If that form for 
instance would say ‘What did you do this year to put quality over quantity?’ for 
instance, and you can give any example there, just make sure that you have some 
quality mark. Maybe you joined a course on integrity…” – Senior researcher/RI 
teacher, social sciences, Netherlands 
 
“And you can also use that competitiveness [in research]. So, the reason that it is 
competitive is because there is a reward for doing it, like that. You can do a similar 
thing implementing around the ethics part. Make that also part of; so that you can 
actually get a reward out of it.” – RE committee secretary, natural sciences, 
Netherlands 
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Theme/subtheme Quotes 
“It will surely create a lot of resistance [if funders require that the PI on a project 
should go through some sort of research integrity course]” – RI officer, natural 
sciences, Denmark 
 
“Yeah, but is it important [to require from RPOs that these things are in place 
before giving out funding]? I'm not sure whether it's important, I would see it as an 
incentive to take a course in research integrity and so on, but I could see it as an 
obstacle actually.” – Senior researcher, social sciences, Denmark 

Making RI training 
obligatory 

“I can tell you in our school, before you become assistant professor or docent one 
of the prerequisites is that you do a so called teaching practice course that goes on 
for three days.  Because, you know, when you become assistant professor you’ll be 
giving a lectures and this is  some sort of preparation for that. Why shouldn’t t we 
introduce a course for the research integrity, AS WELL to that. And make that [a] 
prerequisite. Because, you’re expected to be a supervisor of either, you know, the 
final, the thesis or PhD programs. When you become full professor, in order to get, 
to get that title well you have to the management course. Because once you’re full 
professor you have a potential to become a head of the department, or even 
associate professor. So in that academic promotion, in those steps, well let’s 
introduce obligatory courses that people have to, that people have to do it. There’s 
no negotiation about that. You have to tick that. I’ve done it and I’ve got a 
document saying that I’ve done it.” – Junior researcher, medical sciences, Croatia 
 
“[Whether training should be made mandatory] depends on the kind of training 
and the kind of review, so again, if you’re dealing with projects where you have to 
work along through a certain code of conduct, then obviously that has to be 
reviewed and that has to be mandatory, but, you know, if you want to do a yearly 
review of referencing, then I don't think that necessarily has to be mandatory, 
referencing and plagiarism.” – Senior researcher, humanities, Netherlands 

 Table A.5 continued 

Table A.6: Example quotes about the theme ‘Organization of RI education and design of trainings’ 
Theme/subtheme Quotes 
Organization and 
design of RI 
training 

- 

Continuity of 
training 

“I think it's very important to have such a reoccurring event because I noticed that 
the new  PhD students, so also the PhD students I am advising, when you are talking 
about stuff, they were like ‘I would never do that’. And for me, my fifth year, I was 
like well that might have sometimes occurred. So I think some things are also, what 
you mentioned, we know the rules but sometimes it's a gray area. And I think if 
you’re starting your PhD, there are some things which I would say that would never 
happen to me and then think along the way.” – Junior researcher, social sciences, 
Netherlands 
 
“So I wanted to say that I think that one class or one course is not enough.” – 
Senior researcher, medical sciences, Croatia  
 
“So that in a reoccurring course throughout all levels, I think it's important to make 
sure that you calibrate your compass each time to make sure you can make 
decisions. Because there's going to be new decisions, things you haven't thought 
about.” – Senior researcher/RI teacher, social sciences, Netherlands 
 
“even though you're a researcher and you have a PhD degree, you follow the, the 
steps of advancement, it's lifelong learning. And you get PhD students who are 
experts in their little field and you're a supervisor, but you may not know all about 
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what they're doing. So, I think it's a matter of acknowledging that […]we also 
have[…]competence [to] develop, just as everyone else” – Senior researcher, 
medical sciences, Denmark 

Format of training “[Formal training] only makes sense if there are very specific guidelines that you 
want people to know about and those guidelines change. If we are not speaking 
about that kind of framework then I also don't think there is a need for explicit 
training.” – Senior researcher, humanities, Netherlands 
 
“not every part of research integrity can be trained in a training module or course 
but has to be internalized by doing. We already discussed aspects of research 
integrity that relate to rules and regulations that can be learned…but not every 
aspect of research integrity can be trained explicitly.” – Senior researcher, social 
sciences, Germany 
 
“look at these walls here, it’s not really inspiring, and a picture of a person you 
think, well that was really a good scientist, a good academic, you can start talking 
about her or about him, share the stories. This is what... many people have said 
beautiful things, give a nice quotation, that’s really meaningful, deep, just I mean, 
this is a bit of a littered environment, right? It isn't easily inspiring but we have been 
in the midst, we are the heirs of really inspiring people who founded the university, 
who had big ideas... well, a quotation here and there, a good picture, conversations 
about these people over coffee time, that’s really interesting, I mean that’s what 
it’s...” – Senior researcher/RI committee member, humanities, Netherlands 
 
“I think there's no way, I mean you have to do things in order to understand what 
that means. Just to further simulate, give examples is not enough. Because, dealing 
with real things, nothing is as, as, impressive as dealing with real data. It's your data 
and you are committed and you want something or not or whatever” – Senior 
researcher, social sciences, Netherlands 
 
“I think a number of people now mention specific people or they are part of 
particular groups like descriptive linguistics or experimental linguistics and within 
their fields they kind of have the person they go to or they know the form. I mean 
I'm pretty much working by myself and I'm not part of any particular group so for 
me to find out what these kind of conventional forms are I would have to kind of 
hear it through the grapevine or kind of find out who uses what. So it would be 
good to have kind of a single source as well as the data privacy officer and so on. It 
would be good to have like a website and just know... or maybe I didn't do enough 
research but something like, quite sensible to everyone.” – Junior researcher, 
humanities, Netherlands 
 
“No, I was just thinking, if it should be a course then it should definitely not be like 
an entire online course, because then it will just be some passive compliance. Then 
it should be something in kind of a physical space that could facilitate some 
reflections on a given topic, relevant.”  - RI officer, social sciences, Denmark 
 
“I have [the topic] responsible supervision and mentoring [to rank] which I will put 
here because it's learning by doing. If you're supervised in a correct and responsible 
way you will behave automatically as you should, so it promotes research integrity 
indirectly. It's important. [The topic] education and training and research integrity is 
second for the same reason because it's better to learn rules by doing and really live 
them than just learn the rules by rote. On top, not every part of research integrity 
can be trained in a training module or course but has to be internalized by doing.” – 
Senior researcher, social sciences, Germany 

 
Table A.6 continued 
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“I think it's very important to have more like counselling types of people, who, you 
know approaching them, like they are very accessible and like it's the normal thing 
to go, you know. People, I hear a lot of stories of students mainly coming back with 
things that are happening, but they don't know where to go. It says on the website 
there's a committee for things, but that all sounds very formal. So why would you 
take that step?” – Senior researcher/RI teacher, social sciences, Netherlands 
 
“that kind of training [i.e. formal course] doesn’t make sense if the legalistic 
framework isn’t there. So that was a little bit, like proviso, but…because there are 
very specific things you want people to know about here, everything is a little bit 
documented, so you can’t easily build that kind of training either, I think. I don’t 
know, that’s my feeling and I’m not sure…” – Senior researcher, humanities, 
Netherlands  

RI trainers “I  think that these courses should be taught by people who have some research 
experience, because they have-, they should have been in these gray areas to say, 
to have real examples of ‘Okay, this was a problem. I dealt with this, but I don’t 
know if I did correctly. What do you think?’”- Senior researcher, social sciences, 
Netherlands 
 
“It’s going to sound incredibly cynical, but usually there’s just such a gap between 
what they [i.e. trainers] know and what you need to know, because often, as you 
we’re saying before, it requires such medium specificity, or at least, you know, 
disciplinary specificity. So I think, yes all supervisees should be trained but you then 
have to, kind of, come up with a trainer, or a training body, that really is aware of 
what they're talking about, you know, not sort of post-its on a pyramid in a board or 
whatever.” – Senior researcher, humanities, Netherlands 
 
“we have divided it [i.e. RI teaching] over the people from part of the committee 
for scientific integrity[…]and we divide these courses over these 
people[…]because we feel that the people who... well, have to solve the problem, 
so to say, also talk to the people who may cause them, but there’s many other ways 
to think about.” – Senior researcher/RI committee member, humanities, 
Netherlands 
 
“But that would mean then, each and every teacher or course leader should be 
aware of that. And some sort of authority should be able to educate them so they 
actually raise their awareness of that some compliance in their curriculum. That 
would barely vary from subject to subject”– Junior researcher, humanities, Croatia 

Context of training “The engineering department is completely different than social sciences or 
humanities. From one supervisor to another everything can change. So, these are 
things I think we need to take into account when talking about research integrity” – 
Junior researcher, social sciences, Germany 
 
“just to stress that in case this would be promoted it [i.e. RI training] should be very 
multidisciplinary again. That it should be broad.” – Senior researcher, natural 
sciences, Spain 
 
“I think, so some of people here are also part of the open science community[…] 
What we aim to do is also have these kinds of discussions with people to make sure 
that everybody is involved[…]I’ll give one short example: we are asked to store our 
data in an archive in [city] and anthropologists are also asked to do that, but they 
have a very different relationship with their participants and it’s not like they can 
just share these things” – RI teacher/SR, social sciences, Netherlands 
 

 
Table A.6 continued 
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“Of course, of course in Croatia th[ese] issues are related to the capacities basically. 
Also not just for what we want to be there. Because of the capacity you know. If 
you want to fulfil all of this things, you need to have some, something in your 
institute and we have nothing basically. It’s not necessary[…]that we should have 
as institution, but it should be done on, on regional level like other things, for 
example, for leading projects whatever you know, offices, PR, whatever. It’s not 
necessary that every institution, small institution should have this. But then you 
should organize the systems  somehow different.” – Senior researcher, medical 
sciences, Croatia 
 

Table A.6 continued 

Table A.7: Example quotes about the theme ‘Factors influencing the implementation of RI education and training 
policies’ 

Theme/subtheme Quotes 
Implementation 
factors 

- 

Individual factors “And maybe you can learn all the rules about scientific integrity, but the individual is 
also important and that's sometimes very difficult to change. The individual 
characteristics of the people are also important and play an important role in 
scientific integrity, I think.” – Senior researcher/research director, medical science, 
Belgium 
 
“But, I think you can train people and having a code is very good to remind people 
to be, yeah, true etcetera, etcetera. But, in the end if I am a clever researcher and I 
want to fraud, play; make fraud, I think I can get away with it to be honest. I think, 
researchers are clever enough to do it. And, I think whatever you will come up with, 
they will find a way. So, if someone is really maleficent than I think you will get away 
with it.” – Privacy officer, natural sciences, Netherlands 
 
“I have a colleague[…]and he is Australian and it seems like he has this quite 
legalistic approach as well, to resolving things and also behaviors within the 
university environment” – Junior researcher, humanities, Netherlands 

Supervision “We train the PhD students in these courses for half a day or one day during four 
years when they get trained by that professor or PI for four years, and I am pretty 
sure that there is quite often a PhD student that comes up here with some issue and 
the professor: ‘Ah, don't worry about it.’” – Senior researcher, natural sciences, 
Netherlands 
 
“[T]here’s very interesting research done by[… ]and one of[… ]findings was that 
the stronger the norms were vocally enforced the more unethical the behavior 
became because people were afraid to report mistake etc. etc. and so the behavior 
of the manager just above you was key to promoting integrity because you would 
copy that behavior. But, of course, you have to have the knowledge of, well, what 
the norms are, so I think we wouldn't have to overstate the importance of these 
trainings but we have to have them.” – Senior researcher, humanities, Netherlands 
 
“I have responsible supervision and mentoring which I will put here because it's 
learning by doing. If you're supervised in a correct and responsible way you will 
behave automatically as you should, so it promotes research integrity indirectly.” – 
Junior researcher, social sciences, Germany  

Research 
environment 

“Now I would like to come back to the training part because personally I did not 
have the chance to meet such cases of important fraud. What I have seen in all 
levels in France and in Greece, is the students not knowing. Misconduct happens, I 
have seen that, I would say minimum once a year. Very frequently, this is a problem 
of training we have to talk about it as well, the research environment, the creation 
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of pressure, a good competition between labs (who is going to be the first).”  - 
Senior researcher, medical sciences, Greece 
 
“The way that this is done here is at the lab-level. So it's labs that trains the 
students, the PhD students, master students, in the way they do things. And this 
creates a lot of diversion. So so, there are some groups that are very aware of the 
problem, some others don't care so much, they just look for productivity. And that 
happens everywhere, I think. So so, the the research integrity in some in some labs 
is not one thing that they really care about. I'm not saying they don't apply some 
basic rules, I'm just saying that it's not something they have carefully think about.” 
– Senior researcher, natural sciences, Spain 
 
“If you don't have the dialogue and the people are feeling like I cannot discuss that I 
am insecure about this, then you will actually end up with cases that might have 
gone  wrong, simply because the researcher was not sure about the right track and 
didn't dare to ask. So, it should probably more be about allowing all to learn, rather 
than the blaming culture.” – Industry representative, natural sciences, Netherlands 
 
“Also, creating an internal atmosphere where that, that doesn't help people go in 
that direction. So, many PhDs may feel the only way for me to get this pressure off 
from my PI, or this constant like ‘Where is my Nature paper? Where is my science 
paper?’… yeah, helping inform or train PIs of how to create an atmosphere that 
doesn't push people into, into that way.” – Research support staff, natural sciences, 
Netherlands 
 
“What’s happened to the university system in the Netherlands, in general since, sort 
of, neo-liberal turn, right, we're dealing with a culture that is ultimately focused on a 
structure of competition at the moment and particularly the discourse of 
excellence, and these kinds of things are breeding a particular kind of research 
environment and also an emphasis on, you know, a sort of mythology maybe, of 
what is valued and what isn't, and I think that if you're really wanting to take the big 
perspective on that, that is actually really killing a lot of, you know, research 
integrity in a different kind of way… it’s the vanity of the excellent discourse” – 
Senior researcher, humanities, Netherlands 

Trust versus 
oversight 

“You should have that. The some committee of university or administrate, comes 
and says ‘Let me see your document’. Although it looks like a bureaucracy the key is 
in the documents. If you don’t have documents, you have nothing.” – Senior 
researcher, medical sciences, Croatia 
 
“So, you have to train, I think training is the best way to engage; to have 
responsible researchers, instead of saying: You have to do this, you have to do this, 
you have to do this as a funder. I think, it also creates more distrust towards, 
towards researchers instead of the thing you want to achieve [which] is to have 
responsible researchers.” – Privacy officer, natural sciences, Netherlands 
 
“For me what we need is education and then we have to clear about the later point 
of implementation. But we must not ignore the educational, cultural point. I think 
this is very important, otherwise if you not cover the previous step of culture and 
education, we end up with simple check lists and we should avoid that.” – Senior 
researcher, medical sciences, Greece 
 
 
 
 
 

Table A.7 continued 
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“People are trusted and that's where I see the lack of level of trust here. They're  
given the training, you might say, and then trusted that they are all doing their job 
properly without the need to, every time, three, four times a semester, check 
whether they are applying what they should be.” – Senior researcher, humanities, 
Netherlands 
 
“But in general requiring courses is part of a general suspicion against people 
working here, and I want the best for my group, and for the people in my group and 
I have no interest in harming anybody, neither with my research nor with my 
colleagues. I may take on decisions but I don't know whether a course would really 
be the answer to that.” - Senior researcher, humanities, Spain 
 

Reward and 
incentive 
structures 

“I think it also has to do, something with structures. If the structures are not good 
then you can train as long as you like, but you're never going to change what is 
going to happen really, in the grassroots.” – Senior researcher/confidential 
counselor, humanities, Netherlands 
 
“Yes, definitely. I always think that it's not a lack [of awareness] of guidelines, but 
the way that the pressure upon researchers and the way that researchers are 
rewarded or not rewarded by funding, by other things, that causes most of the 
problems, that's in my personal opinion.” – Senior researcher, medical sciences, 
Belgium 
 
“That we push our researchers to publish, publish, publish and that they get the 
salary, let’s say, that pays on the number of publications that they publish every 
year…This is, it is enormously important to do something about that in Europe, 
especially the young PhDs and Postdocs who are really suffering from short-term 
contract and short-term contract, and trying to get a scientific job. They are really 
under pressure to perform and to give their best results. So, when you come in the 
grey-area they are stretching the grey-area maybe. And they are very; it is very easy 
for them, not easy for them but it is easy to push them across the border because of 
this pressure, and I think that is mainly something; we should try to do something in 
Europe. Because, the system is killing the whole community I guess.” – Funder, 
natural sciences, Netherlands 
 
“Senior researcher: No, it [i.e. competitiveness] is not a barrier for training. 
Funder: It's not a barrier for training. 
Senior researcher: It's even, even more 
[…] 
Funder:  You should, because this is a very competitive, so, environment, you need 
to  
train and need to get people aware, so that… 
Secretary of RE committee: And you can also use that competitiveness. So, the 
reason that it is competitive is because there is a reward for doing it, like that.” – 
Natural sciences,  Netherlands 
 

Table A.7 continued 
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5. Using co-creation methods for RI guideline 
development – How, what why and when? 

Abstract 

Existing research integrity (RI) guideline development methods are limited in including 
various perspectives. While co-creation methods could help to address this, there is 
little information available to researchers and practitioners on how, why and when to 
use co-creation for developing RI guidelines, nor what the outcomes of co-creation 
methods are. In this paper, we aim to address this gap. First, we discuss how co-
creation methods can be used for RI guideline development, based on our experience 
of developing RI guidelines. We elaborate on steps including preparation of the aims 
and design; participant sensitization; organizing and facilitating workshops; and 
analyzing data and translating them into guidelines. Secondly, we present the resulting 
RI guidelines, to show what the outcome of co-creation methods are. 

Thirdly, we reflect on why and when researchers might want to use co-creation 
methods for developing RI guidelines. We discuss that stakeholder engagement and 
inclusion of diverse perspectives are key strengths of co-creation methods. We also 
reflect that co-creation methods have the potential to make guidelines implementable 
if followed by additional steps such as revision working groups. We conclude that co-
creation methods are a valuable approach to creating new RI guidelines when used 
together with additional methods. 

 
Keywords: co-creation, guideline development, research policy, research integrity, 
online research methods 

1. Introduction 

Research integrity (RI) is about conducting research according to the highest ethical 
and professional standards (Boehme et al., 2016). RI is important to ensure the 
trustworthiness and quality of research. RI is thought to be the responsibility of all 
research stakeholders, including researchers, research institutions, funders, and 
journals (Bouter, 2018). To help research stakeholders address their RI responsibilities, 
in the past years various guidance documents on RI  (e.g. All European Academies, 
2017) have been produced. Guidelines show research stakeholders how to conduct, 
organize, support or regulate research practices. Guidelines can take various forms, 
such as providing a checklist, a list of recommendations, or best practices.  

Guidelines are developed using a combination of evidence-based methods and 
expert discussion (Brouwers et al., 2010; McAlister et al., 2007; Qaseem et al., 2010; 
Trepanier et al., 2021). There are various ways to organize expert discussion, with the 
most common being informal (Fretheim et al., 2006; Murphy et al., 1998), and formal 
consensus approaches (James & Warren-Forward, 2015). Informal consensus 
approaches entail the use of working groups or panel discussions (Fretheim et al., 
2006; Murphy et al., 1998). In contrast, formal consensus approaches, such as Delphi 
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studies and the nominal group technique, use structured means of reaching consensus 
(James & Warren-Forward, 2015).  

As Fretheim and colleagues explain (2006), informal consensus methods are not 
ideal because they lack transparency, and are prone to undesirable group dynamics 
such as certain voices dominating and biasing the discussion. Despite these limitations, 
many research integrity guidance-providing documents are currently based on such 
methods (ALLEA 2017; ENERI 2019; NESH 2019). James and Warren-Forward (2015) 
explain that some formal consensus approaches, such as Delphi studies, are 
transparent and use various strategies to reduce the influence of group dynamics on 
decision making. However, they also have limitations. Nie and colleagues (2020) argue 
that the focus on reaching agreements among the group majority might lead to missing 
out on diverging views. Yet, such views could be particularly vital for developing 
guidelines that are sensitive to the specific needs of diverse users across countries and 
disciplinary fields.  

In the past two decades, new methods for engaging participants have been 
developed in the field of industrial design, often referred to as ‘co-creation methods’. 
Sleeswijk Visser and colleagues (2005) describe a form of co-creation methods used to 
engage a wide range of expert and non-experts to express and reflect on earlier 
experiences. This is a generative design research approach to co-creation, which 
engages stakeholders not as research subjects, but as partners who are ‘experts of 
their experience’; promotes out-of-the-box thinking; and makes stakeholders’ tacit 
values explicit (Sanders and Stappers, 2012). Additionally, this form of co-creation steps 
beyond ‘stakeholder consultation’ as criticized by Arnstein (2020), in that stakeholders’ 
views are not merely considered as research ‘data’ to take into account. Van Woezik 
and colleagues (2016) explain that co-creation methods are especially valuable for 
dealing with complex problems. These are problems where multiple intertwining 
factors and stakeholders are involved and there are no easy solutions, hence requiring 
flexible approaches which take into account various perspectives. Considering that 
guidelines often deal with complex problems involving multiple stakeholders and 
relevant factors, it could be that co-creation methods are helpful for guideline 
development. As co-creation methods are increasingly being expanded from the fields 
of industrial design and marketing to fields in the social sciences (Brandsen et al., 2018; 
Langley et al., 2018), there is a rise in the availability of public co-creation tools and 
resources (Foster Open Science, n.d.; GoNano, n.d.; SISCODE, n.d.). This is valuable for 
researchers interested in developing guidelines.  

However, there is a gap in the literature regarding how researchers can use 
these tools and resources to specifically design RI guidelines using co-creation 
methods. Furthermore, experience-based information on the value of using co-creation 
methods for RI guideline development is also lacking. In this paper we aim to expand 
on the knowledge base regarding using co-creation methods for guideline 
development, by sharing insight with other researchers and practitioners about using 
co-creation to develop RI guidelines, based on our experiences with developing RI 
guidelines using online co-creation methods. First, we provide some reflections on how 
co-creation methods can be used to develop guidelines, using insights gained from our 
own experience of using co-creation methods to develop guidelines targeted at 
research institutions and funders on how to foster RI. Secondly, we present the 
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resulting guidelines to show what the outcome of co-creation methods are. Thirdly, we 
elaborate on why and when co-creation methods can be used for RI guideline 
development, based on our own experiences and insights as researchers, as well as by 
sharing the perspectives and insights from participants included in our guideline 
development process 

2. How to use co-creation methods for RI guideline development? 

In our guideline development process, we aimed to develop guidelines for research 
institutions and funders across Europe on RI topics not currently addressed by high 
quality publicly available existing documents, together with lead users using co-
creation methods (Labib et al., 2020; Lechner et al., 2020). Our intention was to create 
guidelines which addressed the responsibilities of institutions and funders at the 
organizational level, namely the level of rectors, deans, directors, RI officers, policy 
staff, and advisors. The guidelines that we intended to develop for research institutions 
addressed the topics: 1) RI education and training, 2) building a responsible research 
environment, and 3) fostering responsible supervision; while the guideline targeted at 
funders focused on the topics: 4) safeguarding the independence of funded research, 
5) selecting and evaluating proposals responsibly, and 6) monitoring funded projects. 
Prior to developing the guidelines, we had conducted several studies to explore the 
gaps and lacunas of current practices as institutions and funders (Gaskell et al., 2019; 
Labib, Evans, et al., 2021; Labib, Roje, et al., 2021; Mejlgaard et al., 2020; Sørensen et al., 
2021). We did not pre-specify the format of the guidelines before the workshops, as we 
intended to address this issue during the co-creation process, and have participants 
decide on the most appropriate format.  

There are various approaches to using co-creation methods – methods which 
engage users in interactive exercises involving role-playing, story-telling, card games, 
drawing, and other techniques promoting creativity (De Couvreur & Goossens, 2011; 
Lee et al., 2018; Sanders & Stappers, 2008). These include approaches focused on the 
development of user-centered products and services in the commercial sector (e.g. the 
development of shaving products Sleeswijk Visser et al., 2005); in addressing public 
sector questions which require novel ideas (for instance on how to become a better 
elementary school teacher, or how to create better healthcare services, (e.g. Sanders & 
Stappers, 2012 pp. 88-89, 106-111); and to engage members of the general public in 
matters of research and innovation (GoNano, n.d.; Robinson et al., 2020; e.g. SISCODE, 
n.d.). However, none of these approaches were fully adequate for the purpose of RI 
guideline development, because the tools created in other contexts – for instance, 
exercise toolkits, sensitization materials, and card games – were not aimed at creating 
concrete guidance documents. To meet our needs, we needed to develop our own 
approach to co-creation methods, which allowed for developing and discussing RI 
guidelines usable by research institutions and funders across Europe, and ensured the 
appropriateness of all tools for our specific target group of research stakeholders. 

Due to the COVID-19 pandemic, it was not physically possible to organize 
workshops where research stakeholders from different countries in Europe could come 
together in real life to work on the guidelines. Therefore, we found it most convenient 
to organize the workshops in an online environment, as this allowed for the inclusion of 
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participants from countries across Europe. At the time, there was less published 
literature about using online methods for co-creation than is available now two years 
into the pandemic (e.g. Dexter et al., 2013). We worked together with two co-creation 
experts (PJS and KB) – one a professor in Design, and the other a researcher and 
professional facilitator – to combine their methodology expertise with the rest of the 
team’s topic expertise to design the RI guideline co-creation methods . 

Steps to co-creating RI guidelines 

Step 1: Preparation 

In our experience, using co-creation methods involves extensive preparatory work 
(Sanders & Stappers, 2012), which should not be underestimated. Preparation  involves 
the following steps which are elaborated further below: a) setting clear aims, b) 
designing the method, as well as c) selecting a suitable recruitment strategy for finding 
participants.   

a) Aims  

Researchers have the option to choose between a more exploratory aim (such as 
reflecting on how supervision can be improved) and a more concrete outcome 
oriented aim (e.g. a guideline on supervision for research institutions) (Bhalla, 2016; Ida, 
2017; Liu et al., 2018; Nambisan & Nambisan,). The former could be helpful in allowing 
participants to openly explore the general problem at hand, and jointly agree on an 
outcome based on this initial exploration (Nambisan & Nambisan, 2013). While this 
approach is more participatory, it requires sufficient workshop time for exploring the 
problem at hand and jointly constructing a project aim. As such, it may be most suitable 
in cases where there is a lack of available literature on the problem at hand. 
Alternatively, an outcome oriented aim (particularly if not based on prior research with 
stakeholders), is at risk of not sufficiently taking into account stakeholders’ actual 
needs and preferences, but can be much more efficient and easier to work with 
(Nambisan & Nambisan, 2013).  

 We decided to go with the latter option since we had decided on creating our RI 
guidelines – i.e. the intended outcomes of the co-creation process– based on an earlier 
extensive deliberation process supported by multiple empirical steps, in which we 
already consulted with various stakeholders (Labib et al., 2020; Labib, Roje, et al., 2021; 
Lechner et al., 2020). In addition to setting a concrete product-oriented aim (i.e. to 
create RI guidelines on the pre-specified topics), we also set two additional exploratory 
aims: investigate which guideline formats participants prefer, as well as delve into 
potential implementation issues of the guidelines. This allowed us to not only make 
steps towards producing the guidelines, but also helped us to look forward to how the 
guidelines might be implemented in practice. 

b) Methods 

One of the dominant approaches to using co-creation methods is the ‘Double Diamond’ 
(Figure 1A), referring to a 4 step process to co-creation including: 1) discovering new 
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ideas and opportunities, 2) defining a creation strategy by filtering, selecting and 
discarding ideas, 3) developing the ideas chosen in step 2 into a product, and 4) 
delivering a product, including testing and launching (Design Council, 2015, 2021). As 
such, the ‘Double Diamond’ approach consists of alternating divergent and convergent 
stages, where participants first go through a process of opening up and creating many 
ideas, and then closing in by filtering and selecting ideas (Design Council, 2015, 2021; 
Stelzle et al., 2017). This ensures that a broad range of options is considered in the 
(product or service) development process, promoting the inclusion of novel and 
innovative ideas, as well as safeguarding that of all potential options, only the highest 
quality ideas (as defined by participants) are included in the final product or, in our 
case, guidelines (Stelzle et al., 2017).  

In our work, we adapted the Double Diamond model to design our guideline 
development process (Figure 1B). We decided to organize four workshops for each of 
the six topics we aimed to create guidelines for; therefore we conducted twenty-four 
workshops in total. The first two of the workshops per topic were focused on creating 
content for the guidelines, whereas the last two workshops were focused on refining 
the guideline content. Within each workshop, there was a divergent and convergent 
step where participants first had to develop a wide range of ideas, and then select and 
prioritize some ideas over others. The first two workshops focused on the first 
diamond, while the second two workshops focused on the second diamond. In addition 
to preparing and facilitating the workshops, the researchers’ role was to draft the first 
version of the guidelines after the content creation workshops, and revise the 
guidelines after the content refinement workshops.  

c) Recruitment strategy 

Participant selection and recruitment is similar in co-creation methods compared to 
other qualitative research methods (Sanders & Stappers, 2012). One notable difference 
is that it is typical for workshops using co-creation methods to include fewer 
participants – two to six people –  than other methods, such as focus groups (Sanders 
& Stappers, 2012). This is because close and intensive collaborations between a small 
group is necessary to allow sufficient room and time to discuss diverse ideas and to 
come to conclusions (Sanders & Stappers, 2012). Due to challenges in keeping everyone 
engaged and active in the online environment, our experience is that it is even more 
important in the online setting to include only a small number of participants per 
workshop. 
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Figure 1 Co-creation process of diverging and converging. Figure 1A visualizes the Double Diamond design 
approach shown by the Design Council. Figure 1B shows our adaptation of the Double Diamond design approach. 
Each of our workshops in the content generation set (i.e. workshops 1 and 2)) consisted of a divergent phase 
where participants developed a wide range of ideas for the guidelines, and a convergent phase where a selection 
of ideas was made and prioritized. Following the content generation step, the researchers analyzed the data and 
compiled the first version of the guidelines. Each of the workshops in the subsequent content refinement set (i.e. 
workshops 3 and 4) consisted of  a divergent phase where participants evaluated the guidelines, and  a 
convergent phase where participants came to agreements about refinements needed in the guidelines. 
Following the content refinement workshops, the researchers analyzed the data and refined and finalized the 
guidelines. 

 

Taking these considerations into account, we aimed to recruit four participants per 
workshop, so as to keep the group small but still allow for input from diverse 
perspectives. We identified and subsequently invited participants who would be future 
lead users of the guidelines (i.e. RI officers, educators, researchers, funders, policy 
makers, administrators, etc. from various parts of Europe) using our networks, as well 
as through snowballing. We aimed to include participants with diversity in country, 
gender, and position. To allow for some continuity across workshops, we included one 
to two participants in both the ‘content creation’ and ‘content refinement’ workshops 
for that RI guideline topic. This led to the inclusion of seventy-five participants in total 
across our twenty four workshops (i.e., six RI guideline topics, with four workshops for 
each topic), with twenty one participants taking part in both a ‘content creation’ and 
‘content refinement’ workshop; for more details, please see Pizzolato et al. (2021). We 
had two to seven participants per workshop.  

To familiarize participants with the online tools used for the workshop, we 
organized a fifteen-minute one-on-one call with each participant prior to the workshop 
to test the online tools and practice using them. This was to minimize potential 
problems that might arise during the workshops due to technical issues, and to 
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therefore safeguard the quality of the workshops. Participants’ familiarity with online 
tools and tech-savviness can influence the quality of workshop collaborations 
(Fuglerud et al., 2021; Wallgren et al., 2021). 

Step 2: Sensitization 

As Sanders and Stappers (2012) explain, ‘creativity’, a key element in the divergent 
phase of workshop using co-creation methods, does not happen instantaneously. 
Instead, creativity is a process requiring sufficient preparation in terms of priming and 
activation to ensure that individuals can generate a wide range of ideas, link initially 
separate ideas into new combinations, and make associations between interconnected 
information (Sanders & Stappers, 2012). Because of this, it is standard practice before a 
workshop using co-creation methods to ‘sensitize’ participants, i.e. give participants 
some tasks to complete in preparation of the workshop (Sleeswijk Visser et al. 2005). 
The general advice regarding sensitization is to provide participants with a task which 
engages them to think about concepts related to the workshop aim, without 
necessarily specifying the exact aims of the workshop (Sanders & Stappers, 2012; 
Sleeswijk Visser et al., 2005). This is considered important to not restrict participants’ 
thinking process, allowing for ‘out-of-the box’ ideas to be formed before the workshop 
(Sleeswijk Visser et al. 2005). Researchers can expect that many participants will not 
complete all sensitization exercises before the workshop. Nonetheless, mere exposure 
to the sensitization exercise instructions can be helpful in the – conscious or 
unconscious – activation of ideas and priming among participants.  

Especially presuming that the workshop participants, i.e. research stakeholders, 
might be more accustomed to more ‘analytic’ types of workshops (which are focused 
more on critical thinking or convergent processes) than ‘creative’ workshops (which 
are focused on opening up to different ideas), we found it important to carefully design 
simultaneously stimulating and serious sensitization exercises and materials that would 
foster creativity in our workshops. For the ‘content creation workshops’, we designed 
‘inspirations’ – small pieces of text or visual depictions of ideas related to the workshop 
topic –, which we circulated to participants one week prior to the workshop 
(https://osf.io/8cs42/). We asked participants to browse through the inspirations, select 
three which they found most striking, and explain why they found them striking (please 
see https://osf.io/6sqau/ for more details). This was in order to ‘sensitize’ them before a 
workshop. The ‘inspirations’ were intentionally designed to be ‘ambiguous’, or allow 
room for different interpretations, as ambiguity is considered a valuable tool in co-
creation methods for nurturing richer discussions (Gaver, Beaver, and Benford 2003). 
For instance, for our workshops focusing on guidelines for RI education, one of our 
‘inspirations’ was a picture of a devil and angel heart (Figure 2). This could be 
interpreted in various – potentially conflicting – ways such as: 1) that RI education helps 
researchers become good in research, and prevent them from being bad, 2) that 
researchers have both good and bad tendencies, and 3) that RI trainings treat research 
in black and white terms of good and bad, rather than seeing the nuances involved in 
doing research. We piloted the exercise with colleagues before sending them to our 
participants, as suggested by Sleeswijk Visser et al. (2005) to check whether they work 
as expected.  
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Figure 2 Example inspiration sent to participants in the RI education workshops. 

Step 3: Workshop exercises 

Because workshops using co-creation methods are focused on creating something with 
a group (Galvagno and Dalli 2014), the organization and facilitation of such workshops 
requires some specific considerations to optimize development of outcomes and foster 
creativity. Virtual collaborative software programs such as MIRO (MIRO 2021) or 
MURAL (MURAL n.d.) allow for real-time interaction between participants and have 
many useful built in tools, such as sticky notes (Busse and Kleiber 2020; Kaur, Kaur, and 
Blomkamp 2021). In our workshops, we used Zoom (Zoom Video Communications 2021) 
to connect with our participants, and MIRO (MIRO 2021) to interact and create our 
guidelines collaboratively.  

To allow sufficient time to meet our workshop objectives, and yet account for 
the limitations involved in doing online work (e.g. becoming fatigued more easily and 
finding it more difficult to concentrate), the duration of each of our co-creation 
workshops was 3-3.5 hours long. To ensure that the workshop addressed the challenge 
at hand, and led to a concrete outcome, our workshops were broken down into a 
number of smaller exercises, with each exercise building on the previous one (as 
discussed in Sanders & Stappers, 2012; Sleeswijk Visser et al., 2005). More specifically, 
each of our workshops contained four to five exercises, ranging between 15-45 minutes 
in duration. Although we found various toolboxes providing standard exercises that 
can be used in a co-creation workshop (e.g. Hyper Island, n.d.; Skalska, 2017), we found 
it difficult to use existing exercises as most were not suitable for our aims. Instead, we 
opted to look at available toolboxes as inspiration for designing our own exercises. An 
example of an exercise used in our workshops can be found in Figure 3. 

Each of our workshop exercises’ objective contributed to the overall workshop, 
and thereby also the overall co-creation aims. For instance, the aim of the workshop 
from Figure 3 was to create content for guidelines on RI education, while the specific 
goal of the exercise shown was to discuss the content for RI education specifically 
targeted at the level of bachelor, master and PhD students. To stimulate creativity, but 
also safeguard the final outcome being produced (Stelzle, Jannack, and Noennig 2017), 
each exercise was composed of divergent and convergent elements. Individual 
elements – such as steps 1, 3 and 5 shown in Figure 3 –  were helpful for generating 
initial ideas, while group exercises – such as steps 2, 4, and 6 – were particularly 
valuable for creating more and better ideas, through building on individuals’ ideas 
through recombination, transformation and merging (Chung 2018). While exercises 
were outcome oriented, we also asked participants to explain why they selected 
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certain ideas or made certain choices, which allowed for a deeper understanding of 
stakeholders’ tacit needs and values (e.g. steps 2 and 4 in Figure 3).  

Figure 3 Example exercise used in one of our co-creation workshops. This exercise focused on RI education for 
bachelor, master and PhD students, and was part of the content creation workshops for RI education and 
training. 

Using MIRO allowed us to visualize all our exercises before the start of the workshops 
and place all our materials on one virtual board. We asked participants to use pictures 
of the inspirations used in the sensitization exercise to think of ideas, sticky notes to 
write down ideas, and dots to vote on ideas selected in convergent exercise steps. In 
the content creation workshops, the exercises focused on generating and selecting 
various ideas for the guidelines at hand, as well as is in discussing the preferred 
guideline format (see https://osf.io/8x3b2/ for examples). Alternatively, the content 
refinement workshops provided participants with the opportunity to comment on any 
gaps, inconsistencies, discrepancies, disagreements, or other issues in the drafted 
guidelines available, as well as to reflect on potential implementation concerns (see 
https://osf.io/kx8dj/ for examples). Prior to each set of workshops, we piloted different 
workshop exercises with colleagues to check that they would work as expected.  

 
In each workshop, there was at least one facilitator and one co-facilitator present in the 
video call. The facilitator was responsible for moderating the session, whereas the co-
facilitator helped with technical issues and any other problems during the session. In 
workshops in which more participants joined than initially expected (i.e more than 
five), there was also a second co-facilitator who assisted the co-facilitator. Having at 
least one co-facilitator in the session was crucial for the success of the online 
workshops, since co-facilitators could help participants struggling with the online tools. 
Because of the structured nature of the workshops, we wrote detailed facilitator 
instructions to ensure that the facilitators were well prepared (Appendix 1). However, 
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since it is not possible to predict exactly how workshops will proceed (Pointon 2018), 
facilitators were also instructed to be flexible and adapt the workshop program when 
necessary – in consultation with our co-creation expert (KB) – without compromising 
on the workshop objectives.  

Step 4: Analysis 

As is common with qualitative research, co-creation methods generate a substantial 
amount of data (Sanders & Stappers, 2012; Sleeswijk Visser et al., 2005). This consists of 
not only the workshop transcripts, but also the actual products of the workshop (e.g. 
the ideas on the MIRO board). As explained by Sanders and Stappers (2012), 
researchers have three options regarding how in-depth they conduct their analysis: i) 
‘inspiration only’ (i.e. immersion in data without rigorous analysis), ii) traditional 
‘database’ (i.e. line by line coding using software), and iii) ‘analysis on the wall’ (i.e. 
clustering data on a wall). Although it might seem that a traditional database approach 
is ideal as it is most rigorous, as explained by Sleeswijk Visser (2005) this approach 
“does not offer an inspiring and flexible workspace for analyzing fragmentary 
information about context of product use….and [does] not encourage the team to 
view data with empathy”. Therefore, we used an ‘analysis on the wall’ approach, where 
data is clustered into groups on a real-life or virtual ‘wall’, rather than on a database, 
(Sanders & Stappers, 2012). The rationale for this decision was twofold: this approach 
prevents (particularly the visual) data from becoming hidden in a database, and is time-
efficient.  

We used inductive and deductive thematic analysis to analyze the results from 
the ‘content creation’ and ‘content refinement’ workshops, respectively. The deductive 
themes used for the later analyses were based on the main guideline items produced 
earlier in the guideline development process. After analyzing the data in a small group 
(of 2-5 researchers per workshop topic), we visualized the results in analysis posters 
(example shown in Figure 4). This was to keep the analysis results close to the 
situations discussed by participants during the workshops. When developing the 
guidelines, we looked at the results of the analysis posters to write and revise each 
guideline items. We formulated the guidelines as a list of recommendations, each 
based on the results of the analysis (Pizzolato et al. 2021). An example of the second 
version of the guidelines – which was the direct output of the workshops –  can be 
found in Appendix 3, while the most updated versions are available on the Open 
Science Framework (e.g. https://osf.io/z7m3v/). 

 
 
 
 
 
 
 
 
 
 

https://osf.io/z7m3v/
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Figure 4  Example overview of the analysis process used in the SOPs4RI co-creation process. Step 1 shows an 
overview of how the data were clustered by the group in an ‘analysis on the wall’ approach. Step 2 shows the 
resulting poster, based on which a first draft of a guideline on RI education for bachelor, master and PhD 
students was developed. 

3. What do co-creation methods result in when applied to RI guideline 
development? 

Through the use of co-creation methods, we developed RI guidelines for research 
institutions on 1) RI education and training, 2) responsible supervision and leadership, 
3) research environment; as well as RI guidelines for research funders on 4) selecting 
and evaluating proposals, 5) preventing unjustifiable interferences, and 6) monitoring 
funded projects. The guidelines take into account the diversity of stakeholders involved 
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in the research process (such as the needs of researchers across ranks, as well as 
differences among institutions and funders). They provide recommendations that are 
practical, and yet can be tailored to different research contexts. Furthermore, they are 
built on the consensus of the co-creators involved in developing them. Table 1 provides 
a breakdown of the guidelines created per topic. In this section, we provide an 
overview of the content of the guidelines for each topic to help readers understand 
what the co-creation methods we applied in RI guideline development result in. An 
example of the second version of the guidelines – which was the direct output of the 
workshops –  can be found in Appendix 3, while the most updated versions are 
available on the Open Science Framework (e.g. https://osf.io/z7m3v/). We delve deeper 
into the specific guideline content for each topic in separate manuscripts (e.g. Pizzolato 
et al., 2022). 

The guidelines for research institutions 

RI education and training 

In line with recommendations in the literature (e.g. Fanelli, 2019), the co-creation 
workshop  participants considered it important that RI education and training is 
provided to all research stakeholders, including students, junior and senior researchers, 
as well as others involved in the research endeavour (e.g. ombduspersons, research 
managers, RI officers, policy staff). During the co-creation workshops, the participants 
discussed specific recommendations that would be appropriate for the RI education of 
different stakeholders, based on their own experiences with RI education. For instance, 
they suggested full RI courses for PhD students, small workshops for more senior 
researchers, and peer-to-peer learning events for other RI stakeholders. Furthermore, 
they emphasized the importance of approaches to learning about RI that fall outside 
the scope of ‘formal training’ in the classroom. This allowed us to create guidelines on 
RI education and training that capture various approaches to learning about RI, and are 
specific to the needs of various stakeholders. An infographic of the finalized guidelines 
can be found on OSF: https://osf.io/6zbqc. 

Responsible supervision and leadership 

The co-creation workshop participants highlighted research institutions’ responsibilities 
regarding communicating the responsibilities of and requirements for good supervisors 
and leaders, but also emphasized the need for research institutions to provide 
adequate support and training to supervisors and leaders to achieve these. In this way, 
the resulting guidelines went beyond outlining what responsible supervision and 
leadership mean, but actually focused on how institutions can empower supervisors, 
PhD students and research leaders (e.g. principle investigators) to ensure responsible 
supervision practices. This included recommendations on providing structures for peer-
to-peer support, paying sufficient attention to researchers’ well-being, and providing 
bodies to consult in cases of conflict. The finalized guidelines have been visualized on 
this infographic which can be found on OSF: https://osf.io/8n5ud.  
 

https://osf.io/z7m3v/
https://osf.io/6zbqc
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Table 1: Breakdown of RI guidelines developing per topic using co-creation methods 
Topic # of 

guidelines 
Guideline content Target of 

guidelines 
RI education 
and training 

4 - RI training of bachelor, master 
and PhD students 

- RI training of post-doctorate 
and senior researchers 

- RI training of other RI 
stakeholders 

- Continuous RI education 

Research 
institutions 

Responsible 
supervision and 
leadership 

3 - Supervision 
- PhD guidelines 
- Leadership 

Research 
institutions 

Research 
environment 

4 - Culture building 
- Adequate education and skill 

straining 
- Managing competition and 

publication pressure 
- Diversity and inclusion 

Research 
institutions 

Selecting and 
evaluating 
proposals 

3* - RI plan 
- Methodological requirements 
- Diversity and inclusion 

Research 
 funders 

Preventing 
unjustifiable 
interferences 

4* - What counts as an unjustifiable 
interference? 

- Interference by funders 
- Interference by commercial 

influences 
- Interference by political/other 

external influences 

Research  
funders 

Monitoring of 
funded projects 

3* - Execution of the research grant 
- RI requirements 
- Financial monitoring 

Research  
funders 

*This is the number of guidelines created as a result of the co-creation workshops for this topic. However, after 
the co-creation workshops, at a guideline revision step, it was decided that these guidelines would all be merged 
into one longer guideline to cover the entire topic. 

Research environment 

The guidelines on building a responsible research environment provide practical steps 
that institutions can take to addressing this key, but less tangible, issue for RI (as seen 
by participants in another study we conducted, Labib, Roje, et al., 2021). One of the 
guidelines focused on the general question of how to create community building for a 
responsible research environment, and this guideline addressed various areas that 
institutions need to address such as conducting responsible research assessments; 
creating an open, safe, diverse and inclusive research culture; providing researchers 
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with appropriate support structures and training; and dealing with competition and 
publication pressure. While the guideline was broad, participants provided concrete in-
practice examples that could serve as inspiration for institutions on implementing 
these points. One such example was to publish institutional staff survey results, 
including negative comments, so as to create more transparency in the institution. The 
other three guidelines under the topic of responsible research environment, provided 
more detailed recommendations on specific aspects that were already highlighted 
under the general guideline on community building. The guideline focused on diversity 
and inclusion, for instance, emphasized the importance of taking an intersectional 
approach to diversity that accounts for different types of diversity (e.g. race, gender, 
class) and how they intersect, and provided concrete suggestions on how to do this 
(for instance by including diverse researchers in a bottom up way when developing 
diversity policies in the institution). A more detailed overview of the guidelines can be 
found on the OSF: https://osf.io/jcpgq. 

Guidelines for research funders 

The guidelines for research funders have been visualized on this infographic, available 
on OSF: https://osf.io/q2wra.  

Selecting and evaluating proposals 

When creating the guidelines for this topic, participants emphasized the difficulty to 
standardize detailed recommendations given the large diversity in funders in terms of 
size, funding streams (i.e. governmental or private), and culture. However, they agreed 
on some basics that apply across funders, such as requiring proposals to include a plan 
on how to safeguard RI; paying sufficient attention to the methodology section of 
submitted proposals; and removing biases from the selection and evaluation process 
(e.g. by ensuring that the language used to communicate to grant applicants is 
inclusive).  

Preventing unjustifiable interferences 

Co-creation workshop participants highlighted that not all interferences in the research 
process are unjustified and came to agreement about which are and are not justified. 
For instance, they concluded that the funder can influence the research agenda, but 
that interference in the publication of results is unjustified. In addition to 
recommending having a clear definition of ‘unjustifiable interferences' for each 
research funder, the guidelines on this topic also provide recommendations on how to 
prevent such interference and deal with it. These recommendations address various 
phases of the research and funding process, from the moment of selecting and 
evaluating proposals (in which preventing conflicts of interests is considered crucial), 
to providing guidelines about projects co-funded by commercial parties,  and 
addressing how to keep researchers independent in the publication step of the 
research process.  
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Monitoring of funded projects 

Co-creation workshop participants emphasized that while having funders monitor 
funded projects is crucial as a way to increase the trustworthiness of research, this 
monitoring process should be collaborative and cooperative (rather than employ a 
policing approach). While participants provided various recommendations on how to 
monitor projects in a manner that is fruitful and minimally bureaucratic (e.g. providing a 
checklist of points that researchers can report on to the funder), they also emphasized 
the need to create a quality assurance system for the monitoring process. Therefore 
the monitoring guidelines provide both ‘what to monitor’ recommendations for 
funders, as well as recommendations on ‘how to’ ensure that this is done in a 
cooperative and productive manner. 

4. Why and when to use co-creation methods for guideline 
development?  

Since the use of co-creation methods for RI guideline development is a novel approach, 
we frequently interrogated the advantages and disadvantages of co-creation methods 
and their suitability for RI guideline creation. In this section, we reflect on why and 
when it is suitable to use co-creation methods for developing guidelines. For this, we 
are combining our own experiences with those of our participants. To learn about our 
participants’ reflections, we conducted a set of informal interviews with one 
participant from each of our workshops, with the aim to explore how participants 
evaluated co-creation methods for developing RI guidelines. More details about the 
interviews, including the interview guide, characteristics of interviewees (including 
their interviewee numbers, demarcated as ‘IN’), and interview procedures can be found 
in Appendix 2.  

Why use co-creation methods for RI guideline development? 

Stakeholder engagement 

Our interviewees identified close stakeholder engagement as a key benefit to co-
creation methods. They indicated that the stimulating exercises of our workshops kept 
them closely engaged and willing to contribute to the RI guidelines. Interviewees 
expressed that our workshops were: “interactive and colorful, and not boring…” (IN 
3), “quite remarkable” (IN 6), “insightful and interesting” and “innovative” (IN 7), 
“fun” and “rewarding” (IN 8). One of our interviewees mentioned that when “you 
have [people] on board [and engaged], they will implement [the guidelines] because 
they like it and because they contributed to it” (interviewee number, IN 18). Another 
participant remarked that engaging stakeholders actively is especially necessary to get 
“buy-in”, i.e. to ensure that all stakeholders support the guidelines (IN, 14). Others 
mirrored these views by stating that stakeholder engagement is especially valuable to 
increase the likelihood that the guidelines will be actively used by institutions after the 
development process is complete. There were also some participants who appeared 
less comfortable with the workshops, more specifically to the online setting of the 
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workshops, with a few remarking that MIRO was difficult to use. Others expressed that 
while their initial reaction to the workshop invitation was hesitant due to the online 
setting, they were then surprised to experience the online workshops as interesting 
and productive. 

These results are promising, especially because we were initially concerned – 
also due to challenges outlined in Deserti, Rizzo, and Smallman (2020) – that it might be 
difficult to stimulate research stakeholders such as policy makers to embrace the 
creative aspects of co-creation methods (e.g. work with images to create a broad range 
of new ideas and alternative perspectives). Features of co-creation methods that make 
it particularly suitable for engaging stakeholders involve a) giving stakeholders the 
opportunity to create outputs based on their own needs, which they can then use 
themselves, and b) using interactive and playful exercises, by design (Sanders & 
Stappers, 2012). This level of stakeholder engagement in our co-creation process is not 
fully surprising given that co-creation methods have also been previously used 
successfully with other groups of analytical, or ‘critical’, participants, including CEOs, 
healthcare workers, and policy makers (e.g. Agrawal, Kaushik, & Rahman, 2015; Fuster 
Morell & Senabre Hidalgo, 2020; Kimbell & Bailey, 2017; Sanders & Stappers, 2012; 
Waseem, Biggemann, & Garry, 2018). Even stakeholders who might initially be hesitant 
about participating in creative workshops can be stimulated to be creative and engage 
in ‘serious play', using and offering the appropriate tools to evoke creativity (e.g. 
‘inspirations’ and stimulating workshop exercises) and the reassurance that the ‘play’ 
will lead to productive and valuable outputs for the participants (Hinthorne & 
Schneider, 2012; Sanders & Stappers, 2012). 

We encountered a few difficulties with ensuring that all participants were 
comfortable online. However, we experienced the use of a whiteboard interactive 
software like MIRO to facilitate engaging workshop sessions virtually positively, since it 
allowed participants from different parts of the world – time differences allowing –  to 
collaborate together on one platform in real time, using various creative tools (Busse & 
Kleiber, 2020; Kaur, Kaur, & Blomkamp, 2021). Since MIRO requires some familiarization 
before it can be used optimally, we found it helpful to organize one-on-one calls with 
each participant ahead of time to explain the tool and help them practice with it. It 
might be, however, that participation in more than one workshop is necessary for all 
participants to feel comfortable with tools like MIRO, and that simpler tools are needed 
when engaging one-time participants who are not very tech-savvy (e.g. Google, n.d.) . 
However, this has to be weighed against the inconveniences that simpler tools might 
present, such as limitations for facilitators and not providing all technical options 
needed for a workshop. 

Inclusion of diverse perspectives 

Co-creation methods were also considered valuable by our interviewees in stimulating 
the inclusion of a broad range of perspectives in the RI guidelines. As put by one of our 
interviewees, discussing diverse views is important “to prevent skipping some steps 
and starting with a one-sided perspective” (IN 1). Another interviewee also appreciated 
that “co-creation is not only meant to see what is mainstream but what are possibly 
dissenting views”, since when it comes to RI guidelines, “minority views are as 
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important as majority views”, as they are likely “more problematic, more novel, and 
innovative” (IN 6). Our workshop participants appreciated that co-creation methods 
actively encourage participants to share their diverse and unique perspectives in 
various ways, including starting workshops by first encouraging participants to be open 
to various ideas – and even be stimulated to “dream” about an ideal guideline (IN 8) – 
and only afterwards select ideas which are more practical and feasible; giving all 
participants “time to reflect on an issue” individually and then stimulating them to 
share these reflections in discussion with the group (IN 22); the framing of questions in 
ways that lead to different interpretations; combining visual and textual elements 
during the workshops (as people “respond differently when [they] have cartoons or 
words” (IN 22)); and “focusing on real-life experiences” of the participants to “come 
up with bigger perspectives” (IN 9). However, our interviewees also highlighted that 
the diversity of perspectives that can be included in a workshop is limited to the 
characteristics of the workshop participants. We received some criticism that despite 
there being sufficient diversity among our participants in terms of gender, stakeholder 
type, and country in Europe, we did not include enough participants from junior ranks, 
countries outside Europe, and diverse cultural backgrounds in our co-creation 
workshops.  

Indeed, compared to other guideline development methods we have previously 
used, such as Delphi studies, we also found co-creation methods to more actively focus 
on evoking a broad range of ideas. These results confirm that co-creation methods are 
suitable for addressing complex problems, since they actively promote the inclusion of 
various perspectives (van Woezik et al., 2016). However, the results also suggest that to 
include a broad range of perspectives, both diversity in the demographic characteristics 
of participants, as well as the use of techniques that evoke various perspectives among 
a specific group (e.g. using phrasings that lead to different interpretations), are 
needed. However, including diversity in all dimensions of the demographic 
characteristics of participants will require a larger number of participants and, hence, 
workshops. The decision as to whether to hold workshops online or in-person will also 
have an influence on the diversity of the participants included in the workshops. 

When it comes to guideline development, including diverse perspectives is 
helpful to ensure that the guidelines are sensitive to the needs of all relevant 
stakeholders. For RI guidelines, this includes research stakeholders across disciplines, 
countries, and institutions. Of course, at the end of the guideline development process, 
many ideas will need to be abandoned so that only the highest quality ideas are used. 
Yet, starting out with an open approach and allowing diverse users to define priorities 
allows guidelines to address the most important needs of all stakeholders. 

When use co-creation methods for developing RI guidelines? 

Our advice to other researchers and practitioners is to use co-creation methods early in 
the guideline development process. Early use of co-creation methods allows for – as 
described by one participant (IN 22) – guideline “details [and nuances] that would be 
missed in a different setting”. Additionally, early use of co-creation methods in the RI 
guideline development process – as we did – allows for a timely understanding of the 
level of agreement about the RI guideline content among stakeholders, as well as for 
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consensus building. Many of our participants, for instance, said that they were satisfied 
to see that after discussions in the workshops, many points of agreement emerged and 
remaining differences in opinion – although well represented in the final outputs – 
were small and mainly related to the specific context in which the participants worked 
in (e.g. country, institution type).  

Co-creation methods can be followed up by additional steps in the guideline 
development process to ensure that guidelines are well refined. This was highlighted 
by our interviewees, one of whom mentioned that the guidelines are still “very 
general”, whereas they “should be specific and…offer a way of action” (IN 17), and 
another who suggested that further steps are needed to write “things [i.e. the 
guideline items] in a clear and academic language” (IN 6).  

Although the interviews were held before the interviewees had the chance to 
see the guidelines resulting from the workshops, these results already indicate that the 
workshops led to an abundance of ideas for the guidelines addressing important 
aspects of the workshop topic, which needed fine tuning later. This is in line with what 
we observed, since at the end of our guideline development process, we had a 
comprehensive set of guidelines for each of our 6 RI topics, which included agreements 
formed by participants across workshops. Furthermore, the workshops helped to 
elucidate differences in how institutions and funders from various countries approach 
RI (e.g. regarding laws, definitions, existing infrastructures and policies, etc.). In line 
with the interviewee’s concerns, while the resulting guidelines were comprehensive, 
they were less ‘actionable’ (i.e. ready to be used). This is because our workshops 
produced a lot of ideas, but 1) the organization of these ideas (including merging, 
regrouping, and simplifying ideas) was not finished after the workshops, 2) the 
formulation of the ideas into concrete recommendations needed further fine-tuning 
(e.g. some items needed to be made general enough to be implementable across 
different institutions and funders in Europe). This is not surprising; given that workshop 
discussions using co-creation methods are focused on broader ideas even during 
convergent steps, there is less room for fine-tuning the details of the guideline 
formulations during workshops.  

This suggests that guideline developers should use co-creation methods as the 
first major phase of the RI guideline development process – akin to the ‘fuzzy front 
end’ of design described by Sanders and Stappers (2012) – to bring diverse and out-of-
the-box perspectives to the floor, and then follow up with other methods to finalize 
the RI guidelines (such as expert working groups, surveys, and consensus methods). In 
line with this view, we used additional steps after the co-creation methods to finalize 
our guidelines, including a small expert working group to refine the guidelines, input 
from additional experience and content experts, as well as piloting of the guidelines. 
We expect that using such a multi-stage guideline development process helped to 
engage diverse stakeholders closely throughout the guideline development process to 
incorporate diverse perspectives and safeguard the quality of our guidelines and 
promote their implementation. Furthermore, such an approach allows the joint 
development of not only the guideline content, but also the format, as well as an early 
exploration into potential implementation challenges and opportunities. However, we 
also acknowledge that this process costs substantial time and human resources, which 
might not always be available, particularly in smaller RI guideline development projects. 
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5. Conclusions 

In this paper, we reflect on what we learned about co-creation methods when 
developing RI guidelines to share insights with other researchers and practitioners on 
how, why and when they can use co-creation methods for developing RI guidelines, as 
well as sharing what the outputs of co-creation methods can be. Regarding the ‘how’ 
question, we discuss that careful and extensive planning is required to prepare co-
creation methods. This includes setting a clear and suitable research aim, designing the 
guideline development process using alternating diverging and converging steps, and 
recruiting diverse participants into a number of small and intense workshops. 
Additionally, we discuss the importance of sensitizing participants prior to the 
workshop to prepare them for creativity, as well as organizing and facilitating engaging 
and structured workshop exercises to stimulate productivity. Finally, we discuss that 
researchers have a variety of options regarding how to analyze their data in order to 
develop the guidelines, depending on the time available and purpose of the analysis.  

Regarding the question of ‘what’ co-creation methods can result in, we present 
an overview of the resulting guidelines for the six topics we addressed using co-
creation methods: 1) RI education and training, 2) responsible supervision and 
mentoring, 3) research environment, 4) selecting and evaluating funding proposals, 5) 
preventing unjustifiable interferences in the research process, and 6) monitoring of 
funded projects. The results show that co-creation methods help to develop RI 
guidelines that are sensitive to the needs of diverse RI stakeholders.  

As to ‘why’ use co-creation for guideline development, in our view, co-creation 
methods are unique and valuable to the guideline development process. They are 
particularly helpful in terms of engaging stakeholders closely throughout the guideline 
development process, as well as evoking a broad range of ideas and including diverse 
perspectives in the guidelines. This allows for the development of guidelines that meet 
diverse stakeholders’ actual needs.  

To address the ‘when’ question, our experiences indicate that co-creation 
methods are most helpful at the early phase of the guideline development process. We 
would recommend guideline developers to use a multi-stage approach to co-creating 
guidelines; co-creation methods likely need to be followed up by additional guideline 
development methods (e.g. expert working groups, consensus methods, etc.) to 
further organize the ideas generated by co-creation, and make guidelines precise, 
actionable and implementable.  

Supplementary materials 

Appendices I-III can be found here: https://osf.io/rkap7/  
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6. Co-creating research integrity education guidelines 
for research institutions 

Abstract 

To foster research integrity (RI), research institutions should develop a continuous RI 
education approach, addressing various target groups. To support institutions to 
achieve this, we developed RI education guidelines together with RI experts and 
research administrators, exploring similarities and differences in recommendations 
across target groups, as well as recommendations about RI education using 
approaches other than formal RI training. We used an iterative co-creative process. We 
conducted four half-day online co-creation workshops with 16 participants in total, 
which were informed by the RI education evidence base. In the first two workshops, 
participants generated ideas for guidelines’ content, focusing on different target 
groups and various approaches to RI education. Based on this content we developed 
first drafts of the guidelines. Participants in the third and fourth workshop refined 
those drafts. We next organized a working group which further prioritized, 
reorganized, and optimized the content of the guidelines.  

We developed four guidelines on RI education focusing on a) bachelor, master 
and PhD students; b) post-doctorate and senior researchers; c) other RI stakeholders; 
as well as d) continuous RI education. Across guidelines, we recommend mandatory RI 
training; follow-up refresher training; informal discussions about RI; appropriate 
rewards and incentives for active participation in RI education; and evaluation of RI 
educational events. Our work provides experience-based co-created guidance to 
research institutions on what to consider when developing a successful RI education 
strategy. Each guideline will be offered as a distinct, publicly available tool in our 
toolbox (https://sops4ri.eu/toolbox/) which institutions can access, adapt and 
implement to meet their institution-specific RI education needs.  

 
Trial registration: https://osf.io/zej5b  

 
Keywords: education, training, research integrity, responsible conduct of research, 
guidelines, institutions 

Background 

Research integrity (RI) can be defined as doing research according to high professional, 
methodological and ethical standards (Boehme et al., 2016), and is crucial for producing 
trustworthy research findings. Fostering RI is the joint responsibility of multiple 
stakeholders (Bouter, 2018) because RI is influenced by various individual, institutional, 
and systemic factors. These include researchers’ personal character traits and ethical 
decision making skills (Tijdink et al., 2016), the departmental research culture (Haven et 
al., 2019; Joynson & Leyser, 2015), availability of responsible leadership (Pizzolato et al., 
2022), and assessment criteria for funding, hiring and promotion (Aubert Bonn & 
Bouter, 2021; Titus et al., 2008). Since researchers and their behaviors are highly 



Section 2: Developing guidelines 

143 

dependent on the infrastructures, procedures, support systems, and research 
environments present at their institution, research institutions, in particular, play an 
important role in fostering RI (Mejlgaard et al., 2020).  

One of the core responsibilities of research institutions is to provide RI education 
and training (All European Academies, 2017; Mejlgaard et al., 2020), with some 
countries even having legal mandates for researchers or research institutions receiving 
public funding, such as the US (Kalichman, 2014). RI education is thought to shape 
knowledge, skills, and attitudes towards RI and thereby increase awareness about 
responsible research practices (RRPs) and questionable research practices (QRPs) 
(Kalichman & Plemmons, 2007; Labib, Roje, et al., 2021), and contribute to a better 
research culture (Kalichman, 2014). QRPs consist of practices that do not count as 
outright misconduct but can hamper the quality of research, e.g. selective reporting, 
hypothesizing after results are known, p-hacking, or poor supervision. The terms 
‘education’ and ‘training’ are often used interchangeably and there are numerous ways 
to define them (Masadeh, 2012). In this paper, we use the term ‘RI education’ to refer 
to all approaches used to develop researchers’ cognitive and moral understanding of, 
and skills related to, RI. On the other hand, we say ‘training’ when addressing specific 
formal instructional events used for RI education (e.g. courses, workshops). Thus, we 
see RI training as an important aspect of RI education.  

There is an increasing provision of RI trainings globally (Abdi, Pizzolato, et al., 
2021; Evans et al., 2021; Kalichman, 2014; Mejlgaard et al., 2020), but these are typically 
developed without being part of a general overarching institutional RI education 
strategy (Kalichman, 2014; Kalichman & Plemmons, 2007), and as such there is a risk 
that trainings are experienced as one-off events which have little impact on 
participants’ long-term behavior (Barnes et al., 2006). Furthermore, most existing RI 
educational events target PhD students, even though research shows that diverse 
stakeholders also see the need for targeting other students (i.e. at the bachelor and 
master level), researchers across ranks, as well as other institutional stakeholders 
involved in research such as institutional leaders and RI policy makers (Labib, Evans, et 
al., 2021). Because of the diverse needs of various research stakeholders (Labib, Evans, 
et al., 2021), it might be that different educational strategies are required for different 
stakeholders (e.g. students as opposed to senior researchers). Moreover, it might be 
that RI training is not sufficient in providing adequate RI education, considering that RI 
education also takes place in informal ways, such as through supervision and 
socialization in the research process (Labib, Evans, et al., 2021). 

 It could be valuable and efficient for research institutions to develop an RI 
education strategy which includes educational approaches tailored to different target 
groups (including students, researchers and other institutional stakeholders) and 
allows for continuous RI education (Barnes et al., 2006; Labib, Evans, et al., 2021). RI 
education guidelines, entailing recommendations and best practices, can provide 
considerations for institutions on what to include in their institutional RI education 
strategy. By ‘guidelines’, we refer to documents containing guidance, and by 
‘recommendations’ we refer to the specific items in the guidelines. To ensure that 
guidelines are sensitive to stakeholders’ actual RI education needs, they should be 
focused on practice and incorporate the perspectives and experiences of various 
research stakeholders. A co-creative approach to developing the guidelines, where 
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stakeholders are not only consulted but also directly involved in the guideline 
development process, is helpful to achieve this (den Breejen et al., 2012; Labib, 
Pizzolato, et al., 2021). 

Together with various research stakeholders, we used an iterative co-creative 
methodology, which resulted in co-created guidelines on RI education for research 
institutions. In this paper, we describe the development of these guidelines and reflect 
on them by focusing on three questions: 1) Which recommendations are applicable 
across various RI education target groups?; 2) Are there any specific recommendations 
that are applicable to some target groups but not others?; and 3) What additional 
recommendations to research institutions, i.e. institutional officials and decision 
makers, are needed to increase awareness about RI in the institution, other than 
providing RI training? 

Methods 

The guidelines presented in this paper are the result of a combination of iterative steps 
used to co-create guidelines on a number of distinct RI topics (Figure 1). Here, we focus 
on the methods and results relating specifically to the guidelines on the topic of RI 
education. To obtain a first overview of potential considerations to include in these 
guidelines, we used insights from several previous empirical studies, which can be seen 
as preliminary steps in our guideline development process (Gaskell et al., 2019; Labib, 
Evans, et al., 2021; Labib, Roje, et al., 2021; Ščepanović et al., 2021; Sørensen et al., 2021). 
We next conducted four co-creation workshops together with various stakeholders to 
develop the guidelines, and then formed a working group to further revise and 
operationalize the developed guidelines. 
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Figure 1 Guideline co-creation process. Since the preliminary steps have been discussed in detail elsewhere 
(Labib, Evans, et al., 2021; Labib, Roje, et al., 2021; Roje et al., 2021, 2022; Ščepanović et al., 2021; Sørensen et al., 
2021), this manuscript elaborates more on the co-creation workshops and revision and finalization steps of the 
guideline development process. 

Preliminary steps 

We identified available recommendations on the topic of RI education, as well as gaps, 
by: 1) performing scoping reviews on best practices for RI promotion (including RI 
education) (Ščepanović et al., 2021) and the factors for successful implementation of 
these (Roje et al., 2022); 2) conducting 23 interviews with RI experts (Roje et al., 2021); 
and 3) a Delphi consensus-study with 68 research policy makers and research leaders 
across Europe (Labib, Roje, et al., 2021). Informed by these studies, we then conducted 
30 focus groups with researchers and other research stakeholders from different 
disciplines and countries in Europe (Labib, Evans, et al., 2021) to explore their 
perspectives and preferences regarding RI education. Based on the insights gained, we 
compiled a comprehensive list of possible recommendations for research institutions 
on RI education (Lechner et al., 2020), which were represented as ‘inspirations’ 
(elaborated on further below) and served as input for a set of co-creation workshops. 
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Co-creation workshops 

We conducted four co-creation workshops to jointly develop the RI guidelines together 
with various research stakeholders. The workshop methods have been described in 
detail elsewhere (Labib, Pizzolato, et al., 2021). The workshops included active 
involvement – rather than mere consultation – of stakeholders from the onset of the 
guideline development process (Labib, Pizzolato, et al., 2021). We followed co-creation 
workshop approach as elaborated on by Sanders and Stappers (2012), where 
stakeholders are engaged in creative workshops to jointly develop user-centered 
outputs. The workshops stimulated stakeholders to reflect on their experiences with RI 
education through the use of various interactive exercises making use of visual and 
textual stimuli to create ideas for guidelines, and then discuss these with others to 
build on each other’s ideas, prioritize ideas, and make joint conclusions (Labib, 
Pizzolato, et al., 2021). The methods were aimed at incorporating the actual needs and 
perspectives of stakeholders (Sanders & Stappers, 2012), and can be considered 
particularly valuable for eliciting a broad range of ideas (Labib, Pizzolato, et al., 2021). 

Participants 

We used a purposive recruitment strategy to identify and invite participants who were 
potential lead users of the guidelines (i.e. have a responsibility in their implementation). 
Participants included RI experts and research administrators representing different 
countries, professional roles, and genders. We aimed to recruit 4-6 participants per 
workshop to allow for in-depth discussions (Labib, Pizzolato, et al., 2021). Other 
relevant stakeholders’ specific needs in relation to RI education – including those of 
junior researchers and PhD students – identified in the preliminary steps (e.g. focus 
groups), were fed into the co-creation workshops as preparatory material that 
workshop participants received before joining the workshops. To invite participants, 
we simultaneously 1) approached contacts from our networks via email, followed by 
snowballing, and 2) approached people listed in internal databases of RI experts (e.g. 
ENERI, https://eneri.eu/; EARMA, https://www.earma.org/). We recruited 16 participants 
in total trough this strategy (Table 1).  
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Table 1: Characteristics of participants 
Characteristics  Number of participants 
Participating in each 
workshop 

 

Workshop 1 4 
Workshop 2 5 
Workshop 3 4* 
Workshop 4 5* 
Total 16 
Gender  
Female 10 
Male 6 
Stakeholder type**  
Research manager 6 
Senior researcher 2 
Research head 1 
RI coordinator 6 
Publisher 1 
Country  
Belgium 2 
Finland 1 
Germany 1 
Ireland 2 
Italy 1 
Lithuania 1 
Netherlands 2 
Spain 3 
Sweden 1 
Switzerland 1 
UK 1 
Total number of 
countries 

11 

*One of these participants had also contributed to the first or second workshop 
** We categorized participants’ roles based on their job titles and positions. Research manager includes 
stakeholders with job titles such as research manager, research support manager, graduate education officer, 
research integrity officer/manager, and assistant to ombudsperson. Senior researcher includes researchers who 
are assistant, associate or full professors. Research head refers to researchers with positions as department, 
faculty, or institution wide leads (e.g. department heads, rectors). RI coordinator includes those with job titles 
such as RI or ethics coordinator, research coordinator, and scientific coordinator. Publisher refers to participants 
primarily representing a research publisher. 

Workshop set-up and organization 

The workshops were approved by the institutional review board of KU Leuven under 
dossier number G-2020011945. Prior to taking part in the workshops, participants 
received an information leaflet and signed an informed consent form. A detailed 
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workshop protocol can be found on the Open Science Framework 
(https://osf.io/8upmb/). We conducted four co-creation workshops to develop the RI 
education guidelines: workshops one and two were dedicated to content creation and 
workshops three and four were dedicated to content refinement (Figure 2, with more 
details available in Appendix I). We created ‘inspirations’ – images or short pieces of 
text representing different recommendations – based on a compilation of existing 
ideas and recommendations about RI education from the preliminary steps (Lechner et 
al., 2020). The ‘inspirations’ served as ‘sensitization’ material; ‘sensitization’ primes 
participants to various ideas and promotes creativity in co-creation workshops 
(Sanders & Stappers, 2012; Sleeswijk Visser et al., 2005). The ‘inspirations’ sensitized 
participants to ideas about RI education elicited in the preliminary steps, and promoted 
different interpretations, as well as encouraging discussion of out-of-the-box, new 
ideas (Labib, Pizzolato, et al., 2021). We sent the resulting ‘inspirations’ to all 
participants.  

A week later, we conducted the first two workshops. During each workshop, we 
asked experts to create the content of RI education guidelines separately for 1) 
students, 2) researchers, and 3) other stakeholders, to ensure that relevant differences 
between target groups could be addressed. Furthermore, each workshop had a section 
dedicated to the role of providing directed advice and counseling for RI as a form of 
teaching about RI, to address forms of RI education that do not fall under the category 
of formal RI training.  During these content creation workshops, we focused on 
generating a broad range of ideas for the content of the guidelines. Based on the 
discussions in the content creation workshops, we drafted a first version of the 
guidelines which we sent to participants of the content refinement workshops (i.e., 
workshops three and four). During the content refinement workshops, we asked 
participants to provide general comments, additions and concerns about the 
guidelines, for instance regarding redundancies, gaps, lack of clarity, conflicting 
statements, etc. Following the content refinement workshops, we revised the 
guidelines further and sent them to participants to provide any additional comments or 
suggestions. Further details about the workshop proceedings, technical details, and 
facilitation can be found in Appendix I. 

Each workshop lasted approximately 3 hours. Due to the COVID-19 pandemic, we 
conducted all workshops online using the virtual collaborative whiteboard software 
program MIRO (https://miro.com), and the video conference program Zoom 
(https://zoom.us/). The workshops were led by a facilitator (NE, JT or KL), as well as one 
or two co-facilitators (DP, BT, IL, NS), and they were audio and video recorded, and 
transcribed. The role of the facilitator throughout the workshops was to guide the 
process of co-creation and ensure the inclusion of all participants’ ideas, without 
providing input to the content. The detailed program for each workshop can be found 
on the Open Science Framework (https://osf.io/9bztf/). 
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Figure 2 Guideline co-creation project process 

Analysis 

KL, IL, and JT used inductive (Boyatzis, 1998) and deductive thematic analysis (Crabtree 
& Miller, 1992) to analyze the results of the ‘content generation’ and ‘content 
refinement workshops’, respectively, through an analysis-on-the-wall approach using 
MIRO as described by Sanders and Stappers (2012). The analysis was done 
collaboratively by the coders as described in Appendix I as is common for co-creation 
methods (Sanders & Stappers, 2012), so as to include various perspectives in the coding 
and enrich the interpretation and construction of codes and themes. Differences 
between coders therefore contributed to a more nuanced understanding of themes, 
and contributed towards an iterative analysis process. A detailed code book including 
the theme and subtheme labels, and detailed descriptions and illustrative quotes for 
each was collaboratively developed by KL and NE (https://osf.io/y3c5n/). The code book 
was created per topic discussed in each workshop, namely the RI education of 
students, researchers, other RI stakeholders, and RI counseling and advise (which came 
to encompass all informal RI education approaches). Using the insights from the 
analysis, we developed the first and second draft of the RI education guidelines. To 
assess thematic saturation, we compared the insights gained during the content 
creation workshops (i.e. the analysis results and resulting guidelines) with the 
recommendations compiled from the preliminary steps, based on the views of other 
stakeholders (i.e. Lechner et al., 2020). Any points from the previous steps which had 
not been discussed in the content creation workshops were added to the guidelines, 
marked in a different color (as can be seen in Appendix II), and fed into the content 
refinement workshops, so that the content refinement workshop participants could 
comment on them. A detailed description of these analysis steps can be found in 
Appendix I. 
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Revision and finalization of the guidelines 

After the co-creation workshops, the precise formulations of the recommendations in 
the guidelines needed further revision in order to be clear and usable (Labib, Pizzolato, 
et al., 2021). We organized a revision working group, composed of KL, GW and TK, 
which prioritized, reorganized, and optimized the draft recommendations in the 
guidelines (please see https://osf.io/f9ghj/for more details). The working group aimed 
to increase the understandability, implementability, and comprehensiveness of the 
guidelines. While revising the guidelines in the working group, we scrutinized the 
similarities and differences in the recommendations across the RI educational target 
groups, to ensure that the recommendations for each target group were relevant and 
appropriate.  

We had intended to create four guidelines on topics that were determined 
together with stakeholders in one of the preliminary steps of the research (Labib, Roje, 
et al., 2021), namely the RI education of 1) students and researchers without a 
doctorate; 2) researchers with a doctorate; 3) research support staff and RI teachers; 
and 4) RI counseling and advice (as a form of education that falls outside of formal 
training). However, based on feedback from other research in the preliminary steps 
(Labib, Evans, et al., 2021) and the co-creation workshop participants about these 
categories, during the guideline revision process, we revised the categories to the RI 
education of 1) bachelor, master and PhD students, 2) post-doctorate and senior 
researchers, 3) other RI stakeholders, and 4) Continuous RI education. This required 
some substantial changes to the 4th category; we reworded the title of the guideline 
on RI counseling and advice to explicitly include all forms of informal RI education and 
included insights from the workshops that were not only about RI counseling and 
advice, but also about other ways of raising awareness about RI within an institution. 
Additionally, we removed RI counseling and advice recommendations that were not 
related to RI education (e.g. those dealing with misconduct), based on participants’ 
suggestions.  

Following this, we sent the guidelines to three external stakeholders with 
expertise in RI (MvdH, JPB, and MM), for feedback on how to further refine the 
guidelines to improve their implementability. We instructed experts to provide us with 
concrete feedback that we used to revise the guidelines directly. To ensure that the 
feedback from participants of the co-creation project was well considered and 
understood in the revision process, we also sent the revised guidelines to the co-
creation workshop participants as a final member check (Thomas, 2017). All but one of 
the participants responded with approval of the guidelines or some additional 
suggestions – which we then integrated into the guidelines. Suggestions from the 
experts and participants were mostly related to refining the formulations in the 
recommendations (e.g. to recommend the use of ‘diverse learning environments’, 
rather than ‘blended learning’ for RI training). Other suggestions were related to 
implementation, and were not aimed at revising the guidelines themselves. A full 
overview of the suggestions received can be found on OSF: https://osf.io/we6pq. 
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Results 

To adequately address the needs of students, researchers and research support staff, 
as well as incorporate various formal and informal approaches to RI education, we co-
created four guidelines on RI education. Each guideline focused on a specific topic that 
we decided on together with various stakeholders (Labib, Roje, et al., 2021; Ščepanović 
et al., 2021; Sørensen et al., 2021), and then finalized in the further guideline 
development process. The guidelines focus on: a) RI education of bachelor, master and 
PhD students (https://osf.io/z7m3v/); b) RI education of post-doctorate and senior 
researchers, including all researchers with a doctorate ranging from early career 
researchers to full professors (https://osf.io/6d9ta/); c) RI education of other 
institutional RI stakeholders (e.g. ombudspersons, research integrity officers, etc., 
https://osf.io/ya3qj/); and d) continuous RI education (https://osf.io/ambg3/). Guideline 
c focuses on stakeholders, other than researchers, who play an important role 
regarding RI. This includes people involved in developing and implementing RI policy at 
the institution, handling complaints, raising awareness about RI, or providing support 
or information to researchers for good research practice (e.g. RIO, ombudsperson, 
data management officer). The exact tasks and responsibilities of RI stakeholders 
targeted in guideline c differ per institution and country in Europe, so the guidelines do 
not provide descriptions of each role in detail.  

Guidelines a-c focus on the steps institutions can take to provide successful 
education to various target groups, while guideline d focuses on approaches for RI 
education other than formal RI training. To ensure that the guidelines are flexible 
enough to be incorporated in different institutional and country settings, we refrained 
from prescribing specific training aims or content in them, nor a specific theory about 
RI education. Instead, the guidelines provide higher level recommendations which 
need to be further operationalized and tailored to the local context of the institution. 
Institutions with many resources and already existing RI education policies in place may 
be able to include many of the recommendations directly, while those with fewer 
resources or existing RI infrastructure will need to phase the recommendations in 
slowly over time. We do not provide instructions for institutions on how to do this, 
because the order and manner of implementing recommendations will depend on the 
specific institutional context, but we provide ‘in practice examples’ for different 
recommendations which can serve as inspiration for institutions on where to get 
started. The main recommendations from each guideline are shown in Table 2, whereas 
the full versions are available in Appendices IV-VII (where the ‘in practice examples’ can 
also be found). As can be seen, there were commonalities in the guidelines across 
target groups, but there were also some important points of distinction that merit 
discussion.  

 
 
 
 



Chapter 6: Co-creating RI education guidelines for research institutions 

152 

Table 2: Key recommendations from the guidelines on RI education 
Guideline title a. Guidelines for research institutions on the RI education of 

bachelor, master, and PhD students 
Recommendations 1. Integrate mandatory RI education into the bachelor and 

master curriculum 
2. Deliver a mandatory RI course at the start of the PhD 

trajectory 
3. Provide PhD students with follow-up elective courses on RI 
4. Organize opportunities to discuss RI informally 
5. Provide train-the-trainer education and basic qualifications 

for RI trainers 
6. Use diverse learning environments, combining online and 

in-person elements in RI education 
7. Focus on students’ actual experiences with research rather 

than merely addressing theory in RI education 
8. Motivate and reward students to actively take part in RI 

education 
9. Evaluate educational programs 

  
Guideline title b. Guidelines for research institutions on the RI education of 

post-doctorate and senior researchers 
Recommendations 1. Deliver mandatory training about RI for researchers starting 

new positions 
2. Provide researchers with follow-up specialized training on 

RI 
3. Involve senior researchers in the RI training of students and 

junior researchers 
4. Organize opportunities to discuss RI informally 
5. Provide train-the-trainer education and basic qualifications 

for RI trainers 
6. Use diverse learning environments, combining online and 

in-person elements in RI education 
7. Consult with researchers about their RI education needs 

and tailor education accordingly 
8. Motivate and reward researchers to actively take part in RI 

education 
9. Evaluate educational programs 

  
Guideline title c. Guidelines for research institutions on the RI education of 

institutional RI stakeholders 
Recommendations 1. Provide institutional RI stakeholders who are not 

performing research with basic RI training 
2. Organize events where RI stakeholders come together to 

ask questions, exchange experiences and discuss how to 
work together on RI 
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3. Provide train-the-trainer education and basic qualifications 
for RI trainers 

4. Organize follow-up educational events when RI policies and 
regulations change 

5. Provide opportunities for peer-to-peer learning about RI 
6. Motivate and reward various RI stakeholders to actively 

take part in RI education 
7. Evaluate educational programs 

  
Guideline title d. Guidelines for research institutions on continuous RI education 
Recommendations 1. Provide researchers with educational RI resources to 

consult when needed 
2. Show institutional commitment to provide continuous RI 

education 
3. Provide researchers with contact persons who can support 

continuous RI education, by providing low-threshold, 
disciplinary-specific advice on day-to-day RI questions 

4. Develop policies to foster responsible supervision and 
leadership 

5. Develop policies for building a responsible research 
environment 

 
Table 2 continued 

I. Commonalities across target groups 

1. Initial mandatory RI training 

Across target groups, the co-creation participants recommended mandatory RI training 
to ensure that everyone in the institution is well-informed about RI. More specifically, 
co-creation participants thought that RI training should be mandatory when starting a 
new academic degree program (e.g. a bachelor, master, or PhD trajectory) or a new 
research position (e.g. new professorship, new postdoctoral research contract, etc.). 
Furthermore, participants stressed the importance of having RI trainers undergo train-
the-trainer courses to ensure that they are not only aware of RI theory, but are also 
equipped with the necessary didactic skills and tools to train students and researchers. 
Participants also highlighted that other RI stakeholders such as ombudspersons and RI 
officers would benefit from educational activities about RI, although they did not 
explicitly mention formal training for this. In our revision working group, we proposed 
to extend the recommendation for formal basic training also to these RI stakeholders 
when starting new positions, to ensure that they have sufficient knowledge of RI to be 
able to support researchers with RI. 

2. Follow-up RI training 

The co-creation workshop participants recommended that all target groups should be 
provided with periodic follow-up RI training. At the bachelor and master level, they 
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suggested that discussing RI in depth during the thesis research phase would be most 
appropriate. For PhD students, it was thought that follow-up courses on discipline-
specific RI topics such as data management would be most helpful in supporting 
students’ research practice. Similarly, the co-creation workshop participants suggested 
that repeating follow-up disciplinary-specific training every 2-3 years to address specific 
RI issues such as new developments in research, would also be valuable for post-
doctorate and senior researchers to keep up with the newest regulations and policies, 
as well as to refresh their knowledge and skills on RI. The same reasoning applied to 
other RI stakeholders such as RI officers, ombudspersons, and policy staff, to suggest 
that institutions should provide new training for these target groups every time new 
policies and regulations are introduced.  

3. Informal discussions about RI 

The importance of informal RI discussions were highlighted during our co-creation 
workshops, where many participants thought that discussing RI experiences and 
problems in informal meetings together with colleagues, supervisors and supervisees, 
would be valuable for continuous RI peer-to-peer learning. However, some participants 
were concerned that it might be difficult for institutions to coordinate informal 
meetings. Therefore, in our revision working group, we recommended that institutions 
should stimulate and support departments and teams to organize informal events and 
integrate RI questions in them (e.g. by providing institutional awards for the best RI 
events), rather than coordinate this process themselves. The co-creation workshop 
participants agreed that RI education can contribute to a more responsible research 
culture, while an open research culture is a prerequisite for fruitful interactions during 
RI education. To take this consideration into account, all the RI education guidelines 
recommend that institutions develop policies that foster a responsible research 
environment (addressing community building, https://osf.io/7fn2x; diversity and 
inclusion, https://osf.io/fwa5c; managing competition and publication pressure, 
https://osf.io/ya3qj; adequate education and skills training to researchers, 
https://osf.io/2p3vf), as discussed by the co-creation workshop participants and our 
revision working group.  

4. Motivation, incentives and rewards 

To motivate students and researchers to actively take part in RI education, our co-
creation workshop participants suggested that RI educational events should emphasize 
the importance of RI (e.g. for research quality) and use a positive approach to RI 
(focused on promoting responsible research rather than discussing misconduct). This 
can involve highlighting the importance of RI education for researcher productivity, 
and professional and scientific success. A positive approach entails focusing on the real-
life challenges faced in research practice rather than only teaching RI theory, telling 
trainees what to do, or focusing on the prevention of research misconduct. The co-
creation workshop participants also stressed that institutions should provide suitable 
incentives and rewards to ensure students and researchers are actively engaged in RI 
education (e.g. free lunches, certificates, promotions). Our co-creation workshop 
participants additionally highlighted that it is not only researchers and students who 
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should be rewarded for taking part in RI education and contributing towards improved 
RI, but also other RI stakeholders such as RI trainers and officers. Although motivation, 
incentives and rewards were recommended for all target groups, participants stressed 
that these should be tailored specifically for the target group as the same incentives 
and rewards might not work for everyone. 

5. Evaluation of educational events 

Evaluation was seen as crucial for the continuous improvement and update of RI 
education. Due to potential feasibility challenges in conducting objective outcome 
evaluations measuring changes in researcher behavior in every research institution, the 
workshop participants thought that process evaluations by research institutions would 
also be informative for evaluating educational events. They suggested using qualitative 
and quantitative measures for process evaluations. For instance, participants 
suggested to evaluate educational events using experiential data, such as how useful 
students perceive the event to be, as well as quantitative data not related to 
‘effectiveness’, such as the number of individuals registering and attending optional RI 
trainings.  

II. Points of distinction between target groups 

1. Bachelor, master, and PhD students 

Our co-creation participants thought that incentivizing RI education for bachelor, 
master and PhD students is relatively easy compared to other target groups. They 
suggested that providing students with tangible incentives – for example digital 
badges or other incentives tailored to students in different stages of their educational 
trajectory, disciplinary backgrounds and institutions – for completing trainings would 
suffice in motivating students to actively engage with RI education. Furthermore, they 
recommended providing all students with a substantial number of contact hours 
focused on RI (e.g. in the form of a complete course for PhD students), as this would 
ensure sufficient familiarization with RI at the start of their education about research, 
and would not be difficult to mandate.  

2. Post-doctorate and senior researchers 

Our co-creation workshop participants suggested that motivating post-doctorate and 
senior researchers to participate in RI education is difficult since researchers in these 
career stages are increasingly busy and have competing priorities. They stressed that 
institutional RI education policies should sufficiently address this concern to ensure 
engagement with RI education among researchers across seniority levels. Multiple 
recommendations on how to do this are offered in the guidelines. These include 
suggestions to consider RI and RI education in promotions and career assessments. 
The guidelines also offer other simpler suggestions such as labelling training as a 
‘Masterclass’ rather than a ‘training’ to make them sound more appealing to 
researchers. To reduce the burden that mandatory trainings would impose, many of 
the co-creation workshop participants suggested to provide this target group with 
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small training events (e.g. 1-2 hour workshops), rather than full courses. It was also 
thought that a ‘bottom-up’ approach to RI training would be valuable to make RI 
training attractive and relevant for post-doctorate and senior researchers. Such an 
approach would involve consulting researchers beforehand to capture the RI topics 
they need support and help with (i.e. conducting a training needs analysis), and 
tailoring RI trainings accordingly. Tailoring trainings to trainees’ needs was thought to 
be especially relevant considering that very experienced senior researchers might have 
different training needs compared to researchers in earlier stages of their career.  

3. Other institutional RI stakeholders 

Co-creation workshop participants mentioned that peer-to-peer learning is likely most 
suitable for the RI education of other institutional RI stakeholders (e.g. 
ombudspersons, RI officers, trainers, policy makers, etc.). Participants suggested that 
research institutions foster peer-to-peer learning by supporting the organization of 
peer consultation meetings and other informal events where various RI stakeholders 
can come together to share experiences about RI and learn from each other. However, 
participants did recommend formal RI training for RI trainers, focusing not only on RI 
theory but also on didactical skills. They highlighted that national and European level 
support groups and networks for institutional RI stakeholders would be valuable to 
address the lack of availability of RI resources at some institutions, as well as fostering 
the sharing of experiences across institutions and countries. Many participants 
suggested that it would be helpful to share RI cases and educational materials in such a 
network in order to learn from each other and avoid ‘reinventing the wheel’. In our 
revision working group, we operationalized this recommendation to directly address 
research institutions, by suggesting that institutions provide RI stakeholders with 
opportunities to engage in peer-to-peer learning (e.g. by hosting networking events, 
providing funds or time to employees, etc.). 

III. Additional measures to increase awareness about RI 

Our co-creation workshop participants stressed that raising awareness about RI 
requires more than one-off RI trainings; therefore, in our revision working group, we 
decided to dedicate one of the RI education guidelines to continuous RI education to 
highlight this concern. Stimulated by advice from one of the experts we consulted in 
the guideline revision process, we decided to explicitly state that our definition of ‘RI 
education’ is broad and entails all means of creating awareness about RI – rather than 
only constituting formal education – in the preamble of the guidelines. This guideline 
on continuous RI education incorporates the co-creation workshop participants’ 
recommendations regarding institutional commitment to RI education, provision of 
necessary educational resources, creation of policies in the institution on building a 
responsible research environment, inclusion of responsible supervision and mentoring, 
and provision of low-threshold advice to researchers about RI through informal RI 
‘champions’ or ‘stewards’ as a means of increasing awareness about RI. Regarding our 
recommendations in this guideline for building a responsible research environment and 
fostering responsible supervision, our continuous RI education guideline links to more 
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detailed guidelines that we are developing in separate topics on the themes of research 
environment and supervision (Pizzolato et al., 2021, 2022). 

Discussion 

We co-created institutional guidelines together with various research stakeholders 
regarding the RI education of a) bachelor, master and PhD students, b) post-doctorate 
and senior researchers, and c) other institutional RI stakeholders, as well as d) 
continuous RI education. These guidelines can help research institutions develop an 
overarching strategy for RI education that includes various educational approaches and 
addresses all relevant target groups. Across target groups, our guidelines indicate that 
institutions should organize continuous RI education using multiple formal and 
informal educational events (e.g. workshops, courses, informal discussions, etc.) and 
using target-group-appropriate incentives and rewards to actively motivate trainees to 
stay engaged in RI practices, for instance by including participation in RI education in 
promotion procedures for senior researchers. Furthermore, the guidelines suggest that 
education should focus on the concrete needs and practical challenges that 
participants deal with – a finding supported by a recent systematic review (Katsarov et 
al., 2022) – and use regular process evaluations to ensure constant updating and 
improvement. Moreover, our guidelines highlight that a holistic RI education approach 
will not only require provision of formal RI trainings, but also additional educational 
approaches (e.g. responsible supervision) so as to support continuous education. 

Given that current RI education often consists of stand-alone courses on RI 
(Abdi, Pizzolato, et al., 2021), the implementation of continuous RI education will 
require substantial effort and commitment by research institutions to organize, design 
and deliver additional RI training events to various target groups. Although this could 
be perceived as a high burden by research institutions (Sørensen et al., 2021), we 
believe this commitment is necessary given that it is highly unlikely that a single course 
or workshop will be sufficient in influencing trainees’ perceptions and behaviors 
relating to RI (Kalichman, 2014). However, further empirical research on the effects 
that RI education has on researchers’ behavior is urgently needed to confirm this. To 
increase the feasibility of providing continuous RI education, institutions could make 
use of learning approaches utilizing different learning mediums where possible; they 
could consider using already existing openly accessible online RI trainings and 
resources, they could integrate relevant RI discussions in existing research courses, 
workshops, and department meetings, or they could cooperate with external trainers 
and institutions to share the provision of RI education. This recommendation is 
supported by evidence suggesting that blended learning approaches are highly 
effective for ethics instruction (Todd et al., 2017). 

Almost every stakeholder we talked to, not only in the co-creation workshops, 
but also in the preliminary steps of the research process, agreed that some form of 
mandatory education on RI was needed across institutions. What some disagreed 
about was the form that this training should take (e.g. a full course versus a one hour 
workshop to update researchers about a new research development). While it can be 
assumed that mandating RI training for senior researchers is likely to meet resistance 
(Fanelli, 2019; Labib, Evans, et al., 2021), our co-creation workshop participants 
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recommend mandatory RI training for senior as well as junior researchers. This is based 
on the view that mandatory training is the only way to ensure that all researchers –  
rather than only those who already consider RI as important – take part in RI education. 
Furthermore, training more senior researchers, especially regarding how to lead, 
manage and mentor their research teams responsibly and foster responsible research 
practices that warrant rigor, reproducibility and research quality, plays a crucial role in 
shaping institutional cultures including rigor, reproducibility, and integrity (Antes et al., 
2016, 2019; McIntosh et al., 2020; Pizzolato et al., 2022). Our participants provided 
suggestions about how to provide training that is appropriate to different contexts 
(e.g. a session for seniors researchers to discuss the implications of new laws and 
policies, such as the General Data Protection Regulation, GDPR). 

To reduce potential resistance and to ensure that trainees are actively engaged 
in RI education, the RI education guidelines stress the importance of providing suitable 
incentives and rewards for participating in RI training (e.g. tying RI education to 
promotions, using tangible rewards, etc.). Our guidelines further suggest to tailor 
incentives and rewards to their target group: a finding that is in line with existing 
literature suggesting that effective incentives and rewards are different for junior than 
for senior researchers (Fanelli, 2019; Labib, Evans, et al., 2021). Rewarding and 
incentivizing participation in RI education is also in line with other existing initiatives in 
the research community which state that researcher evaluations should consider a 
broader range of contributions and should value responsible research practices (Aubert 
Bonn & Bouter, 2021; Moher et al., 2020).  

Motivation to actively participate in training will also depend on the extent to 
which the RI training appeals to the needs of each target group. Therefore, our 
guidelines stress the importance of providing RI education that focuses on the specific 
needs and challenges of the education target group. Focusing on real life cases of RI 
dilemmas that come up in research practice when teaching students about RI can help 
increase the relevance of RI training and  has been suggested by others as well (Fanelli, 
2019; Kalichman, 2014; Katsarov et al., 2022). Our recommendation to use a training-
needs-analysis to ensure that post-doctoral and senior researchers can determine what 
should be included in their RI trainings and how, rather than following trainings 
focusing on methods and context predetermined as relevant for them by trainers, has 
to our knowledge, not been discussed in previous literature. However, we believe that 
such an approach is important, particularly to prevent researchers from perceiving RI 
training as a box-ticking exercise (Labib et al., 2022). Especially considering that 
researchers of various disciplines and ranks (e.g. full professors as compared to less 
experienced post-doctorate researchers) may have different needs (ENERI, 2017), using 
such a bottom-up, tailored approach to RI education is likely to be valuable, albeit the 
associated financial and time costs present challenges for implementation.  

 To ensure that RI education is continuously updated and improved over time, 
the RI education guidelines emphasize the importance of evaluating RI educational 
events. However, our results also suggest that evaluating educational events on their 
effects on researcher behavior will likely be difficult, if not impossible, indicating the 
need for institutions to engage in subjective process evaluations (e.g. on perceptions of 
training usefulness) over outcome-oriented evaluations (e.g. relating to changes in 
actual behaviors). This approach to evaluation might seem unsatisfactory for trainers 
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who would like to develop RI trainings based on solid empirical outcome research, as 
well as for institutions who would like to know that their RI education policies are 
actually impacting research practice. However, we would argue that it is not the 
responsibility of single research institutions to provide full insight into what makes RI 
education effective; a focus on subjective process evaluations is more feasible and can 
still provide valuable information to trainers. For instance, evaluations on subjective 
data like stakeholder experiences can provide valuable information about the 
contextual mechanisms and processes that influence the success of educational 
initiatives (Hamza et al., 2020). Of course, if institutions have the possibility and means 
to also conduct behavioral outcome-oriented evaluations, that can be beneficial in 
ensuring that RI education improves trainee learning, skills development, and behavior 
change. 

Relying on process outcomes in evaluations for those institutions unable to 
conduct behavioral outcome-oriented evaluations is likely to be more acceptable when 
the behavioral effects of the educational approach have already been documented in 
the literature. There are substantial current efforts to find strategies to measure RI 
training effectiveness on outcomes such as improvements in moral reasoning and 
changes in behavior (e.g. Abdi, Fieuws, et al. 2021; Katsarov et al. 2020; Watts et al. 
2017); these can provide institutions with information on the effectiveness of RI 
education and supplement institutional efforts in process evaluations of various 
educational programs.  

Strengths and limitations 

The guidelines we discuss in this paper are – to our knowledge – the first to provide an 
overview of what to include in research institutions’ overarching RI education strategy. 
The guidelines are a result of an iterative co-creative research process, involving various 
potential lead-users from different parts of Europe. The co-creation workshop methods 
we have used have allowed us to incorporate a wide range of perspectives in the 
guideline, including heterogeneity in participants from high and low resource 
institutions and countries in Europe. Further research is needed to explore the 
implementability of the guidelines in other settings, and in low and middle income 
countries. 

As such, the guidelines have been developed with a focus on incorporating 
various research stakeholders’ actual RI education needs and perspectives. The 
qualitative approach to the guideline development process allowed us to understand 
stakeholders’ perspectives about RI education in depth and in a nuanced way. The 
active co-creators of the project represent the guideline lead-users (e.g. RI officers and 
trainers) rather than end-users (e.g. junior and senior researchers). It was necessary to 
focus on lead-users since the intensity of co-creation workshops limits the number of 
participants that could be included in them (Sanders & Stappers, 2012). Despite the fact 
that we only have a limited number of participants from different stakeholder groups in 
the co-creation workshops, we consider that the guidelines still provide a 
comprehensive and diverse user input given the engagement of both lead-users and 
end-users in our preliminary work (Labib, Evans, et al., 2021; Labib, Roje, et al., 2021; 
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Roje et al., 2021). Furthermore, our approach might be limited by the fact that we did 
not provide an open call for feedback on the guidelines.  

It would be valuable to obtain insights on a larger sample of experts’ thoughts 
on the importance, relevance and feasibility of the guidelines, using quantitative 
means. Actual testing of the guidelines in a number of research institutions will be 
necessary to further refine the guidelines and make them implementable on a large 
scale. Such testing can provide insights about how the recommendations can be 
implemented with few resources. A pilot study can also help to create a more 
comprehensive and robust set of ‘best practice’ examples for the recommendations in 
each guideline. Institutions interested in using the guidelines will need to take into 
account costs, local capacity, cultural issues, and context-specific factors during 
implementation of the guidelines (Horbach & Sørensen, n.d.; Konach et al., 2022). 
Implementation of the recommendations will likely vary between institutions which 
already provide some RI educational programs and those that do not. 

Conclusions 

Our work provides experience-based co-created guidance to research institutions on 
important considerations for developing a successful RI education strategy. Our 
guidelines on RI education address the needs of students, researchers and other RI 
stakeholders, and take into account various approaches to RI education. In the 
guidelines, we recommend mandatory RI training; follow-up refresher training; 
informal discussions about RI; appropriate rewards and incentives for active 
participation in RI education; and evaluation of RI educational events across target 
groups. Each of our four guidelines can be considered a distinct tool that institutions 
can access, adapt and implement to meet their institution-specific RI education needs. 
Research institutions across and outside of Europe can use our guidelines as tools to 
strengthen their RI education efforts and consequently contribute towards better 
quality and more trustworthy research. 
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Supplementary materials 

Appendix I: Detailed methodology used for the SOPs4RI co-creation 
workshops 

An overview of the demographics of participants included in each co-creation 
workshop can be found in Table 1.  
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Table 1: Characteristics of participants included in each co-creation workshop 
Number of 
participants Countries Stakeholder types 

   
Workshop 1   

4 
Belgium, Sweden, 
Netherlands, Ireland RI coordinator, Research manager 

   
Workshop 2   

5 
Netherlands, Lithuania, 
Spain, Italy 

Senior researcher, Research head, RI 
coordinator 

   
Workshop 3   

4 
Sweden, Spain, 
Finland, Switzerland 

RI coordinator, Research manager, 
Publisher 

   
Workshop 4   

5 
Netherlands, Belgium, 
Ireland, UK, Germany 

Senior researcher, Research 
manager 

 
The co-creation process used to develop the RI education recommendations consisted 
of a number of steps, including: creating inspirations, content creation, a first round of 
analysis, content refinement, and a second round of analysis (Figure 1). The role of the 
facilitator throughout the workshops was to guide the process of the co-creation and 
ensure the inclusion of all participants’ ideas, without providing input to the content. 
Some details on each step can be found below, while (1,2) provides the full overview of 
the methods used for the workshops. 
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 Figure 1 Guideline co-creation process in SOPs4RI project 

Inspirations 

To make use of existing recommendations about RI education compiled by the 
SOPs4RI consortium  (3), we created ‘inspirations’ – images and/or short pieces of text 
representing different recommendations – which we used to evoke ideas in the 
workshop participants without steering them into specific directions, as they could be 
interpreted in multiple ways (https://osf.io/8dzxg/). For instance, we used the text 
‘knowledge’ and the image of a crystal ball to represent the possibility of focusing on 
the acquisition of knowledge, or reflective skills in education, respectively. To ensure 
participants’ familiarity with the inspirations during the workshops, the inspirations 
were sent to participants a week before the workshop. During this time, participants 
were asked to reflect on the inspirations, select three which they found most striking, 
and provide a rationale for their choices on the MIRO board (Figure 2).  
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Figure 1 Use of inspirations in preparation of the co-creation workshops (i.e. the sensitization phase) 
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Content creation  

During the ‘content creation’ workshops, we asked participants create the guideline 
content of four different topics related to RI education. We did this by asking 
participants to dream about what an ideal institutional education plan would be for: 1) 
students (including at the bachelor, master and PhD level), 2) researchers (post-
doctorate to senior level), and 3) other research stakeholders (e.g. ombudspersons, RI 
officers and trainers); as well as to discuss how the institution should ideally provide 4) 
RI counseling and advice. Participants were encouraged to look at the inspirations for 
ideas (Figure 3). To optimize individual ideation (i.e. collect a large breadth of ideas 
from all participants), we first asked participants to individually think of as many ideas 
as possible and write them down on the exercise board. To foster an interchange of 
ideas and experiences, we then facilitated a collective discussion of their ideas. After 
these discussions, they could vote for the most important idea discussed, allowing for 
the revision of original ideas based on the interactions within the group. The group was 
asked to summarize the joint insights at the end of each exercise. Any differences of 
opinion were highlighted to be discussed in subsequent workshops. The full program 
for these workshops can be found here: https://osf.io/9bztf/. Following the workshop, 
we sent a summary of the workshop conclusions to the participants as a member 
check. 

Figure 3 Example exercise used during the content creation workshops. 

First round of analysis 

We analyzed the data using inductive thematic analysis (4) through an analysis-on-the-
wall approach as described by Sanders and Stappers (2012). We used transcripts of the 
workshops that we generated automatically via Amberscript (5). Two researchers – KL 
and IL – independently read through the workshop transcripts to identify quotes about 
the RI education recommendations per topic (i.e. 1) students, 2) researchers, 3) other 
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RI stakeholders, and 4) RI counseling and advice), and pasted them on a MIRO board 
for analysis; KL also listened to the recordings of the workshop. The visual outputs of 
both workshops were also copied onto this MIRO board. The researchers met to 
conduct an ‘analysis workshop’, during which they clustered all the data (i.e. quotes 
and visual outputs) per topic into themes. Each theme was subsequently assigned a 
label. The analysis results were visualized in an analysis poster per topic. Using the 
insights from the analysis, i.e. phrasing the themes in prescriptive terms and organizing 
them in a coherent order, KL developed a first draft of the RI education 
recommendations per target group, in collaboration with JT. When formulating the 
recommendations, we made them general enough that any context-related 
specificities were excluded. Discrepancies or differences in opinion among participants 
not related to context were highlighted in the guidelines for discussion in the follow up 
workshops. To ensure that this first draft adequately incorporated insights from the 
preliminary steps of the guideline development process (3), we added any additional 
recommendations from the preliminary work not yet discussed in the co-creation 
workshops to the guidelines, and marked these clearly as not originating from the 
workshops. The guidance documents were sent to participants of the ‘content 
refinement’ workshops a week in advance. In the preparation phase of the ‘content 
refinement’ workshops, participants were asked to reflect on how these guidelines 
would impact their institution.  

Content refinement 

The ‘content refinement’ workshops represented the ‘convergent’ phase of the co-
creation process as described by Stelzle, Jannack, and Noenning (6). During these 
workshops, we focused on refining the RI education recommendations by asking 
participants to comment on the draft recommendations per topic (i.e. 1) students, 2) 
researchers, 3) other RI stakeholders, and 4) RI counseling and advice) (example 
shown in Figure 3). Participants were invited to provide general comments, additions 
and concerns about the recommendations (e.g. redundancies, gaps, unclarities, 
conflicting statements, etc.), rather than focus on specific terms and formulations. 
Additionally, they were invited to provide some best practice examples that could 
accompany the recommendations, as well as flag potential implementation challenges 
and opportunities. As in the content generation workshops, we first facilitated 
individual ideation, followed by a group interchange and building up of ideas, and the 
group summarized joint insights at the end of each exercise. We asked participants 
how to deal with any differences of opinion in the guidelines. A summary of the  
conclusions of the workshops were sent to participants following the workshop, as a 
member check. 
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Figure 4 Example exercise used during the content refinement workshops 

 Second round of analysis 

Deductive thematic analysis (7) was used for the analysis of the content refinement 
workshops, using an analysis-on-the-wall approach (8). After reading through the 
workshop transcripts (genderated automatically by 5) to identify quotes (with KL also 
listening to the audio recording of the workshops), and pasting these alongside the 
workshop visual outputs on a MIRO analysis board, KL, IL and NAB conducted another 
‘analysis workshop’. During this workshop, they deductively clustered the data into 
themes corresponding to first draft of the RI education recommendations per topic, as 
well as two additional themes on ‘implementation concerns’ and ‘best practice 
examples’. In some cases, the themes were slightly altered or expanded upon. 
Differences between the results from the content creation and content refinement 
workshops were visualized in analysis posters per topic. Based on the new insights 
from the content refinement workshops, KL revised the RI education 
recommendations. The recommendations were kept general enough that any context-
related specificities were excluded. In case of any unresolved discrepancies or 
differences in opinion among participants, we tried to formulate the guidelines in a way 
that would allow the guideline users to interpret the guideline and tailor it in the way 
that they preferred. The revised recommendations were sent to all participants for 
another member check. 

Additional analysis 

To ensure the rigor of the analysis, RJ checked and made corrections in the 
automatically generated transcripts as we had deemed them to be ~90-95% correct in 
earlier steps. The earlier stages of the data analysis were revisited to scrutinize 
alignment between the overarching themes, subthemes and corresponding quotes (by 
KL and NE) as in Fereday and Muir-Cochrane (9). Based on this, a detailed code book 
including the theme and subtheme labels, and detailed descriptions and illustrative 
quotes for each, was collaboratively developed per target group by KL and NE 
(https://osf.io/y3c5n/).  
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7. How to combine rules and commitment in 
fostering research integrity? 

Abstract 

Research integrity (RI) is crucial for trustworthy research. Rules are important in setting 
RI standards and improving research practice, but they can lead to increased 
bureaucracy; without commensurate commitment amongst researchers towards RI, 
they are unlikely to improve research practices. In this paper, we explore how to 
combine rules and commitment in fostering RI. Research institutions can govern RI 
using markets (using incentives), bureaucracies (using rules), and network processes 
(through commitment and agreements). Based on Habermas’ Theory of 
Communicative Action, we argue that network processes, as part of the lifeworld, can 
legitimize systems –  that is, market or bureaucratic governance modes. This can 
regulate and support RI practices in an efficient way. Systems can also become 
dominant and repress consensus processes. Fostering RI requires a balance between 
network, market and bureaucratic governance modes. We analyze the institutional 
response to a serious RI case to illustrate how network processes can be combined 
with bureaucratic rules. Specifically, we analyze how the Science Committee 
established at Tilburg University in 2012 has navigated different governance modes, 
resulting in a normatively grounded and efficient approach to fostering RI. Based on 
this case, we formulate recommendations to research institutions on how to combine 
rules and commitment. 
 
Key words: research integrity, responsible conduct of research, research misconduct, 
research governance, bureaucracy, markets, networks, lifeworld, systems 

1. Introduction  

The replication crisis and prominent cases of research misconduct in the past decade 
have suggested that research is in crisis (Piper, 2020; Titus & Ballou, 2014). The high 
prevalence of research misconduct (2-8% according to self-reports) and questionable 
research practices (QRPs) such as inadequate mentorship and p-hacking (30-50%) 
jeopardizes not only the quality, relevance, and validity of research findings, but also 
their trustworthiness (Fanelli, 2009; Gopalakrishna et al., 2022; Xie et al., 2021). In 
response to these concerns, many institutions across the globe have resorted to 
policies aimed at fostering research integrity (RI) (Mejlgaard et al., 2020), including the 
adoption of codes of conduct (e.g., All European Academies, 2017; Resnik & Shamoo, 
2011), which are translated at an institutional level into rules and procedures. These 
steps are crucial for setting clear standards about research practice, providing guidance 
to researchers, as well as encouraging institutions to more actively support researchers 
to engage in responsible research practices (Bouter, 2020; Mejlgaard et al., 2020).  

Rules, however, typically add additional burdens on researchers who are already 
navigating high workloads, competition, and stress, and these pressures in research 
may lead researchers to ‘cut corners’ and engage in QRPs (Haven et al., 2019; Labib, 
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Evans, et al., 2021; Sørensen et al., 2021). Furthermore, rule-based approaches to 
fostering RI might lead to a ‘check-box’ mentality where researchers are more 
concerned about complying with externally imposed rules and requirements, rather 
than being intrinsically motivated to reflect on how to engage in research responsibly 
(Hemminki, 2016; Labib, Roje, et al., 2021). If researchers are not internally motivated to 
engage in responsible research practices, it is unlikely that they will commit to these 
practices or that institutional policies will have the desired effect (Davies, 2019). In 
other words, efforts to foster RI are much needed, but when they focus only on 
imposing rules, they can be potentially counterproductive. While this challenge has 
been widely discussed by various RI researchers (e.g. Haven et al., 2019; Labib, Evans, et 
al., 2021; Sørensen et al., 2021), there is a gap in the literature regarding ideas on how to 
address it, reflecting on the foundations of rule-based and commitment-based ways of 
approaching RI, and their mutual relationship. There is a need for a better 
understanding of how institutions can foster RI through rules, while simultaneously 
garnering researcher commitment to RI, considering the distinction between various 
institutional ways of approaching RI issues and concerns.   

To address this gap, it is important to consider that research is inherently a social 
phenomenon, requiring interaction between individuals who are part of the research 
community (Anderson et al., 2010); efforts to foster RI should adequately consider the 
social context of research to cultivate the commitment of researchers to RI. To 
understand how efforts to foster RI can adequately consider the social element of 
research, it is helpful to look at three different modes of governance, as described in 
governance theory, for instance, by Thompson and colleagues (1991): ‘markets’ 
(governance through incentives); ‘bureaucracies’ (governance through rules, also 
called ‘hierarchies’); and ‘networks’ (cooperative governance). In practice, these 
modes of governance are often implemented in combination, and do not occur in 
isolation (Thompson et al., 1991), also in the context of research. We propose that 
fostering RI will require an appropriate combination of these different governance 
modes. Habermas’ Theory of Communicative Action, with its core concepts of lifeworld 
and systems, is a theoretical framework which can provide an explanation of how these 
modes of governance can be combined adequately in institutional efforts to foster RI, 
resulting in a normatively grounded as well as efficient approach. 

In this paper, we investigate how research institutions should combine rules 
with researchers’ awareness of and commitment to RI. First, we describe the three 
analytical modes of governance distinguished by theorists such as Thompson et al. 
(1991). Next, we present Habermas’ Theory of Communicative Action and the central 
concepts lifeworld and system (Habermas, 1981, 1987), in order to reflect on the 
relationship between the three modes of governance and investigate how they can be 
combined in a normatively adequate way. We then present a case analysis to see how 
our theoretical considerations relate to the practice of RI governance. We explore how 
the Science Committee of the Tilburg School of Social and Behavioral Sciences (TSB) 
has navigated between different modes of governance, combining lifeworld and 
system elements. Based on the insights gained from this case analysis, we end with 
recommendations to research institutions on how to combine rules and commitment in 
fostering RI. 
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2. Governance in research 

As discussed by governance theorists (e.g., Pahl-Wostl, 2019; Powell, 1990; Thompson 
et al., 1991), social life consists of the interaction of various individuals and groups. 
Organizations are responsible for governing these interactions to ensure they 
contribute towards the goals of the organization. Three modes of governing social life 
– markets, bureaucracies (or hierarchies), and networks – have been identified by 
governance theorists (e.g., Pahl-Wostl, 2019; Powell, 1990; Thompson et al., 1991). In 
governance theory, market refers to an ‘automatic’ and ‘unconscious’ way of 
coordinating social life, which is driven by the self-interest of individuals and groups 
who are acting and interacting under the guiding hand of market mechanisms (e.g., 
incentives, demands and prices present in the system). Alternatively, in bureaucracies 
or hierarchies, social life is coordinated by formal procedures and rules aimed at 
consciously regulating the interaction between agents. In contrast to this, networks 
are characterized by governance theorists as the cooperation of equal, rather than 
hierarchically organized, agents who steer themselves cooperatively. Applying 
markets, bureaucracies, and networks to the field of RI can be fruitful in understanding 
the approaches institutions can take to foster RI.  

 Market, bureaucratic, and network mechanisms can function both outside and 
within research institutions. Research institutions do not function in isolation but have 
a complex relationship with other research stakeholders, and the internal governance 
strategies of the institution are partially determined by external factors. The social 
practices of research institutions can be externally influenced by market, hierarchical, 
and network mechanisms of publishers, funders, and governments. It is important to 
note that especially publishers’ and funders’ incentive structures are thought to be 
important in influencing RI practices at the research institution (Bouter, 2018; Titus & 
Bosch, 2010). This is because the number and impact of publications are important for 
obtaining funding and furthering careers, and there is a limited availability of funding 
for research, which triggers high competition.  

Markets, bureaucracies, and networks also govern research practice and 
influence RI within research institutions. Table 1 is adapted from Pahl-Wostl (2019), 
Powell (1990) and Thompson et al. (1991), and provides the application of the three 
modes of governance to research institutions. In this context, market governance can 
be seen as regulating research through incentives, for example, for hiring, evaluating, 
and promoting researchers. The incentives used by the research institution will likely 
mirror incentives imposed by journals and funders. For instance, within the current 
system of research, many institutions consider the number and impact of publications, 
as well as prior success in obtaining funding as important criteria for hiring, evaluating, 
and promoting researchers (Aubert Bonn & Pinxten, 2021). Thus, output indicators 
(e.g., impact factors, Hirsch (H) indices, success in obtaining grants) are used to 
evaluate research performance. In a market governance mode, researchers are free to 
operate as they wish to achieve their goals, but those who do not perform well in 
relation to the measured incentive criteria will likely be forced out of the system, 
meaning they will not be hired or promoted. This mechanism pushes all researchers to 
behave in specific ways that increase their chances of ‘surviving in research’. This might 
induce haste resulting in inaccurate work, for instance, focusing on positive outcomes 
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to publish in top tier journals, rather than focusing on responsible research practices 
simply because there is no incentive to focus on this (Sijtsma, 2016); hence the ‘publish 
or perish’ analogy in the current research system (Grimes et al., 2018). While individuals 
in market governance structures may be collegial and want to cooperate with each 
other, these motives do not primarily function as drivers for coordination of actual 
practice. Coordination is driven, instead, primarily through market incentives and 
strategic actions, and the climate is competitive.  

Bureaucratic governance of RI by research institutions, on the other hand, is 
rooted in rules and procedures that are mandated by a governing body. There are clear 
lines of authority and organizational structures to create a formalized research 
environment. As such, researchers are required to comply with specific rules and 
regulations, for instance, regarding the ethical or methodological requirements of 
study protocols, or data management (e.g., how and where data should be collected, 
stored and archived). Bureaucracies provide a consciously created, procedural, and 
organizational system, and a chain of command. Monitoring for compliance with rules 
and regulations is essential in evaluating the functioning of this type of research 
governance.  

In the third mode of research governance – networks – researchers 
cooperatively govern themselves at the group level by forming mutual agreements. 
Researchers’ actions are based on and oriented towards their relationships of trust and 
solidarity with others in the network. They engage with each other in reciprocal and 
mutually beneficial relationships. Contributing to and being supported by the 
community is a key motivation for individuals in the network. Network governance 
require processes of negotiation and may be less efficient than markets and 
hierarchies; yet it fosters commitment and engagement. It is generally accepted that 
markets, bureaucracies, and networks as modes of governance do not mutually 
exclude each other and usually occur in hybrid forms (Pahl-Wostl, 2019; Thompson et 
al., 1991).  However, it is not clear yet how the three modes of governance influence 
each other and can be combined to optimally foster RI; exploring this is crucial to 
understanding how RI rules can be combined with researcher commitment to RI. 
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Table 1: Key features of different research integrity governance modes  
Mode of 
governance 

Market Hierarchy Network 

Motives of 
researchers 

Obtaining funding 
Scoring highly on 
output indicators 
(e.g. number of 
publications in high 
impact-factor 
journals, number 
of grants obtained) 

Following the rules 
of the research 
institution 

Belonging to the 
network and 
contributing to the 
goals of the 
network 

Factors limiting 
actions 

Self-interest Rules Relationship with 
others in the 
network 

Drivers of behavior Incentives Formal authority Mutual trust and 
solidarity 

Who governs? Journals and 
funders 
(since incentives are 
externally 
formulated) 

Governing body All involved in the 
network 

Conflict resolution Those who obtain 
incentivized 
achievements win  

Formal procedures Aiming for 
consensus 

Monitoring & 
evaluation 

Focused on output 
indicators 

Compliance with 
rules 

Participatory, joint 
reflection on 
agreed goals 

Tone/climate Competitive Formal Cooperative 

3. Combining modes of governance: relations between systems and 
lifeworld 

Markets, bureaucracies, and networks provide us with an analytical distinction 
between different approaches that institutions can use to foster RI.  To obtain an in-
depth understanding of how the modes of governance can be optimally combined to 
foster RI, focusing on their normative foundations, we will use Habermas’ Theory of 
Communicative Action (1981, 1987). 

3.1 Communicative and strategic action 

Habermas distinguishes between two types of interactions in social practices: 
communicative action occurs when two or more actors are involved in an interaction 
that is oriented towards understanding and achieving mutual goals (Habermas, 1998b), 
while strategic actions are characterized by interactions in which each actor aims to 
reach their own individual goals (Habermas, 1998a). Communicative action is oriented 
towards consensus. This process entails the exchange of validity claims. Each speaker 
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in the interaction presents validity claims that each listener can accept or refute 
(Habermas, 1981 pp. 70-72, 1998a). More specifically, each speaker makes three claims, 
as their statement can be assessed regarding (1) truth (i.e., is what the speaker is saying 
empirically correct?); (2) normative rightness (i.e., is the speaker’s claim in line with 
what is right according to shared values and standards?), and (3) truthfulness (i.e., is 
the speaker genuine and sincere?) (Habermas, 1981 pp. 70-72, 1998a). For instance, if 
speaker A says: “Good supervision is very important in research”, then speaker B can 
question the claims of (1) truth (e.g., Does the evidence about supervision and its 
relationship to research practices show this?), (2) normative rightness (e.g., Is good 
supervision an important value in our research community? Are researchers entitled to 
good supervision?), and (3) truthfulness (e.g., Is the speaker genuine with this 
statement or do they just want people to pay them for the supervision training they 
have on offer?). If all three claims are accepted, communicative action can continue; if 
one or more claims are refuted, the speaker will have to support them with reasons or 
give them up. As such, mutual understanding is built through a process of accepting 
and rejecting validity claims between two or more actors. Every interaction requiring 
consensus building and the development of mutual understanding requires the 
exchange of these three validity claims, although actors in communication do not need 
to consciously or explicitly reflect on each validity claim separately; instead, much of 
the process will take place implicitly.   

Because this consensus building process is time-consuming, not every 
interaction that takes place between actors, particularly when it needs to be fast and 
efficient, can take place through communicative action (Habermas, 1987 pp. 153-189). 
Sometimes the three validity claims need to be relaxed to allow actors to engage in 
interactions, which allow them to accomplish goals that do not require reaching mutual 
understanding. For instance, a faculty head can communicate a policy to the faculty 
requiring incoming faculty supervisors to complete a supervision training. In this case, 
reaching mutual understanding between the faculty head and new supervisors is not 
the goal and there is no need to go through a consensus building process; the goal is 
rather to ensure that new supervisors are being trained. Actions in which validity claims 
are relaxed and in which reaching mutual understanding is not a goal but are rather 
focused on achieving the outcomes of actors in an efficient and fast process can be 
referred to as ‘strategic actions’ (Habermas, 1981 pp. 285-295). 

3.2 Applying Habermas’ Theory of Communicative Action to modes of 
governance and their mutual relationships 

Social practices consist of both communicative and strategic actions (Habermas, 1987 
pp. 153-189). Communicative actions are characteristic of the types of interactions that 
take place in what Habermas refers to as the lifeworld (Habermas, 1987 pp. 113-153). 
The lifeworld consists of the background resources and contexts in which 
communicative action takes place, as can be seen in Table 2 (Habermas, 1987 pp. 113-
153). As such, network governance would fall within the lifeworld since network 
governance operates through communicative action. The lifeworld can be contrasted 
with markets and bureaucracies, which Habermas calls systems. These are modes of 
interaction among actors in which the three validity claims of truth, normative 
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rightness, and truthfulness need not be tested, as certain assumptions are taken for 
granted and a consensus building process is not carried out (Bohman & Rehg, 2017; 
Habermas, 1987 pp. 310-331). Social relations in markets and bureaucracies are 
regulated primarily by money and power, respectively (Habermas, 1987 pp. 154). Since 
incentives and rules are mechanisms by which money and power operate (Habermas, 
1987 p. 159, 307), Habermas’ concepts of markets and bureaucracies are comparable to 
the market and bureaucracy (or hierarchy) modes of RI governance outlined in Table 1. 
Strategic, rather than communicative, actions are dominant in markets and 
bureaucracies (Habermas, 1987 pp. 153-189). According to Habermas, both lifeworld 
and systems are necessary for today’s social practices (Habermas, 1987 pp. 153-189, 310-
331).  

According to Habermas, the agreements that are reached in the lifeworld form 
the basis for and legitimize the systems (Habermas, 1987 pp. 153-189; 1996a pp. 408-
409). For instance, bureaucratic decisions such as whether to mandate training for 
supervisors, should be rooted in prior lifeworld communicative action processes. One 
may think of consensus building among the research community about the importance 
of supervision training for research. Similarly, market mechanisms such as incentives 
should preferably be based on agreements made in the lifeworld about what 
constitutes good research (e.g., quantity or quality of publications). Networks, as part 
of the lifeworld are thus needed to legitimize markets and bureaucracies, while 
markets and bureaucracies allow for an organized and efficient approach to 
coordinating actions in a complex environment such as that of research (Habermas, 
1987 pp. 153-189).  

However, an imbalance can occur between systems and the lifeworld, as 
systems may colonize the lifeworld; in such a case, strategic actions in markets and 
bureaucracies impinge on the lifeworld and replace communicative action (Habermas, 
1987 pp. 310-331). In the context of research, for instance, market mechanisms would 
colonize the lifeworld when research incentives focused on a high quantity of 
publications impede on communicative processes in the research community about 
what entails good research as well as hinder RI. Similarly, strict regulation of 
supervision agreements could add pressure and paperwork on researchers’ already 
busy schedules, and prevent supervisors and supervisees from engaging in 
communicative processes about supervision, and reduce the quality of supervision 
offered. 

When the lifeworld is colonized by a system, countervailing power is needed to 
act against the interference of the system in the lifeworld (Habermas, 1996b). 
Countervailing power comes from members of the community coming together and 
becoming actively involved in a deliberative and participatory process aimed at limiting 
the interference of the system at stake (Habermas, 1996b). For example, if mandatory 
supervision training becomes a bureaucratic burden that adds little value to the 
research community’s conception of good research, counterforces could stimulate the 
research community at the department, the faculty, or the university working together 
to change the training offered so that it addresses supervisors’ needs. This could mean 
discussing with supervisors the issues and problems for which they require support, as 
well as what format this support could have, and developing training programs 
together with supervisors, which directly address their concerns. Likewise, when 
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market mechanisms such as  incentives to publish in high impact journals interfere in 
the effort of producing high quality studies, members of the research community could 
work together to change the incentives of research to privilege higher quality research. 
This could involve developing networks within or between institutions - perhaps 
something akin to the UK Reproducibility Networks Local Network Leads (Local 
Network Leads, n.d.) – who together with researchers create new standards for how 
funders, journals, or institutions can assess who to hire, promote, fund, or publish, 
which then provide better research incentives (Aubert Bonn & Bouter, 2021). 

Applying these insights to the question of how to adequately combine rules and 
commitment in fostering RI, we argue that institutional RI policies should be anchored 
in agreements formed among networks of researchers engaged in communicative 
action, and that deliberative participatory countervailing forces are needed to counter 
any existing or potential colonization of lifeworld processes in the research community 
by markets and bureaucracies. As such, rules used to foster RI can be considered as 
justified and necessary, and garner the commitment of researchers and other 
stakeholders, so long as they are rooted in network processes, and tendencies towards 
colonization are recognized and acted against. 

Table 2: Key features of ‘lifeworld’ and ‘systems’ 
Domain of the 
social world   

Lifeworld Systems 
Market Bureaucracy 

Characteristics The domain in which 
actors cooperate with 
each other based on 
mutual understanding 

Pre-defined modes of coordination 
among actors, in which consensus 
building is not necessary, to allow for 
efficient interactions 

Types of 
interactions 

Dominated by 
communicative actions 

Dominated by strategic actions 
 

Regulated 
primarily by 

Consensus building 
and mutual 
understanding  

Money Power 

Relation to modes 
of governance 

Networks fall within 
the lifeworld  

Comparable to 
the ‘market’ 
mode of 
governance 

Comparable to the 
‘bureaucracy’ (or 
‘hierarchy’) mode 
of governance 

Relationship with 
other domains 

The agreements 
formed in the lifeworld 
legitimize systems  

Can impede the lifeworld, by 
replacing and taking over lifeworld 
processes. This is also referred to as 
the ‘colonization of the lifeworld’.  

4. Case: Tilburg Science Committee  

What does it mean to anchor market or bureaucratic mechanisms in network processes 
and how can this play out in the practice of fostering RI? To answer this question, we 
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present a case focusing on how the Science Committee at the Tilburg School of Social 
and Behavioral Sciences (TSB) navigated between different governance modes after a 
highly publicized case of research misconduct was discovered at the institution. This 
caused a crisis in the thinking about whether research should be monitored to at least 
some degree. The various internal and external pressures the misconduct case elicited 
called for immediate action and learning on the fly to accommodate the bureaucratic 
governance model to the community’s preparedness to allow RI rules. The case 
description is based on a document analysis of the yearly internal evaluation reports of 
the Science Committee from 2013-2020, as well as interviews with the former and the 
current chair of the Science Committee. Obtaining information about the case via these 
sources allowed for triangulation. 

4.1 Case description 

In 2011, it was discovered that the dean of the TSB – Diederik Stapel – had engaged in 
research misconduct, especially falsification and fabrication of data as well as other 
forms of misconduct. The report which contained the results of the investigation into 
the misconduct case, concluded that Stapel was solely responsible (Levelt Committee 
et al., 2012). However, the report also highlighted that the prevailing research culture at 
the time might not have promoted openness and transparency about data sharing, 
which could explain why Stapel’s misconduct was not discovered earlier. The new dean 
of the TSB, eager to address the RI concerns established a committee titled the 
‘Science Committee’, consisting of researchers from different departments at the TSB 
with sufficient seniority and knowledge about good research practices , with the goal 
to improve the culture of RI at the TSB. The exact tasks that the committee would be 
responsible for were left open to make a quick start and learn on the fly while 
designing rules of RI that would be deemed acceptable by the research community. 

Upon formation, the Science Committee decided not to impose RI policies on 
the school in a top-down approach, but instead contacted all department heads at the 
TSB, to cooperatively explore appropriate approaches to improve RI at the school. In 
the first two years since the establishment of the committee, the main activity of the 
committee was to engage in communicative processes with the researchers at the 
various departments of the TSB to explore how the Science Committee could help 
foster RI at the school. During these communicative processes, the Science Committee 
learned that some departments at the school, such as the one where the case of 
misconduct originated, were eager to introduce measures to improve RI practices. 
Other departments were less eager to implement measures since they considered their 
type of research to be vastly different from Stapel’s and doubted whether any RI 
policies would be helpful for their research practice. 

Based on these conversations, together with the departments, the members of 
the Science Committee realized that setting up a future-oriented policy for RI at the 
school involving a variety of different measures in place to make sure that research 
would be conducted responsibly from the outset (including a data management 
steward, a privacy officer, a research ethics committee, an open-science framework), 
would take time and might be met with resistance from researchers perceiving such 
measures as the school distrusting their research activities. Therefore, it was decided 
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that the Science Committee should start its activities by using a hindsight approach, 
retrospectively evaluating data practices as one important dimension of RI at the 
school through audits of published studies, rather than checking these prospectively 
and providing advice on all RI matters from the start. The idea here was to first learn 
from the past about one important RI dimension (i.e., about data management 
practices from existing publications) and then implement new RI policy based on past 
learning and other sources in small incremental steps forward.  

The Science Committee worked with representatives and volunteers in the 
various departments to develop guidelines on Data Handling and Methods Reporting 
(DHMR) at the school, as well as an auditing procedure to evaluate the data of studies 
that had recently been published at the TSB. Thus, the various departments at the 
school were actively involved in both the decision process that led to the agreement to 
create the DHMR and conduct the audits, but also in the actual development of both 
the DHMR and the audit procedure. The DHMR provided guidance to researchers about 
the data management standards expected at the audit. The audit procedure entailed a 
member of the Science Committee meeting with an author of a recently published 
article from the school to jointly reflect on how the data had been managed and stored 
for the study at hand and discuss any perceived problems together, with the help of a 
checklist which served as a tool to guide the discussion (Appendix I). The audits aimed 
to provide a learning opportunity during which researchers could obtain advice about 
their practices and ask questions. Although the specific focus of the audits was on 
discussing data management of studies, the Committee used the audits more broadly 
to discuss other aspects of RI with researchers as well, such as issues related to 
supervision and collaboration. Additionally, the Science Committee members would 
reflect on the insights gained during the audits in yearly evaluation meetings and form 
recommendations for adaptations for future years, with the goal to improve the DHMR 
and audit procedure, and as input for additional future RI policies. The studies for 
auditing were randomly selected, so only a random sample of the publications at the 
school were audited. For example, in 2000, 14 out of a total of 716 publications at the 
school were sampled and audited.   

The audit procedure was first piloted among a group of volunteer researchers 
who then provided feedback about the procedures, including the checklist for 
questions asked during the audit. The Committee revised both the DHMR and the audit 
procedure based on the comments and feedback from the various departments and 
the researchers who participated in the pilot. The first official audits were launched in 
2015. This reflected both the careful but also somewhat long process of getting a new 
governance policy in place even if it was fueled by a drastic event that shook many 
people’s confidence in science. The Committee has since held annual meetings to 
evaluate the results of the audits and reflect on its own functioning to revise and 
update the auditing procedures. For instance, in the early years of the auditing 
procedure, it became apparent that papers were often only published after the PhD 
student who was often the first author had left the institution, making it difficult to 
conduct the audit together with the former PhD student. Therefore, after consultation 
with the departments, the TSB now requires PhD students to share data with 
supervisors prior to submitting their thesis, to ensure that data remain available at the 
TSB. This is not only relevant for the audits, but also for the RI responsibility of the 
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institution and supervisors more broadly in terms of having complete information 
about the data for each study.  

The Science Committee has continued its auditing activities at the TSB and has 
become an integral part of the school’s research policy. The annual reports of the 
audits show that researchers are becoming increasingly familiarized with good data 
practices, although their implementation of these practices is not always perfect. For 
instance, the report from 2020 showed that all 14 researchers audited had stored their 
data package in a secure location, but one of them had only made the data accessible 
to one person instead of two as required by the DHMR. The insights gained during the 
audits conducted by the Science Committee throughout the years have contributed not 
only to better data handling practices at the TSB, but also to combining rules and 
communication in the development of additional valuable forward-looking RI 
structures focused on other aspects of RI, which include a research ethics committee, 
RI training for researchers, and assignment of a privacy officer that guides and advises 
researchers on how to deal with privacy issues in the research process. These 
additional structures are now also present in other schools at Tilburg University (2022). 
These additional structures, like the Science Committee, have a dual function of both 
educating researchers (e.g., about various ethics considerations that can arise in 
research) and improving practice, as well as creating bureaucratic control of research 
practices (e.g., the research ethics committee, not to be confused with the Science 
Committee, checks whether ethics requirements have been met). 

4.2 Case analysis 

This case provides an example of how institutions can implement RI policies which are 
legitimized and supported by communicative, network processes. Prior to the 
installment of the Science Committee at the TSB, there was little discussion about RI 
and only few rules existed (Levelt Committee et al., 2012). The dominant governance 
approach could be said to have been a market one, where researchers’ behavior was 
mostly guided by the incentives present in the system of research, such as publishing 
many articles in high-impact journals and obtaining funding. However, the Science 
Committee started processes of communication as a basis for introducing rules at the 
TSB on data handling. These network processes included (1) cooperatively developing 
RI rules and procedures at the school with researchers from all departments rather 
than implementing these in a hierarchical and top-down approach, as well as (2) 
organizing audits to continuously communicate with researchers, to educate them 
about data handling, and reflect with them in order to improve the rules in place based 
on the insights gained during the audits.   

 The goal of the Science Committee’s audits is not focused on compliance to the 
DHMR and imposition of rules, but rather on learning and improving the research 
culture more generally. Some Science Committee members therefore find the term 
‘audit’ somewhat misleading because they see the audits as a ‘conversation’ or 
‘interview’ with researchers about what entails high quality research and how to 
achieve it, rather than a compliance-focused bureaucratic procedure. Regardless of the 
terminology chosen, the aim of the audits is to focus on learning and improving 
research practice. The auditors have a list of questions (Appendix I) they send to 
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researchers before interviews that asks them to prepare to explain how they store 
their data. The questions serve as a starting point for communication with researchers 
and discussion of data practices. Instead of criticizing or penalizing researchers for not 
storing data perfectly, the Science Committee members treat the audits as a moment 
for reflection and learning about better data handling and RI practices. The committee 
evaluates the results of the audits to continuously adapt and improve the support 
provided by the Science Committee to the TSB researchers, as well as to provide input 
to future RI policies at the school. For instance, after the audits in 2020, the Science 
Committee discussed that the audits revealed that researchers in some departments 
receive more support regarding structuring their data management than in other 
departments. Based on this reflection, they recommended the TBS make an inventory 
of the support structures provided by various departments and help to create more 
coherence between the support offered to researchers across departments. As such, 
the insights gained during the audits are used by the Science Committee and the TSB 
more broadly to understand the RI issues at the institution with a view to be better 
equipped to support researchers with responsible practices, rather than to police 
practices at the level of individual researchers, unless very serious violations of the 
DHRM are committed, such as losing data. Thus, although the audit procedure is not 
‘power free’, in the sense that the auditors are able to detect serious violations of the 
DHMR by audited researchers, and flag those, it is more in line with what Power (2000) 
would describe a “process which harnesses productive learning and self-help” rather 
than “adherence to performance measures which serve the audit process and little 
else”.   

The resolution to start a Science Committee was initiated by the school’s 
management team and approved by the departments and the TSB council representing 
both faculty and students. The Science Committee decided to involve all the 
departments at the school in cooperatively developing policies for RI, rather than 
imposing policies in a top-down manner. The decision about what the main tasks of the 
Committee would entail,  – that is, conducting audits focused on data management – 
was made jointly by the Science Committee and the departments at the TSB after a 
year of consensus building and deliberation. Furthermore, the rules set by the Science 
Committee on data handling were developed cooperatively with the research 
community, which contributed to their legitimation. As such, while the Science 
Committee itself is a formal (and hence bureaucratic) body within the TSB, it 
continuously uses network processes of deliberation and consensus building together 
with researchers to develop and legitimize its bureaucratic elements. 

The Science Committee’s approach of using audits to understand and improve 
research practices within the school rather than police individual researchers has been 
especially helpful to the TSB since the introduction of the European General Data 
Protection Regulation (GDPR) (General Data Protection Regulation, 2016). Because the 
Science Committee members were already familiar with data practices and challenges 
at the TSB before the GDPR was implemented, they were in a good position to advise 
the institution how to help navigate the GDPR and relate it to standards of good 
research practices. For example, the Science Committee members knew that most of 
the data sets collected and stored at the TSB were already anonymized and therefore 
not sensitive. Thus, they advised the legal and policy staff at the TSB to only focus on 
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those few studies at the school which included sensitive data when doing privacy 
assessments. In this way, based on knowledge obtained during conversations with 
researchers in audits, the Science Committee helped to prevent introducing rules when 
they were unnecessary at Tilburg University because of the GDPR, thus countering the 
potential of colonization of the research lifeworld by bureaucratic procedures. 

5. Discussion and recommendations 

5.1 Recommendations 

In this article, we explored how institutions can combine rules and commitment in 
fostering RI. We discussed that approaches to RI governance can be roughly 
categorized into three modes, including markets (governing through incentives), 
bureaucracies (governing through rules), and networks (cooperative governance). 
Some of the causes of RI problems likely have to do with perverse incentives in market 
governance, and bureaucratic governance such as the implementation of RI rules is 
often used to remedy these. However, fostering RI requires appropriate combinations 
of the three governance modes because the modes each have their own strengths and 
weaknesses. For instance, while the network mode is more collegial and collaborative, 
it tends to be slower and influenced by the dynamics of the group  compared to market 
and bureaucratic modes of governance.  

We used Habermas’ Theory of Communicative Action to discuss how to 
optimally combine these modes of governance. Namely, we argued that market or 
bureaucratic mechanisms to foster RI should be rooted in lifeworld processes, that is, 
in network mechanisms. In other words, our central claim in the paper is that any rules 
used to foster RI need justification and support by network processes – 
communicative, consensus-building action – among the research community within and 
outside of the institution. Furthermore, action is needed to counter tendencies of 
markets and bureaucracies to interfere in network processes in the research 
community.  

We discussed how the Science Committee at the Tilburg University’s School of 
Social and Behavioral Science (TSB) provided an example of how this can be done. The 
Science Committee was established in response to a case of misconduct at the TSB, 
which likely occurred due to the existence of perverse incentives in the research 
system as well as limited rules about RI; therefore the market mode of governance was 
dominant. To counter this, the Science Committee created rules on RI together with 
the research community at the TSB. The introduction of bureaucratic RI governance 
(i.e. rules), was legitimized through network processes of consensus building and 
agreement among the research community.  This allowed to foster RI at the school, by 
combining RI rules with the concomitant researchers’ commitment to RI. Based on the 
insights discussed in this paper, we formulate several recommendations for research 
institutions on how to combine rules and commitment in fostering RI. 
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R1. Involve researchers in the development of RI rules 

To anchor market and bureaucratic mechanisms in network processes, institutions 
could involve the research community to cooperatively develop RI rules (Labib, Roje, et 
al., 2021; Mejlgaard et al., 2020). As an example, we have argued that the TSB’s Science 
Committee has improved RI practices at the TSB by developing rules and procedures 
about data handling, using deliberation and consensus building with researchers at the 
various departments of the school. Degn’s (2020) work suggesting that the top-down 
implementation of institutional policies does not influence researchers’ approach to RI, 
supports the idea that network-oriented communicative processes among the research 
community are necessary for the implementation of policies that the research 
community owns and commits to. It could be helpful for institutions to involve 
researchers in the development of rules in a systematic manner, using co-creation or 
other participatory methods (e.g., see as we have described in Labib, Pizzolato, et al., 
2021). Such a systematic approach is important to include all relevant voices in a fair 
way when developing RI policy, especially to prevent misuse of networks, as group 
processes have been used in research governance in the past for purposes such as 
eliminating competition, gatekeeping others’ ideas, and promoting self (Sahlin & 
Eriksson-Zetterquist, 2016). 

R2. Approach RI rules and regulations to further the research community’s goals, rather 
than as ends in themselves which need stringent enforcement 

Using bureaucracy to further the community’s shared goals can help the research 
community to become intrinsically motivated to engage in responsible research 
practices, rather than doing so because of potential negative sanctioning, and might 
thereby prevent a ‘check-box’ mentality (Labib, Roje, et al., 2021). For instance, audits 
can serve as a valuable communicative tool for learning, exchanging knowledge, and 
exploring mutual goals, rather than policing (Gerritsen et al., 2021). At the TSB, the audits 
are focused on education and reflecting on data handling and RI more generally, and this 
has helped to increase awareness of RI. Also, unnecessary rules are prevented, 
countering the tendency of the bureaucratic system to colonize the lifeworld. 
Bureaucracies that become ends in themselves could lead to a policing culture at the 
institution where researchers are under pressure to comply with externally imposed 
rules that they might not believe in (DuBois, 2004). Of course, that is not to say that 
serious misbehavior should not be addressed appropriately if it arises, as dealing with 
misconduct and its negative consequences appropriately is also in the interests of the 
community (Fanelli et al., 2015; Labib, Roje, et al., 2021).  

R3. Implement RI policies gradually to allow sufficient time to anchor bureaucracies in 
network processes, but also use momentum when there is increased attention for RI 

Implementation of new policies and initiatives can take time, not only due to 
procedural issues, but also due to the need for reflection on the values behind the 
policies and their relationship to community goals and culture (Gerritsen et al., 2021; 
Vasconcelos et al., 2015). Changing attitudes towards RI and forming agreements with 
stakeholders across the network about what measures to take can be a slow process 
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(Coates, 2014). Institutions will likely benefit from gradual implementation of new 
policies, to allow for sufficient time to foster network processes to create commitment 
of researchers to these policies (Adams et al., 2014; Horbach & Halffman, 2018; 
Vasconcelos et al., 2015). However, the need to carefully define and reflect on RI 
criteria does not exclude the possibility in situations, such as the occurrence of 
misconduct cases, for policy makers to make top-down decisions about introducing RI 
policy. After such decisions, the process of implementation requires time and inclusion 
of stakeholders as can be seen in the case of the TSB, in which the initiative to install a 
Science Committee to foster RI was taken by the management team in a top-down 
manner after which the exact tasks and responsibilities of the Committee were 
developed together with researchers from the departments. Indeed, we see that cases 
of misconduct elsewhere have also led to important new policies and changes aimed at 
fostering RI (Jones, 2003; Opel et al., 2011; Resnik, 2014). This suggests that the shock 
caused by the discovery of cases of misconduct in the research community may be an 
important catalyst in legitimizing the introduction of new RI policies aimed at 
preventing such cases in the future, but participation of researchers through network 
processes is also needed for legitimation. 

R4. Legitimize rules through network processes continuously rather than only in the initial 
implementation stage, for updating and improvement of RI policies 

Legitimization of rules requires the involvement of the affected network of researchers 
not only in the initial creation process of bureaucracies, but also in regular evaluations 
and updating (Pires, 2011; Weller, 2020). This is important to explore whether the rules 
serve community goals in practice or if any adjustments are needed, and to reevaluate 
community goals (Pires, 2011; Weller, 2020). The latter might especially be important 
when new developments in research, such as the introduction of new regulations (e.g., 
the GDPR) or standards (e.g., related to open science) emerge. Continuous adaptation 
and legitimization are especially important in serving as a countervailing force against 
any potential colonization of communicative processes by market and bureaucratic 
processes. The TSB case shows the need for continuity of audits to reflect on the basic 
principles of RI and their application in data management; in addition, policies 
concerning data management should be related to a wider discussion of the 
importance of RI for research practice. 

R5. Use RI policies to foster awareness and good practice of individual researchers,  
address challenges and opportunities for RI at the institutional level, and to relate 
challenges and opportunities to developments in the larger research community 

Using RI policies to promote responsible research practice at an individual level, as well 
as address RI challenges and opportunities at an institutional level as done by the TSB 
Science Committee, can prevent researchers from experiencing rules as externally 
imposed inconveniences that they have to obey (Labib, Roje, et al., 2021; Landi et al., 
2015; Mejlgaard et al., 2020). Such an approach to organizational culture where the 
emphasis lies on learning from challenges and mistakes rather than punishing individual 
persons has been termed as ‘just culture’ and described as important in increasing the 
safety and quality of the work at the organization (Dekker, 2009; Khatri et al., 2009). Of 
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course, this should be balanced with making individuals take accountability for their 
actions when they have engaged in unacceptable behavior (Dekker, 2009). 
Additionally, relating the policies to developments in the larger researcher community 
– for instance by sharing experiences with other institutions (e.g., Sijtsma, 2017) – can 
be valuable in exchanging insights and joint learning, and therefore in legitimizing RI 
policies on a broader scale. 

5.2 Strengths and limitations 

In this study, we combined a theoretical perspective with a case analysis to reflect on 
how to combine rules with commitment in fostering RI. Our theoretical perspective 
brought together the conceptual approach of governance theory with Habermas’ 
analysis of societal development, including a foundational analysis and normative view 
concerning the relationship between lifeworld and systems. Our case analysis, 
informed by a document analysis and interviews with the former and current Science 
Committee chairs at the TSB, provided a real-life example of this. The chairs were well 
informed about the functioning of the Science Committee and likely had a more 
comprehensive overview than others, including regular Committee members.  

Our case analysis is limited to the perspectives of the past and present TSB 
Science Committee chairs and the yearly evaluation reports of the Science Committee. 
Although the evaluation reports were intended to be used for internal purposes and 
only shared with us after the fact, it could be that some of the information in them is 
limited due to strategic considerations. In addition, the chairs might not be able to 
recall all prior experiences at the Science Committee. We do not have direct 
information about researchers’ experiences in dealing with the committee, which could 
provide additional insights on the commitment of TSB’s researchers toward RI and if 
they did indeed experience audits as a form of communicative action. Furthermore, 
while this case provides important insights into how various governance approaches 
can be combined to foster RI, it mostly focused on bureaucracies and networks, 
whereas reshaping market governance can also be valuable in fostering RI, particularly 
considering that perverse incentives in research are seen as a factor contributing to 
research misconduct and QRPs (Edwards & Roy, 2017). In fact, there are many 
initiatives currently to address incentives in research to reward responsible research 
practices rather than quantity of publications (see Aubert Bonn & Bouter, 2021 for an 
overview of initiatives). So, next to achieving an adequate combination of rules and 
commitment, also the relationship between market mechanisms and deliberative 
processes around good research needs to be taken into account.   

5.3 Conclusion 

In this study, we argued that institutions should use network processes to develop and 
legitimize rules that foster RI in research institutions. As an example, we showed how 
the Science Committee at Tilburg University’s TSB has involved the researchers at the 
school’s departments in the process of creating and applying rules and procedures, 
specifically, regulations on data management. From the perspective of Habermas’ 
Theory of Communicative Action, the Science Committee appropriately combined 
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different modes of governance, resulting in a normatively grounded as well as efficient 
approach to fostering RI. Based on our analysis of the Science Committee, we 
recommend that institutions involve researchers in developing RI rules, use the 
implementation of rules to further the research community’s goals, implement RI 
policies gradually, legitimize rules continuously through network processes, and use RI 
policies both at the individual and the institutional level. 
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Appendix I: Checklist used during the audits at the TSB by the Science 
Committee 

 Yes No N/A Unclear 
1. Is a data package available? If so, where is it stored?     
Explanation:  
 

    

2. Does the data package contain the raw data file?      
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 Yes No N/A Unclear 
(as first made available, in digital or digitizable form, to the Tilburg 
School of Social and Behavioral Sciences (TSB) staff member) 
Explanation:  
 
3. If the data consists of non-digital source material:  
Is there an indication of where the data is stored and of how it can 
be traced? 

    

Explanation:  
 
4. If the TSB researcher is not allowed to have the data in 
their possession, due to ethical guidelines, insurmountable 
logistical concerns, privacy-related reasons, or formal property 
rights:  
a. Has a clear explanation been given to account for the 
fact that the data is not present in the package?  

    

b. Have attempts been made to store relevant details 
(e.g. a random sample from the original data file or a screenshot 
of part of the raw data) in the data package? 

    

Explanation:  
 
5. With respect to the metadata: 
a. Does the data package or the article include a 
description of who collected the data, where, and at what 
location?  
(For non-TSB data, this information should be sufficiently specific – 
in the form of contact details for the other researchers, and clear 
descriptions of the source of the data acquired by the researcher 
and the date on which it was downloaded.) 

    

b. Is there a broad description or automatically generated 
document indicating who created which file, and when? 

    

c. Does the data package or the article include a 
description of the role of each author (and co-author)? (e.g., 
“devising and setting up the study”, “data collection”, “data 
analysis”, and “writing the article”) 

    

d. When external finances / grants have been obtained: 
has been specified who provided these external finances / grants? 
 

    

Explanation:  
 
 
6. If data originates from existing databases:  
Has its origin, version, and date been specified?  

    

Explanation:  
 
 
7. Has the data in the raw data file been sufficiently 
anonymized and has the confidentiality of the data been 
properly safeguarded? 
(The data package should contain no information that might be 
used to identify individuals) 

    

Explanation:  
 
 
8. Does the data package contain all of the digital (or 
scannable) research materials needed to allow the data 
collection to be replicated by a colleague with the requisite 
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 Yes No N/A Unclear 
skills?  
(e.g. questionnaires, stimuli, instructional texts, chief experimenter 
protocols, video materials, simulation study software, computer 
scripts, logs) 
Explanation:  
 
 
9. Does the data package contain syntaxes, computer 
scripts or statistical logs, pertaining to the processing of the raw 
data, that would allow the analyses to be replicated by a 
colleague with the requisite skills? 

    

Explanation:  
 
 
10. Is the data package accessible to at least two 
individuals? 
(The second individual could be a co-author, supervisor, co-
supervisor, or executive official, for example) 

    

11. Has the data package been stored in such a way that it 
cannot be lost or become corrupted? 
(this could involve backups to multiple locations, automatic 
backups, or safeguards to prevent the data from being accidentally 
overwritten or deleted)  

    

Explanation:  
 
12. Will the data package be retained and remain 
accessible for at least ten years after the article’s definitive 
publication date? 

    

Explanation:  
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8. General discussion 

In this PhD thesis, I4 aimed to provide guidance to research institutions on fostering 
research integrity (RI) by exploring the question: How can research institutions develop 
policies to foster, and raise awareness about, RI? To do this, I posed six research 
questions, divided into three sections, namely 1) setting the agenda, 2) developing 
guidelines, and 3) reflecting on implementation. The research questions, per section, 
are shown in table 1. 

Table 1: Research questions in this PhD thesis 
Setting the agenda 

1. What are current practices of RI promotion in research institutions?  
2. Which topics should be addressed in institutional RI policies? 

 
Developing guidelines 

3. What are researchers’ and other stakeholders’ views and preferences 
regarding how research institutions can develop and implement better RI 
education and training policies?  

4. How can RI guidelines be co-created together with lead users?  
5. What should be included in the RI education and training policies of research 

institutions?  
 

Reflecting on implementation 
6. How can research institutions combine the implementation of RI rules with 

researcher commitment to foster RI?  
 
This chapter provides a summary of the findings of the thesis, reflects on the main take-
away messages, discusses the strengths and limitations of the work, and provides 
some directions for future research. 

Summary of findings 

Setting the agenda 

The investigation into what are current practices of RI promotion at research 
institutions showed that while there are already many institutional practices for RI 
promotion globally, most of them focus on researcher, rather than institutional, 
responsibilities for fostering RI (Answer to Research Question, ARQ, 1). The results also 
indicated that many current practices are focused on the biomedical sciences, with less 
attention on research in other disciplinary fields. Regarding which topics should be 
included in institutional policies, consensus was reached among research policy experts 

 
4 In order to not confuse the reader by continuously switching between ‘I’ to denote personal reflections and 
views and ‘we’ to denote collaborative work, I will use ‘I’ throughout the general discussion chapter. However, it 
should be noted that the research conducted in this PhD trajectory was a collaborative effort, as is reflected in 
the co-authors that are involved in the content chapters. 
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and research leaders on a comprehensive list of 12 topics that are essential for fostering 
responsible research practices (RRPs) at research institutions (ARQ2). The highest 
ranked topic among these in terms of importance was ‘RI education and training’, 
followed by ‘Supervision and mentoring’, ‘Dealing with breaches of RI’, and ‘Supporting 
a responsible research process’ (Table 1).  

Table 1: Ranked list of topics which institutional policies on research integrity should address 

 

Developing guidelines 

To provide insights to research institutions on how to foster RI, I specifically zoomed in 
on developing guidelines on the topic of RI education. I chose this focus because, 
despite being one of the most discussed and highly valued approaches to fostering RI, 
there is little guidance for institutions on how to provide RI education in a way that is 
sensitive to stakeholders’ needs. The results show that researchers and other research 
stakeholders across disciplinary fields in Europe support the provision of continuous RI 
education which targets all researchers (across ranks) and other institutional 
stakeholders (ARQ 3). This was important in informing the guideline development 
process. I used co-creation methods, a systematic approach to jointly develop 
guidelines together with stakeholders on RI education. I reflected on the value of using 
such a systematic approach to joint development of guidelines and concluded that co-
creation methods allow for close stakeholder engagement and inclusion of diverse 
perspectives (ARQ 4). Here, I also elaborated on the various steps of co-creation 
methods, including preparation, sensitization, workshop organization and facilitation, 
and analysis and guideline drafting and revision. I then shared the contents of the 
resulting guidelines on the RI education of a) bachelor, master and PhD students, b) 
post-doctorate and senior researchers, c) other RI stakeholders; as well as d) 
continuous RI education (ARQ 5). The guidelines recommend mandatory RI training; 

Rank (by 
importance) 

Topic 

1 
2 
3 
4 
 

5 
6 
7 
8 
9 
10 
11 
12 

RI education and training 
Responsible supervision 
Dealing with breaches of RI 
Supporting a responsible research process (e.g. through quality 
assurance) 
Research ethics procedures 
Data management 
Conflicts of interest 
Research culture 
Publication and communication 
Updating and implementing the RI policy 
Intellectual property issues 
Collaborative research among institutions 
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follow-up refresher training; informal discussions about RI; appropriate rewards and 
incentives for active participation in RI education; and evaluation of RI educational 
events across target groups.  

Reflecting on implementation 

The question of how research institutions can combine the implementation of RI rules 
with researcher commitment to foster RI led to the proposition that institutions can 
use and combine market (governance through incentives), bureaucracy (governance 
through rules) and network (cooperative governance in a group) mechanisms to foster 
RI. Using Habermas’ Theory of Communicative Action, I reasoned that institutions can 
use bureaucratic and market mechanisms (such as rules and incentives, respectively) to 
foster RI, as long as these are rooted in network processes (i.e. the involvement of 
stakeholders in the development and improvement of rules or incentives), and that 
countervailing forces are needed to counter the interference of rules and incentives in 
network processes (ARQ 6).  

Main take-away messages 

There are four main lessons that I take-away from the research done in this thesis: 1) 
Framing matters, 2) Tailoring is essential, 3) Box-checking is a danger, and 4) RI is a 
journey.  

1. Framing matters 

Regardless of which RI stakeholder I talked to as part of this research, all seemed to 
agree that researchers want to engage in RRPs, but need support from their 
institutions to do so. At the same time, it was reassuring to see that many institutions 
across Europe are motivated to put policies in place to support their researchers with 
RI (even if for some, this motivation may be partially external and stem from the fact 
that research funders such as the European Commission are increasingly incentivizing 
institutions to implement RI policies, 1). Yet, the framing of RI can often be off-putting 
for researchers and institutions. When RI is framed as what ‘researchers should not do’, 
or even more positively ‘what they have to do’ – be it in a RI course setting or 
institutional guideline for researchers – researchers can feel controlled, intimidated, 
accused, and interfered with (2 (Chapter 4),3 (Chapter 6)). Approaching and 
communicating RI as a positive goal that everyone can strive towards (rather than 
treating it in terms of absolutes, of ‘good’ versus ‘bad’ behavior) will likely help 
institutions to get goodwill and commitment from researchers towards RRPs, as well as 
reduce questionable research practices (QRPs), and increase insight about how to deal 
with moral ‘gray areas’ – situations where there is no clear right or wrong answer – in 
research (2 (Chapter 4),3 (Chapter 6),4 (Chapter 7)).  

The importance of framing is illustrated by the following example: my 
collaborators and I received negative reactions from not only researchers, but also 
institutions, to the name of the consortium that this PhD project was part of (Standard 
Operating Procedures for Research Integrity, SOPs4RI); stakeholders repeatedly told 
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consortium members that most RI policies  cannot be reduced to a set of standard 
operating procedures (SOPs). Promoting RRPs requires institutions to support 
researchers in actively reflecting and deliberating on RI rather than merely providing 
them with set procedures to follow and ensuring compliance  (2 (Chapter 4),5 (Chapter 
3)). This opened my eyes to the importance of the framing of RI and – despite the fact 
that the European Commission call for the grant which funded my PhD project explicitly 
asked for the development of RI SOPs – my collaborators and I have made an effort to 
both omit the words ‘SOPs’ from the guidelines we developed, and also ensure that the 
guidelines we provide are in the spirit of supporting institutions in supporting 
researchers rather than telling institutions what to tell researchers (3 (Chapter 6)). 
Interestingly, some participants in the research even shared discomfort with the term 
‘RI’ itself, saying it has negative connotations, and that it should be avoided in some 
cases (for instance, RI workshops offered to senior researchers could refer to ‘research 
practice’ rather than ‘research integrity’) to prevent resistance from researchers (2 
(Chapter 4),3 (Chapter 6)). While I have the impression that the issue of framing is 
often implicitly assumed in the RI literature (e.g. 6–8), the need to make RI more 
attractive and frame it more positively through marketing and communication has not 
been previously explicitly addressed.  

Of course, framing RI positively is not just a matter of word choice and 
marketing, but also has to do with the actual approach to RI policy that institutions 
take. While the majority of efforts to foster RI are still targeted at individual 
researchers’ responsibilities, there has been a shift in recent years towards also 
addressing what institutions and other research stakeholders need to do in order to 
foster RI (8–11). While that is a welcome change, solely focusing on RI bodies (such as 
ombudspersons) and RI training – the majority of current practices focused on RI 
promotion at the institutional level (12 (Chapter 2)) – when creating RI policies is not 
adequate in framing RI as supporting researchers. RI bodies are important to address 
any conflicts or problems that might arise in the research process, but they are not 
sufficient in preventing problems from arising (5 (Chapter 3)). Education, alternatively, 
is considered valuable in preventing RI problems by creating awareness about RRPs 
and QRPs (5 (Chapter 3),13). However, especially considering that much of existing RI 
training efforts are currently focused on PhD students (14), it would be undesirable if 
institutions only offer training as a means to foster RI, since this would again leave the 
responsibility of doing responsible research on individual researchers (15). Instead, 
education – consisting of both formal training and informal RI awareness raising 
approaches, such as good supervision – can be integrated into the research endeavor, 
and combined with other RI policies to address both systematic and individual factors 
influencing RI (2 (Chapter 4)). For instance, it is not sufficient for institutions to provide 
adequate RI education if they do not take any means to reduce the high pressure that 
many researchers experience to obtain a large number of publications (15,16); RI 
education should be complemented with institutional policies aimed at reducing 
publication pressure and hyper-competition. Emphasizing systemic factors in RI policy 
(for instance, by addressing all the topics highlighted in Chapter 4) – rather than solely 
focusing on individual researchers –  is necessary to frame RI positively, prevent 
researchers from feeling like they are being ‘policed’, and allow for the internalization 
of RRPs (4 (Chapter 7),8).  
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2. Tailoring is essential 

When I started this PhD trajectory, it was not clear how best to address contextual 
differences when developing guidance to all research institutions from across Europe 
on how to foster RI. I partially expected that my research results would provide some 
indication about differences between disciplinary fields or institutional types, which 
could then be directly taken up in the guidelines being developed (to indicate, e.g. that 
in the humanities, institutions can do X, while in the natural sciences, they can do Y). 
However, while conducting the research, it became apparent that there are more ways 
in which institutions can differ from each other than can be possibly categorized (just a 
few of which include disciplinary field, private or public status, legal requirements, 
region, type of researchers, size, historical background, cultural specificity, and type of 
funding available) (5 (Chapter 3)). The research steps also highlighted that despite 
these differences, diverse research stakeholders across Europe agree on the basic 
steps necessary to foster RI and raise awareness about it, and most differences of 
opinion relate to how to operationalize those basic steps into different contexts. This 
suggests that while higher level RI guidance (i.e. guidance discussing basic steps, which 
need further operationalization to be put into practice) might be relevant for 
institutions across Europe, there is no one size-fits-all solution to RI regarding how 
guidance is to be implemented (17 (Chapter 5)) at the institutional level; every 
institution will need to tailor policies to the needs of the researchers, stakeholders, and 
other important considerations (such as national laws) in the local context (5 (Chapter 
3)). Stakeholders highlighted the importance of not being prescriptive and directive, 
and warned us against developing guidelines that are very detailed and try to account 
for each context of research. Therefore, the recommendations available in our 
guidelines – while much more concrete and workable than what is available in 
aspirational codes of conduct on RI – are still general enough and leave room for 
interpretation and tailoring depending on the local context. This was done intentionally 
to account for stakeholders’ concerns that it is important that the implementers of the 
guidelines themselves have the freedom to tailor the guidelines to the specific context 
and needs of the institution that they work in.  

The need to tailor RI policies to the specific context of the institution leaves 
open the question of how this can optimally be done by institutions. In this research, I 
argued that co-creation, jointly developing policies and guidelines with all relevant 
stakeholders (including researchers, policy makers, administrators, and staff), is key in 
providing legitimacy to institutional RI efforts, addressing stakeholders’ actual needs, 
and ensuring that stakeholders actively embrace RI policies (4 (Chapter 7)). Co-creation 
is also important for addressing differences across institutions. Institutions aiming to 
implement our guidelines can co-create their implementation strategy together with 
relevant institutional stakeholders (including researchers), to ensure that the 
implementation is sensitive to the local context (3 (Chapter 6),4 (Chapter 7),5 (Chapter 
3),18). For instance, stakeholders can be involved in the decision-making process about 
the roles and tasks of institutional RI bodies (4 (Chapter 7)).  

The term ‘co-creation’ is often used to refer to the joint development of policies 
and guidelines with stakeholders. I distinguish ‘co-creation’ from ‘co-creation methods’, 
which refers to a specific and systematic approach to co-creation, based on generative 
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design research methodology (17 (Chapter 5)). While the importance of co-creation is 
already discussed extensively – albeit with different words – in the RI literature (e.g. 
19), most current approaches to RI are not systematic. Where expertise, time, and 
resources allow, it would be valuable for institutions to consider specific 
methodological approaches to co-creation, rather than always doing co-creation 
intuitively (i.e. jointly developing policies with an unstructured approach). The 
advantage of doing co-creation systematically, for instance using co-creation methods 
or other participatory research methods (including approaches outlined in 20), is that 
group dynamics can be accounted for, and reaching conclusions too quickly can be 
prevented (17 (Chapter 5)). Furthermore, co-creation can occur at different levels and 
in different ways; some co-creation approaches involve stakeholders already at the 
stage of defining the problem and developing a solution, while other co-creation 
approaches only involve users once a solution has already been developed (i.e. at the 
stage of implementation) (20). There are significant advantages of involving 
stakeholders as much as possible in setting the policy agenda, developing and 
implementing guidelines. These include increased ownership and commitment of 
stakeholders towards policies (21). Institutions interested in creating RI policies that are 
sensitive to their context – rather than merely applying guidelines in a top-down 
manner – therefore, have a range of options available to jointly develop policies with 
stakeholders.  

3. Box-checking is a danger 

In every empirical step taken in this PhD trajectory, one of the key concerns that 
stakeholders expressed about RI policies is the danger of creating a ‘check-box’ 
mentality – a mentality concerned with checking boxes regarding meeting compliance 
to set requirements (2 (Chapter 4),3 (Chapter 6),5 (Chapter 3)). While check-boxing is 
an immediate concern of many RI stakeholders, there is little explicit attention to it in 
the RI literature  (although it has been mentioned as a problem in the research ethics 
literature, e.g. 22). At the level of the researcher, a ‘check-box’ mentality entails 
individuals not reflecting on their practices carefully, but rather being focused on 
meeting legal and procedural requirements related to RI, and thereby potentially 
engaging in questionable behaviors not addressed in formal procedures (23). When 
considering the development and implementation of institutional RI policies, a check-
box mentality is particularly a danger considering the risk that RI policies, such as 
mandatory education for various target groups, overburden individual researchers (5 
(Chapter 3),24). If policies are seen solely as a burden, as opposed to a support for 
researchers, they can just become a box-ticking exercise. However, there are various 
approaches that institutions, ideally together with other stakeholders (such as funders) 
can use to reduce the burden that RI might impose on researchers. For instance, some 
RI educational events may be integrated into existing courses, workshops, and other 
events focused on research methods or research ethics (3 (Chapter 6)). In other cases, 
it could be that the burden imposed by RI on researchers is actually helpful in reducing 
other types of burdens (24). For example, taking time to plan a PhD trajectory, make a 
publication plan, consider collaboration, or write meticulous study and data-analysis 
protocols (which are then preregistered) can be crucial in preventing conflicts, delays, 
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methodological problems, and confusion later. While my own case is not sufficient to 
make any conclusions, it can definitely be said that engaging in RI ‘burdens’ at the start 
of this PhD trajectory was invaluable in ensuring a smooth PhD trajectory. Nonetheless, 
it cannot be denied that RI policies will, to some extent, inevitably increase burdens on 
researchers. So long as this burden is rooted in network processes – or in other words, 
is supported by agreements in the research community about what entails good 
research practice – and serves to further the research community’s goals, such a 
burden can be justified and can allow for commitment from researchers (4 (Chapter 
7)). 

 Although I had anticipated the concern about creating a check-box mentality at 
the level of individual researchers, it became apparent that check-boxing is a danger 
both at the individual researcher level and organizational level (2 (Chapter 4),5 (Chapter 
3),25). At an organizational level, a ‘check-box’ mentality entails organizations ticking 
off that they have some policies in place (e.g. to make themselves appear eligible for 
funding) without actually considering how these policies can interact and influence 
research (26). Together with the stakeholders involved in this PhD trajectory, as well as 
my supervisors and collaborators, I gained various insights while working on the 
chapters of this PhD thesis on how to prevent a check-box mentality at the institutional 
level when fostering RI. First, co-creation of RI policies with stakeholders (discussed 
earlier as also important for tailoring policies to the context at hand) is important in 
ensuring that policies are meaningful to all institutional stakeholders and actually 
contribute towards better research practices. Secondly, institutions can focus on the 
values and goals that RI policies are aimed at, rather than allowing the resulting rules 
and procedures to become ends in themselves (4 (Chapter 7),25). When a specific rule 
does not help to strengthen the value that it was originally intended to represent, there 
can be flexibility in adhering to this rule (4 (Chapter 7),26,27). For instance, institutions 
that promote open science practices in their policies can take into account the 
consequences of open science policies on different data types and disciplinary fields, 
rather than be strict on researchers who may have legitimate reasons for not following 
a specific accepted open science practice (28). Thirdly, institutions can alter reward and 
incentive systems so as to reflect the values and goals that RI rules and procedures aim 
at (4 (Chapter 7),23). For instance, when mandating RI training, institutions can provide 
appropriate incentives to researchers to ensure that they are actually motivated to 
actively take part in RI training (2 (Chapter 4),3 (Chapter 6)). Fourthly, institutions can 
evaluate policies together with affected stakeholders and adjust them continuously, to 
ensure that they help with the aim of fostering RI, rather than just serving as a box-
checking exercise (4 (Chapter 7)). 

4. RI is a journey 

I was not surprised to hear from my research participants that RI is complex in that it is 
influenced by various stakeholders and factors, as well as their interactions, and that it 
has no simple solutions. This was indeed one of the assumptions I started out with at 
the beginning of this PhD trajectory. However, by talking to various stakeholders I 
learned that RI has no simple solutions because it is not an acute problem that can be 
solved permanently at once, but is rather a continuous journey that both individual 
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researchers and research institutions can take. What does this mean for individual 
researchers? Stakeholders explained that researchers are faced with various 
challenges, moral ‘gray areas’ (situations with no clear right or wrong answers), and 
dilemmas in every phase of their careers (2 (Chapter 4),29). Therefore, the effort to 
engage in RRPs and avoid QRPs requires continuity throughout a researcher’s career. 
The RI education guidelines I co-created with stakeholders highlight this continuous 
feature of RI for researchers, by emphasizing the importance of not approaching RI 
education as a single training event, but rather a continuous process that students, 
junior, and senior researchers can engage in (in target group relevant and appropriate 
ways) to reflect on their research practice and deal with challenges they face (3 
(Chapter 6)).  

Stakeholders also alluded to the fact that it is important to approach RI as a 
continuous journey for research institutions. Creating comprehensive RI policies and 
tailoring these to the specific context of the institution (through co-creation), while 
beneficial, also entails a significant burden in terms of time, and human and material 
resources (3 (Chapter 6),9). By seeing RI as a journey, institutions can implement a 
step-wise approach to fostering RI, where implementation of various policies is spread 
out over a number of years (4 (Chapter 7)). Such a slow approach to the 
implementation of RI policies is necessary to ensure that policies are well thought 
through and soundly developed. A slow and step-wise approach is also important for 
gaining acceptance for policies among the research community, and thereby 
contributing to a robust culture of RI (4 (Chapter 7)). Furthermore, institutions should 
continuously monitor, evaluate and update policies to ensure that they are meaningful 
and actually contribute to RI (4 (Chapter 7)). This is also essential because of the higher 
turnover rate of the research workforce per year (30); continuously updating RI policies 
together with the research workforce – and thereby ensuring that new members’ 
perspectives are included – is therefore needed to ensure that the research workforce 
feels intrinsically motivated to engage in RRPs. 

Institutions do not have to approach RI as a journey they must take on their 
own, but can look at other institutions’ journeys for inspiration, and even work 
together with them to address hurdles (e.g. related to resources) in their path towards 
RI.  Institutions with less developed RI policies can look to – and even pair up and 
collaborate with – institutions with a more developed RI infrastructure for insight on 
how to build RI policies (1,3 (Chapter 6)). While tailoring interventions to the local 
context is important, not all interventions need to be reinvented, and resource sharing 
can be valuable in addressing time and resource limitations (3 (Chapter 6),31). For 
instance, there is no need for each RI trainer to create a new RI curriculum from 
scratch, when there are excellent online and offline appropriate resources that can be 
used, adjusted and modified for use in different training programs (e.g. 18,32). 
Institutions can therefore benefit largely from supporting their RI stakeholders, such as 
RI officers and ombudspersons, to engage in national or international networking 
activities, so as to learn from others and find ways to partner up with other institutions, 
for their RI journey (3 (Chapter 6)).  
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Strengths and limitations 

Strengths 

The work produced in this PhD thesis is based on an iterative process consisting of 
various empirical cycles including a scoping review, Delphi study, focus groups, co-
creation workshops, and case analysis, which built on one another. The combined 
methods allowed me to obtain an in-depth understanding of various stakeholders’ 
needs and perspectives regarding RI, and allowed for triangulation of data to 
continually develop and refine my main findings (33). Since the PhD trajectory was part 
of the larger Horizon 2020 funded SOPs4RI project, the research was also informed by 
additional studies in the project falling outside of the scope of this PhD trajectory. 
These studies, including a survey on research integrity and pilot study with research 
institutions who used the resulting guidelines from this PhD trajectory, helped to 
further refine and develop the insights gained in the PhD research (1,19,34,35).  

I co-created RI education and training guidelines, which can be implemented by 
research institutions across Europe with lead users (i.e. those who will be implementing 
the guidelines themselves). I involved research stakeholders at different stages of the 
research process and in various ways in different studies. Since I engaged with various 
stakeholders across countries in Europe (and beyond), genders, ranks, and disciplines, I 
was able to achieve a large and broad outreach with this research. This was valuable to 
ensure that all relevant perspectives are included in the guidelines, as well as to engage 
stakeholders closely and thereby increase the likelihood of the later implementation of 
the guidelines. 

I used a broad definition of RI throughout the PhD trajectory; not only did I 
include the entire spectrum of research practices, including research misconduct, QRPs 
and RRPs in the definition, but I was also open to broadening the term beyond its 
traditional scope (5 (Chapter 3)). While there were discussions within my research 
group about the limits of what can be included as an RI phenomenon and we ‘agreed 
to disagree’ on some specific points, I was eager to keep this broad definition of RI, 
which allowed for a better understanding of different stakeholders’ understanding of 
RI, as well as to incorporate the full range of factors that have an influence on research 
quality and relevance. This meant that when our research participants raised issues 
such as conflicts within the workplace, harassment, or diversity considerations, I 
categorized these issues as relevant for RI, regardless of whether there is consensus on 
this in the RI literature. 

As I mentioned in the introduction, this policy-oriented research had a focus on 
making a concrete impact on the actual RI policies of research institutions in Europe. It 
seems that the work is already having impact on policy on the ground, since a number 
of institutions have piloted the guidelines resulting from this PhD trajectory (34). 
Furthermore, considering that the European Commission is actively promoting the 
work resulting from this research in the context of the Horizon Europe framework 
program, I expect to be able to make a broader impact on the actual practices of 
research institutions towards RI with my work (1).  
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Limitations 

The insights gained in this PhD trajectory, including the RI education guidelines, have 
been informed by stakeholder engagement. Therefore, they are experience-based. 
However, they are not based on empirical evidence about what kinds of interventions 
are most effective in promoting RRPs and preventing QRPs and research misconduct. 
This is because there is currently a lack of evidence about which RI interventions are 
effective. Even in the domain of RI education, which is one of the most intensively 
researched RI topics, there is little known about if RI education is effective, and if so, 
what makes it so (14,36).  

Although I engaged with a broad range of stakeholders, I did not equally engage 
with all types of stakeholders in the different stages of the research. In particular, since 
my research question was focused on the responsibilities of research institutions, I 
engaged more closely with institutional leaders and RI policy staff (e.g. rectors, deans, 
RI officers, ombudspersons, RI trainers, policy makers) and senior researchers, 
compared to junior researchers. Considering the evidence that junior researchers might 
perceive the research climate differently from senior ones (37,38), and most likely also 
from leaders and policy staff, further research is needed to explore junior researchers’ 
perspectives of our recommendations. In addition, I did not engage extensively with 
journals, learned societies, governments, and the general public, in my research. This is 
also reflected in the fact that the RI education guidelines I developed were focused on 
institutional RI stakeholders, whereas other RI stakeholders such as those from funding 
organizations and government bodies, could also be a valuable target for RI education.  

Each individual study comprising this thesis was designed by myself, my PhD 
supervisors, and collaborators joining for a specific study (within the limits set by our 
European Commission funding grant agreement), and stakeholders could contribute to 
the study mainly in the ‘data collection’ phase. In other words, we did not involve 
stakeholders in the development of our research protocols, per chapter of this PhD 
thesis. Considering 1) the high number of researchers collaborating in this PhD 
trajectory; 2) the fact that the stakeholders we were targeting in this research matched 
the research profile of my collaborators and myself – of being involved in research in 
one way or another and being interested in RI –; and 3) that our team is embedded in a 
wider community of RI stakeholders who meet regularly and exchange ideas about 
research, I considered it appropriate to only burden additional stakeholders with being 
involved in the ‘data collection’ phase of the research.  

While I intentionally chose to work with a broad definition of RI in this research, I 
did not include experts and knowledge from the closely related field of Responsible 
Research and Innovation (RRI) (39) in my work. While I did include some Research 
Ethics (RE) considerations into the work (e.g. by identifying research ethics review as a 
topic that research institutions should address in their RI policies), I did not elaborate 
on this in depth. Further research could look into how insights from the fields of RI, 
RRI, and RE can be implemented in a complementary way in research institutions, to 
ensure that relevant insights from the fields of RRI and RE which might also be relevant 
for RI, are included in RI policy discussions. 

Since the stakeholder engagement in this PhD trajectory was mostly focused on 
Europe, I would be hesitant to promote the use of the findings in research contexts 
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outside Europe. Further research is needed to explore in which ways the findings may 
or may not be relevant in various other settings. I expect, for instance, that due to the 
existence of a more legalistic culture in the USA (40,41), our non-legalistic approach to 
RI – where we provide tools for institutions (and thereby also researchers) on how to 
foster RI, rather than setting recommendations for legal requirements – might be less 
appropriate there. Furthermore, considering the presence of colonial legacies in 
research (42), and to prevent ‘ethical imperialism’ – the imposition of ethical rules and 
procedures of one community on another (43) – I would be hesitant to recommend 
institutions outside Europe to directly make use of these findings. I would rather 
recommend that researchers outside of Europe investigate to what extent the findings 
may be relevant or valuable to their specific research context, something that is typical 
for qualitative research results anyway. 

Some issues and directions for future research 

After completing this PhD trajectory, I am left with several issues which need further 
work. These relate to 1) institutional, country and disciplinary differences, 2) 
implementation of RI policy, 3) evaluation of RI policy, and 4) diversity and inclusion. In 
this section, I will briefly discuss each of these points and provide some suggestions for 
future research on them. 

1. Institutional, country, and disciplinary differences 

As described earlier, considering the many types of contextual differences that are 
relevant for RI policy, I refrained from providing specific recommendations for different 
contexts when developing guidelines on RI education, and rather provided more 
general recommendations that can be tailored to specific contexts. Nonetheless, it 
would be valuable to have more insight into how differences among institutions, 
disciplinary backgrounds and countries might influence how research institutions can 
foster RI. At the level of institutions, some major differences that can be important to 
consider are whether the institution 1) is large or small, 2) is academic or commercial, 3) 
only focuses on research or also provides education; as well as 4) the level of RI 
infrastructure already present. These factors will not only have an influence on the 
availability of resources for implementing RI policies, but will also determine how RI 
policies should be optimally shaped. For instance, a commercial research institution 
may have more resources in place to implement RI policies than an academic one.  

Country differences also play an important role in how RI policies can be 
implemented in institutions. There is a large variety in Europe regarding research and 
development infrastructure (44). This means that some countries will have more 
national resources and infrastructures in place to help institutions foster RI, than 
others. For example, in the Netherlands, the National Body for Research Integrity 
(LOWI) provides institutions with a second opinion on their handling of allegations of 
research misconduct (45). Other countries might have no such support systems in 
place. Additionally, in some countries, policies concerning RI breaches are more 
legalized than in others. In Denmark, there is a law on RI, as well as a strong national 
oversight committee (46). This has consequences for the role of different RI bodies in 
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the institution, as well as the procedures for handling allegations. Furthermore, 
country-specific cultural differences will also be important to consider when developing 
and implementing institutional RI policies. We found that in some European countries, 
there is not even a specific equivalent to the term ‘research integrity’ in the local 
language (for instance in Estonia and Croatia where RI and research ethics are referred 
to with the same term, 5 (Chapter 3)), making it difficult to separate RI and research 
ethics policies. This will likely differ from the approach in other countries, such as the 
Netherlands, where there are specific bodies and procedures for RE as compared to RI, 
as the two concepts are approached differently – albeit that they are related and 
overlap to some extent (45,47). 

Differences at the disciplinary level are particularly important to investigate 
further, considering that many existing RI efforts and guidance documents originate 
from the biomedical field and certain social sciences (such as psychology) (12 (Chapter 
2),48). The other social sciences and the humanities are, in particular, 
underrepresented in RI efforts (12 (Chapter 1),48). Therefore, there is a danger of 
imposing standards of research that have been found important for the biomedical 
field into research in other fields. For instance, replication might be seen as a gold 
standard in biomedical, natural and some social sciences, but its feasibility and 
desirability in other social sciences and the humanities has generated rigorous debate 
(49,50). Institutions could work together with faculties (representing specific 
disciplines) within the institution, or national or international disciplinary learned 
societies, to jointly explore the appropriate standards to promote and teach (e.g. 
through RI education) for different fields of research, where possible. Furthermore, 
more attention is needed to develop an RI infrastructure that is appropriate for non-
biomedical disciplinary fields. For example, while scholars in the humanities and 
qualitative researchers might value open science practices as much as those in other 
fields, current open science discussions are mostly developed with quantitative 
research fields in mind (51). Similarly, in many institutions there is currently little 
guidance and institutional support (e.g. in the form of a research ethics committee) 
available regarding research ethics for non-biomedical research (52).  

2. Implementation of RI policies 

I investigated various potential implementation opportunities and challenges for RI 
policies in my work (e.g. related to availability of resources to implement policies). 
Furthermore, our partners in the SOPs4RI project have piloted our work with a number 
of volunteer institutions (34). However, since implementation takes time, it would be 
interesting to explore the actual considerations that institutions address in practice as 
they implement RI policies over time, using a years-long longitudinal study design. On a 
shorter timescale, it might also be valuable to create an assessment instrument 
indicating the various degrees of implementation that institutions can strive for 
regarding different RI policies (for instance, similar to 53,54,55, used in different 
contexts). Institutions could then use this instrument to benchmark their progress in 
fostering RI. An implementation assessment instrument will require a rigorous 
development and validation research process before it can be used in practice (54). 
Ideally, this would be done together with stakeholders, rather than in a top-down 
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manner. Internal audits, if applied for the purposes of communicative action – namely 
to learn and create awareness – can be suitable in evaluating where institutions lie on 
the implementation assessment instrument and helping them to move further (54). 

3. Evaluation of RI policies 

At various events in which I discussed my PhD work with others, I was asked about the 
evidence behind the RI education guidelines developed. When I mentioned that the 
guidelines are experience-based and developed through empirical research engaging 
with stakeholders, rather than evidence-based in the sense of being backed up by 
research on the effectiveness of certain interventions, I received critical comments. 
Institutional RI staff and policy makers often want evidence showing the effectiveness 
of certain RI policies on researchers’ practices, in order to be convinced of the need to 
implement such policies. This might particularly be the case for policies which are 
burdensome or risky in terms of possible harmful side-effects. At the moment, 
however, there is little insight about what RI policies are most effective. Therefore, 
research is needed to provide more insight about the effectiveness of different RI 
policies. 

My approach to dealing with the little available evidence currently in the RI 
education guidelines was to recommend institutions to use process evaluations 
concerning specific educational events to obtain insight into how stakeholders 
experienced RI education events, for continuous updating and improvement (3 
(Chapter 6)). Considering the view that RI education events – and other RI policies 
more generally – should be aimed at supporting researchers in their work and helping 
them to do more responsible work, researchers’ perspectives on how they experience 
RI interventions is crucial for evaluations of the need for specific RI policies (3 (Chapter 
6)). However, while not the responsibility of every institution, there is also a need for 
research on outcome evaluations of different educational events (3 (Chapter 6)). 
Furthermore, outcome evaluation studies are needed in particular to investigate the 
effectiveness of continuous RI education. There are currently various initiatives for 
conducting such outcome evaluations (e.g. 56,57). The challenge in conducting 
outcome evaluation studies on RI education – or any other RI policies and interventions 
– is that it is difficult to know what to measure and how.  

Previously, various outcome measures have been used to assess the 
effectiveness of single RI trainings, including knowledge of RI concepts, moral 
reasoning, and attitudes towards RI (58,59). Ultimately, however, what matters is 
whether the educational events lead to more RRPs and a more responsible research 
culture; but how can these outcomes be operationalized reliably and validly? Several 
strategies currently exist (59,60), including surveys asking researchers to self-report on 
their behaviors or their colleagues’ behaviors (e.g. 59). However, this is not a direct 
measure of behavior, but rather researchers’ perception of their own or others’ 
behavior. The Survey of Organizational Research Climate (SoURCE), measures 
researchers’ perceptions of the research climate and can also serve as an indirect 
measure of behavior (61). Recently, there have been institutional attempts to directly 
measure the quality of research produced at the institution. Both at the University of 
Edinburgh, as well as in Charité Berlin, for instance, there are efforts to map out the 
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quality of research by looking at reporting indicators (6,62). Such measures could be 
useful for conducting evaluation research on specific RI policies, as they are being 
introduced. Institutions can see whether the quality of the research produced at the 
institution, as measured by certain reporting indicators, improves after the introduction 
of novel RI policies. For instance, if the institution (or faculty or department within it) is 
implementing RI education for a certain target group for the first time, it can then use 
reporting indicators to check whether the education has had any influence on various 
aspects of research, such as open science practices.  

Measuring the quality of research at the institution using certain indicators also 
allows for institutional benchmarking, as other institutions can use the same approach 
to compare their research to one another (6). While valuable for evaluation research, 
this could have large implications in the future. At the moment, universities as a whole 
(and likewise individual researchers) are ranked mainly on numbers of publications and 
citations (63), but efforts to change the reward and incentive system in academia 
might alter this. Other factors such as quality of teaching, altmetrics (such as ones 
focused on open science practices), and societal impact are now discussed as a 
potential complementary or alternative way of evaluating universities and individual 
researchers. While this might seem like a good move forward to reward transparency 
and openness in research, as opposed to flashy and quick results, such an approach 
comes with its own caveats. 

For example, open science practices, while important for creating transparency 
and openness in research, are not by definition equivalent to RRPs. In certain cases, 
open science might actually conflict with RI. This is because RI entails more values and 
principles than just openness and transparency. For instance, the European Code of 
Conduct on Research Integrity also mentions “respect for colleagues, research 
participants, society, ecosystems, cultural heritage and the environment” as a core RI 
principle (13). In some cases, respect for others might actually conflict with the value of 
openness; for instance, in cases of dual use research, or when researchers do not have 
sufficient funding to be able to publish in an open access journal. On the latter point, 
particularly considering how expensive open access fees can be, changing standards of 
good research practice to include open access publications will strongly disadvantage 
researchers from low and middle income countries (64,65). Therefore, equating open 
science with RI can be problematic; open science is a valuable way of making research 
more responsible, but careful reflection and consideration about the goals of specific 
practices are needed to assess whether open science practices are appropriate for the 
situation at hand.  

The example of open science illustrates how solely shifting from one type of 
metric (i.e. impact factors) to a different type of metric (i.e. number of open access 
publications) is unlikely to be beneficial in actually improving the quality of research 
and moving institutions and researchers away from a ‘box-checking mentality’. Instead, 
what is needed is increased awareness about the need to shift away from simple 
metrics altogether, and assess research policies and practices in a more holistic 
manner, combining quantitative and qualitative approaches. This is no easy task and 
will require further research, as well as potentially, a shift in paradigm about what 
counts as ‘evidence’. Quantitative evidence is unlikely to provide the definite answers 
about what RI policies actually improve research practices as a whole (66). Such type of 
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evidence will need to be combined with qualitative procedures (66), aimed at involving 
stakeholders in defining outcome criteria and interpreting results, in order to provide a 
fuller and more informative picture of the effects of RI policies. This is already 
recognized by various institutions, as can be seen, for instance, with the introduction of 
researcher evaluations based on narrative curriculum vitae (CVs) rather than number of 
publications (67). 

4. Diversity and inclusion  

Aiming to provide insights to research institutions across Europe on fostering RI, I 
intended to be inclusive to different demographic factors when engaging with 
stakeholders. However, this inclusiveness – as was pointed out by some participants in 
the co-creation workshops I organized (17 (Chapter 5)) – fell short of important factors 
such as ethnicity, race, and cultural background. This was mainly because – despite 
there being a large minority of non-white people in Europe – of the lack of racial 
diversity among research stakeholders (and particularly those in higher ranking 
positions, and administrative and policy roles), which I am very much aware of, as a 
brown woman myself. It proved to be an overwhelming challenge to be inclusive 
regarding countries in Europe, disciplinary backgrounds, stakeholder types, 
institutions, career stages, gender, and ethnicity, race, and cultural background given 
all the practical challenges of stakeholder engagement (such as a finite number of 
participants in each study, and time and resources). Given my strong conviction that 
diversity and inclusiveness play an important role in research (in terms of the questions 
that are asked, the results that are developed, and the relevance for society), I see this 
as a large limitation of this research5.  

One way in which this may have affected the research results is that issues of 
diversity, inclusion, and equity remained marginal throughout the research process and 
barely discussed in the chapters of my thesis. While I had many discussions with my 
supervisors and collaborators to urge for the consideration of diversity and inclusion as 
something to address in RI policy (e.g. 68) – for instance by posing it as an institutional 
responsibility for RI in the Delphi study – the relevance of diversity and inclusion 
remained controversial throughout the research, with various collaborators and 
research participants doubting its relevance or importance for RI. I wonder whether 
this would have been the case had there been a larger diversity of stakeholders in the 
study. Still, I am happy that I remained persistent to give diversity and inclusion space 
within the larger project this PhD is part of, SOPs4RI (for instance as a crucial element 
of instilling a responsible research environment), even if this remained marginal. 

Although the topic of diversity and inclusion remains controversial in the field of 
RI, lately, attention for it is growing. Namely, there is increasing acknowledgement that 
diversity and inclusion in research teams, as well as research samples, increases 
research quality and relevance and thus bears on trustworthiness and validity (48). 
Various efforts within the field of RI are now aiming at promoting diversity and 
inclusion more prominently, such as the 2022 World Conference on Research Integrity 
focused on ‘Research in an unequal world’ including the resulting Cape Town 

 
5 I did not discuss this in the limitations section, because I believe it deserves its own section as a larger 
discussion point. 
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Statement on Research Collaborations (69). As the topics of diversity, inclusion, and 
equity are gaining increased attention, there are efforts – particularly in the UK and 
USA – to create institutional policies aimed at improving diversity, inclusion, and equity 
in research (70). While this shift in attention to diversity and inclusion is welcome, there 
is a danger of approaching the topic from a shallow perspective merely focused on 
increasing the representation of women – or in some cases minority researchers – in 
the research endeavor without taking an in-depth look into how to increase the 
diversity of research ideas, approaches, methodologies, and designs themselves. In 
other words, diversity and inclusion policies that increase the number of diverse 
researchers in an institution – by asking them to integrate into a white-centric 
institution, rather than giving them the opportunity to express their diversity through 
their research ideas, approaches, methodologies and designs – do not really increase 
diversity and are not actually inclusive.  

Furthermore, in discussions about diversity and inclusion and RI, there is a need 
to differentiate between increasing diversity and inclusion within European institutions 
as compared to research more generally. Addressing the latter requires more than the 
implementation of institutional policies; it requires having a hard and painful look at the 
history of knowledge production and the power structures that have privileged certain 
ways and types of knowledge over others, and thereby biased our way of 
understanding the entire world in favor of Eurocentric ideals and standards (42). In 
fact, I believe that in both cases, RI researchers and policy stakeholders should address 
the coloniality of research more seriously, for instance by acknowledging them in codes 
of conduct for RI, and working together with anti-colonial scholars to decolonize 
research practices. This is particularly important to prevent ethical imperialism of 
research – the imposition of European ideals on research done in other contexts and 
settings – or at least minimize it, given that it is already prevalent (43). Considering that 
there is already resistance to diversifying research in a more shallow sense (e.g. 
appointing more women in research) currently, it is likely that pursuing such an 
approach to RI will be a difficult and long path.   

Conclusion 

If RI is about producing better research – and ‘better’ might mean different things in 
various contexts – then only when research institutions work together with other 
research stakeholders to co-create meaningful RI policies that address the various 
interrelated factors influencing research and researchers, such as awareness about 
research practices, rewards and incentives, and the research culture –  is it possible to 
further the research community’s goals and produce ‘better’ research. RI is a journey. 
In the words of Schaller-Demers (23): 

“[RI] is an ongoing conversation. It does not begin and end with mandated 
legislation, taking a course or attending a workshop…There is a plethora of valuable 
online resources, conferences, and organizations that are devoted to [RI]-related topics. 
These are helpful and convenient tools – but they are only effective when incorporated 
into a culture of responsibility that has been embedded into the organizational 
structure.”  
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Research integrity is necessary to safeguard the trustworthiness 
of research. 

What are research institutions currently doing to foster research 
integrity and raise awareness about it? What should they be doing? 

What are researchers’ and other stakeholders’ perspectives on 
this? How can guidelines on research integrity for research 
institutions be co-created with stakeholders? What should these 
guidelines contain? 

How can research institutons combine the implementation of 
policies based on these guidelines with researcher commitment to 
foster research integrity?

This PhD thesis explores these questions to address institutional 
responsibilities towards research integrity.


