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Abstract
Scientific malpractice is not just due to researchers having bad intentions, but also due to a 
lack of education concerning research integrity practices. Besides the importance of insti-
tutionalised trainings on research integrity, research supervisors play an important role in 
translating what doctoral students learn during research integrity formal sessions. Supervi-
sion practices and role modelling influence directly and indirectly supervisees’ attitudes 
and behaviour toward responsible research. Research supervisors can not be left alone in 
this effort. Research institutions are responsible for supporting supervisors in being more 
aware of their RI function, and in supporting responsible supervision practices to have 
a positive cascading effect on supervisees’ research practices. We interviewed 22 Euro-
pean research supervisors to investigate how they perceive their role as research integrity 
trainers and their real-life supervision practices. Moreover, we investigated their points 
of view concerning the role of research institutions in supporting supervision practices. 
Although there are different commonalities in supervisors’ perception of their research 
integrity-related role, differences are emphasised depending on the supervisors’ charac-
teristics such as academic domain, seniority, working country and gender. In addition, 
supervisors’ way of mentoring depend also on supervisees’ learning curve. Overall, all 
supervisors agreed on institutions playing an important role in support their supervision 
effort and practices. This study aims to be a starting point for better understanding research 
integrity supervision practices and the role of institutions in supporting them. Moreover, 
it puts the basis to further investigate differences in supervision practices depending on 
supervisors’ characteristics.
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Introduction

Promoting research integrity (RI) and responsible research practices is increasingly impor-
tant to foster a healthy and responsible research climate (Science Europe Working Group 
on Research Integrity, 2016). When looking at the high percentage of researchers who 
admit research misconduct and questionable research practices (QRPs) (Fanelli, 2009; 
Gopalakrishna et al., 2022; Pupovac & Fanelli, 2015; Xie, Wang & Kong, 2021), one can 
understand why RI is gaining importance in science. RI intends to address the problem 
by performing research according to responsible research practices, and in line with high 
professional, methodological and ethical standards (Science Europe Working Group on 
Research Integrity, 2016). Raising RI awareness and promoting responsible research prac-
tices is a collective and multifactorial responsibility (Bouter, 2018), and it has to be done 
at an individual and a collective level. This can be done by promoting the organisation 
of courses and workshops, but also by responsible supervision practices (Resnik, 2012). 
Responsible supervision is essential for the promotion of RI, both individually and collec-
tively, as supervisors act as role models for research practise and collaboration (Embassy 
editorial team et al., 2021).

Research supervisors are responsible for engaging in the discussion on RI, with their 
supervisees (e.g. PhD candidates) and for enhancing the RI climate (ALLEA, 2017; Bell, 
2015; Forsberg et al., 2018; Mejlgaard et al., 2020). Supervisors are not only responsible for 
transferring technical skills related to the research process and career advice, but they play 
also a pivotal role in fostering RI awareness and modelling fundamental attitude toward 
responsible research practices (Bell, 2015; Whitbeck, 2001). Besides instructing directly 
about good research practices and boundaries about what can be done or not, supervisors 
are exemplars for their doctoral candidates (Bell, 2015; Fisher, Fried & Feldman, 2009; 
Resnick, 2012; Rose, 2003; Weil, 2001). By acting as role models and showing specific 
virtues and characteristics, supervisors can influence and shape the behaviour and attitude 
of their PhD candidates (Abedin et al., 2012; Antes, Mart & DuBois, 2016; Gray & Jordan, 
2012; Löfström et al., 2015; Rose, 2003). However, supervisors’ characteristics, practices, 
attitudes and behaviour can influence on supervisees’ research practices and understanding 
in terms of RI (Moncur, 2013; Muthanna & Alduais, 2021; Tijdink et al., 2016). It is not 
yet clear how other type of supervision (e.g. administrative, career, technological and sup-
portive) other than ones RI-related, can influence PhD candidates’ behaviour and the entire 
research climate. Moreover, to our knowledge, empirical literature on possible differences 
depending on gender, seniority or discipline of supervisors and other variables is lacking.

Although responsible supervision practices are main responsibility of the research super-
visors, research institutions are responsible to support, help and assist supervisors in pro-
moting RI practices, enhancing the general RI climate and putting them into the condition to 
fulfil at the best their role (Bird, 2001; Hauer et al., 2005). Dedicated training for supervisors 
and recognition for their efforts by institutions seems to be some of the needed steps for sup-
porting supervisors (Bird, 2001; Kornfeld, 2012; Ripley et al., 2012; Titus & Ballou, 2014; 
Rose, 2003). While there are different conceptual papers on the importance of research 
institutions in supporting supervisors and responsible supervision (Bird, 2001; Hauer et 
al., 2005), to our knowledge, qualitative studies addressing supervisors’ opinions on what 
institutions can do to support them are missing.
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This study aims to fill the empirical knowledge gap on how responsible supervision can 
influence individual responsible research and improve RI climate directly and indirectly, 
and whether differences in gender, seniority, discipline and other variables can have an 
impact on supervision practice. In addition, we want to preliminary explore empirically 
supervisors’ perspectives concerning the role of institutions in supporting responsible super-
vision. To this end, we conducted an interview study involving European research supervi-
sors on these topics.

Methods

We employed a qualitative methodology and organised a set of in-depth semi-structured 
interviews. We developed an interview guideline (Supplement 1-interview guideline) based 
on preliminary work on the topic (Pizzolato & Dierickx, 2022a). The interview guide has 
been created by using two main research questions. The first one is about exploring how 
supervisors’ behaviour and different practices can influence supervisees’ research prac-
tices and related behaviour. The second one is about how research institutions can sup-
port supervisors and responsible supervision to help them to promote RI and responsible 
research. During the interview, participants were also asked to rank pre-selected explicit 
and implicit supervision practices. These practices are described in the theoretical and 
empirical literature on the topic (Alfredo & Hart, 2011; Anderson et al., 2007; Brown & 
Treviño, 2014; Bukusi, Manabe & Zunt, 2019; Faden et al., 2002; Fisher, Fried & Feldman, 
2009; Kornfeld, 2012; Titus & Ballou, 2014; Wright, Titus and Cornelison, 2008). Partici-
pants were also asked to indicate which virtues they think are important to act as a good 
supervisor and a role model, by choosing among virtues highlighted in the European Code 
of Conduct and literature (ALLEA, 2017; Character traits: Scientific virtue, 2016; Tomić, 
Buljan & Marušić, 2022).

We followed the Consolidated Criteria for Reporting Qualitative Research guidelines 
(COREQ) to report the results of the study (Tong, Sainsbury & Craig, 2007). Not all the 
32 criteria are met, namely experience and training of the research team, presence of non-
participants, repeated interviews, and participant checking. The methods section is divided 
as follows: recruitment, data collection, data analysis and ethics.

Recruitments

To get insights regarding supervisors’ perceptions of their role as RI trainers and role mod-
els, we searched for supervisors with different characteristics. The potential interview-
ees were selected based on the following criteria: gender, country workplace, academic 
domain, seniority and whether they hold/held a European research grant(s) (e.g. European 
Research Council (ERC) grants, Coordinators of European Union (EU)-funded projects). 
We started the recruitment by asking for potential interested supervisors within our research 
network. Following a random sampling, we adopted a purposive sampling to identify and 
select supervisors with specific characteristics (e.g., gender, country workplace, academic 
domain, seniority and whether they hold/held a European research grant(s)). We invited 
them by email and by using an information letter describing the aim of the study (Supple-
ment 2- Information letter). However, not to anticipate the real aim of the study and drive 
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interviewees’ answers before starting the interview, we titled and described the study differ-
ently. We described the study as we were exploring supervisors’ role in the development of 
their PhD candidates, without mentioning the topic of RI. Supervisors interested in partici-
pating were asked to sign the informed consent and to fill in a brief demographic question-
naire (Supplement 3- Demographic questionnaire). We asked participants to choose among 
three academic fields, namely social sciences and humanities, life sciences, and physics and 
engineering. To avoid overlaps due to the multidisciplinary nature of some research, we 
decided to use the division used by the European Research Council (ERC- https://ec.europa.
eu/info/funding-tenders/opportunities/docs/2021-2027/horizon/wp-call/2022/wp_horizon-
erc-2022_en.pdf). To assess the seniority of participants, we asked them the number of 
PhD candidates they have supervised, and the number of PhD candidates and post-doctoral 
researchers they are currently supervising (at the time of the interview). For the benefit of 
clarity and the writing process, we refer to supervisors who have supervised or are supervis-
ing less than ten PhD candidates in total as juniors and the ones more experienced as seniors.

Data Collection

We conducted 22 in-depth semi-structured interviews between October 2021 and January 
2022. Due to the Covid-19 crisis, we carried out all the interviews online using Microsoft 
Teams. After 10 interviews, we adjusted the interview guidelines by adding one more ques-
tion at the end of the interview (Supplement 1a- Modified interview guideline). During the 
first 10 interviews, some supervisors start discussing briefly the differences between being 
a good researcher and a good supervisor. Therefore, although quite late during the study, 
we decided to ask explicitly supervisors their opinion on the correlation between being a 
good researcher and a good supervisor. The interviews lasted on average one hour. After 
transcribing the interviews, no member checks were conducted.

Data Analysis

The data analysis was based on the thematic analysis approach and organised in two steps 
(Braun & Clarke, 2006; Vandemeulebroucke et al., 2019). Both authors participated in the 
analysis and coding of the interviews. In the first step, the transcripts were analysed by fol-
lowing the interview guideline and using a thematic inductive approach (Boyatzis, 1998, 
Vears and Gillam, 2022). This first step was performed alongside the interview process. The 
data were broadly coded with different colours to identify the main overarching themes. 
In the second step, the transcripts were re-analysed by using a deductive approach and 
narrowly coded to identify specific sub-themes (Crabtree & Miller, 1992). All the analysis 
process was carried out by using QRS NVivo 12 (NVivo qualitative data analysis software; 
QSR International Pty Ltd. Version 12).

Ethics

The interviews were performed after having obtained ethics approval by the Social and 
Societal Ethics Committee (SMEC) of KU Leuven under file number G-2021-3922. All 
the interviews were video-recorded and verbatim transcribed. After transcription, the video 
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recordings were destroyed and the transcripts will be kept in a secure shared KU Leuven 
J-drive, accessible only to the researchers involved in the study.

Results

We performed 22 interviews with supervisors based in 16 countries (Fig. 1- Country distri-
bution and Table 1- Demographics).

Characteristics Number of participants
Gender
Female 11
Male 11
Participants for each academic domain
Social sciences & Humanities 8
Life sciences 7
Physics and Engineering 7
Seniority
Senior 12
Junior 10
EC Grants
Yes 11
No 11

Table 1 Demographics 

Fig. 1 Country distribution
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During the interviews, supervisors discussed seven different themes related to their 
role and practices, namely supervisors’ role, supervisors’ responsibility level, supervisors’ 
practices concerning RI, supervision style, explicit practices, implicit practices and virtues 
expressed in role modelling. In these themes, the role of supervisors in promoting RI and 
how supervision practices can influence supervisees’ research practices are central. The 
results describe attitudes, behaviour and practices that can influence directly and indirectly 
RI at the individual and the collective level. Moreover, supervisors discussed three other 
themes related to the responsibilities of institutions in supporting supervision practices, 
namely training, institutional support and good supervision practices as criteria for assess-
ment and promotion. An extra theme was discussed about the relation between being a good 
researcher and a good supervisor. Interesting quotes for each theme are collected in Table 2.

In the results section, we highlight supervision-related differences depending on gender, 
discipline, seniority and country. However, there were no supervision-related differences 
concerning whether supervisors hold/held a European research grant.

Supervisors’ Role

Most supervisors agreed on their main role being supervising PhD candidates as individuals 
and the development of their competencies. Supervisors should help, support and encour-
age PhD candidates in becoming intellectually independent as researchers during what was 
defined as “vocational training” (P12). Supervisors should make sure to train PhD candi-
dates in strengthening their communication skills and their ability to work in teams. The 
latter was brought up mainly by supervisors working in the life sciences, engineering and 
physics. As highlighted by one supervisor, their main role is “to train the next generation of 
researchers” and “to train them how to navigate the academic landscape” (P20).

A few senior supervisors highlighted how they should act on the development of a rela-
tionship with PhD candidates “based on trust and mutual respect” (P 5).

So it’s really about finding the balance between guiding and letting someone develop 
himself (the PhD candidate). It’s a question of trust, and it’s not the same strategy for 
every candidate (P11).

Another emphasised role by some female supervisors is being of “emotional support” (P18). 
Supervisors should emotionally take care of their PhD candidates by supporting them in 
stressful periods and in looking after their “mental health” (P21). Moreover, knowing 
whether something is happening within the personal sphere of the PhD candidates is impor-
tant because can influence the PhD work.

A few supervisors also mentioned their role in supporting PhD candidates with admin-
istrative formalities, role modelling regarding the work-life balance and with their future 
career steps.

While discussing their different roles, some supervisors working in the field of engineer-
ing discussed the necessity to be good at recruiting PhD candidates to maximize the chances 
of success in both directions and to enable the completion of the project.
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Concerning RI

Supervisors discussed specifically their role about RI. Some described their role as RI train-
ers as something intrinsic to their duty as supervisors. For them, transmitting RI competen-
cies and attitude toward responsible research practices is part of guiding PhD candidates to 
becoming scientists and understanding their responsibilities.

Without integrity, there is no possible way to solve our scientific problem. I think this 
is associated with the idea of doing science (P1).

Table 2 Interesting quotes per topic
THEME QUOTES
Supervisors’ 
role

So, it’s really about finding the balance between guiding and letting someone develop 
himself (the PhD candidate). It’s a question of trust, and it’s not the same strategy for 
every candidate (P11)
The supervisor should communicate effectively as regards the standards, rules and 
procedures, including the legal ones and some customary rules of academy integrity 
and academic honesty (P5)

Supervisors’ 
responsibility 
level

I would feel quite responsible for the research part, let’s say the technical end. I would 
feel partly responsible as well, if rules were broken. It’s hard to read everything, it’s 
hard to read every line, there’s trust relationship with the students(P15)

Supervisors’ 
practices in 
relation to RI

It’s a kind of informal training, often these kinds of questions are all. I have team meet-
ings every week and I also have a select environment where we’re all together (P9)
I think this responsibility of the supervisor and really lowered their stress level because 
I think that kind of mistakes that happens in a reset, it’s not the responsibility of the 
student (P21)

Supervision 
style

Mentoring is also how to learn to respond to students’ different needs (P 7)
It is very much dependent on the level of established trust between the supervisor and 
the student (P 17)

Explicit 
practices

I do not consider regular meeting as a special practice, it is more a standard way to 
supervise student (P 19)

Implicit 
practices

It is much more difficult because they are all kind of equally important (P 12)

Virtues ex-
pressed in role 
modelling

I think the first one is respectfulness. Because without respectfulness, you cannot pro-
vide a trustworthy environment and a peaceful learning and research environment (P5)

Institutional 
training for 
supervisors

Institutions have to take responsibility for training their supervisors (P 1)
Courses are often led by someone without experience in guiding PhD candidates (P 14)

Institutional 
support

It would be helpful to have a kind of contract, a formal written agreement between the 
supervisor and the PhD candidate (P 12)
Because if we put in a lot of funds and can get people for doing the administrative work, 
this helps the researcher to focus only on the research and on the methodology (P19)

Supervision 
practices as 
extra criteria 
for assessment 
and promotion

Good mentorship. Yeah, absolutely, because I think, you are guiding the new generation 
into academia for that. That should definitely be. I mean, teaching is the criteria for 
promotion. This is teaching as well.

Relation be-
tween being a 
good research-
er and a good 
supervisor

It’s important to be a good researcher, which means that you have good research prac-
tice and you know the topic you are working on. This is, of course, an important aspect 
of being a good supervisor as well. But there is so much more in being a supervisor 
than only being a good researcher (P 14)
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Some supervisors – working in countries where the topic of RI is more established – empha-
sised their role in providing direct and explicit instructions to their PhD candidates.

The supervisor should communicate effectively as regards the standards, rules and 
procedures, including the legal ones and some customary rules of academy integrity 
and academic honesty (P5).

Other participants emphasised their role in acting as a “good and responsible role model” 
(P5), in doing science but also in respecting colleagues. Some others also discussed their 
responsibility to provide PhD candidates with a responsible learning environment.

Some supervisors – within the life sciences and engineering - emphasised their respon-
sibility to make sure that all team members have a “common understanding of what the 
whole research process is” (P 1) in terms of responsible research practices. Moreover, a 
few reported also feeling responsible “to lower the stress and to take responsibility for their 
(PhD candidates) mistakes” (P 21).

In relation to RI, supervisors discussed also their role when acting as co-supervisors. In 
terms of role modelling, they reported no differences in their behaviour. As highlighted by 
one participant, “it is about being professional” (P 2). In terms of providing explicit prac-
tices, their role depends on the level of RI skills and expertise of the main supervisor or 
other co-supervisors. Some participants – especially those working within the life sciences 
and engineering - emphasised the role of the supervisory team, where tasks, also related 
to RI, can be allocated to different supervisors depending on their level of experience and 
expertise.

Supervisors also discussed their role as RI trainers when supervising post-doctoral 
researchers. Similarly, supervisors reported no differences in terms of role modelling. In 
terms of explicit practices, post-doctoral researchers are expected to be more independent 
in dealing with all ethical and integrity issues; therefore there is no need for supervisors 
to provide explicit training. However, a few supervisors expressed some concerns about 
having higher expectations from post-doctoral researchers. Post-doctoral researchers might 
fail in showing the same RI standards, especially when coming from other institutions or 
research groups.

Supervisors’ Responsibility Level

In responding to the question “how much do you think supervisors are responsible for your 
PhD candidates?”, supervisors reported different points of view. First, a few junior supervi-
sors think that they are 100% responsible for the work, behaviour and research outcomes 
of their PhD candidates. They highlighted their responsibility “for reviewing everything” 
(P 14), since the research outcomes are the result of a “true collaboration with the PhD 
candidate” (P 14). Second, many supervisors – mainly seniors from the life sciences and 
engineering - reported feeling responsible for the technical-scientific part. However, since 
checking everything has been reported as an impossible task, “it is also a matter of trust” 
(P 15). Finally, a few supervisors – from the humanities and social sciences - reported feel-
ing responsible only as a role model and for providing feedback if requested by the PhD 
candidate.
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Supervisors’ Practices in Relation to RI

The main activity described by most supervisors is the organisation of regular meetings, 
both within the research team and alone with the PhD candidate. However, there was no 
consensus about the frequency of the meetings. For some supervisors, regular team and 
one-on-one meetings must be organised weekly (e.g. life sciences, engineering and phys-
ics), for some bi-weekly, and for some others monthly or if needed under the request of the 
PhD candidate (e.g. social sciences and humanities). These meetings are usually focusing on 
the scientific-experimental part of the research, discussing RI- related issues only if needed. 
Some supervisors described these meetings as “informal training moments” (P 9) and as an 
opportunity to transform “possible mistakes into a learning moment” (P 21).

Depending on the academic fields, discussions during the meetings focus on research-
related issues, checking that the research is done properly (also from the technical/equip-
ment point of view), reviewing data, data management, data analysis and how to report and 
properly communicate a study.

Supervision Style

All supervisors agreed that there is no a standardized way to supervise PhD candidates, but 
it depends on different variables related to experience, maturity, background and personal 
character traits of both, the supervisor and the supervisee. The supervision style is very 
much dependent on the period and on a specific situation during the PhD trajectory. How-
ever, one supervisor reported to have a common strategy for all PhD candidates concerning 
putting them “under the right level of pressure and stress” (P 17).

According to the supervisors, the supervision style is depending on the learning curve of 
PhD candidates, but also on the learning curve of supervisors themselves.

Mentoring is also how to learn to respond to students’ different needs (P 7)
…after 30 years of mentoring, I feel I am learning every day. (P 1)

The supervision style also depends on PhD candidates’ motivation and level of confidence. 
However, for a few supervisors being overconfident might be problematic, and that “stu-
dents too keen to self-promote themselves have to be flagged” (P 15).

A few senior supervisors highlighted that their style of supervising is also based and 
“dependent on the level of established trust” (P 17) and “common motivation” (P 5).

Explicit Practices

Supervisors were asked to rank the three most important explicit practices among the five 
pre-selected (Fig. 2 – Explicit practices). Most supervisors defined the five practices – or 
some of them depending on the academic field - as equally and extremely important. One 
participant reported not being involved in any of these practices, defining him/herself as 
“not a kindergarten teacher or a cop trying to bring candidates into lines” (P 2).

Organising regular meetings has been ranked as the most important explicit practice, 
as a “standard way of mentoring” (P 19). This practice, together with reviewing data, is 
extremely valuable for supervisors working in the life sciences and, physics and engineering.
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Implicit Practices

Supervisors were asked to rank also the three most important implicit practices among the 
six reported in Fig. 3.

It is much more difficult because they are all kind of equally important (P 12)

Supervisors ranked role modelling as the most important implicit practice to foster RI. The 
involvement of PhD candidates within the decision-making process has been reported to be 
also important since supervisors can explain better to PhD candidates why some decisions 
are taken and others not. According to some junior supervisors, also redefining the concept 
of failure and monitoring the level of stress of their PhD candidates are important to foster 
RI practices.

In discussing these practices, one junior supervisor (physics and engineering) added to 
the proposed list one extra implicit practice. This practice is related to being as eco-friendly 
as possible in doing research and in transmitting this value to PhD candidates (e.g. do not 
print if not needed, lab-procedure on how to dispose of specific substances). Another junior 
female supervisor discussed the importance of paying attention to diversity-related issues 
(e.g. gender, religion and ethnicity).

Virtues Expressed in Role Modelling

Supervisors were asked to choose among 27 different virtues (Supplement 1-interview 
guideline), what they think are the 10 most important ones (without ranking them) that they 
have to express and show when acting as good role models. Honesty, respectfulness and 

Fig. 2 – Explicit practices (The figure shows how supervisors ranked the explicit practices. For example, 
organizing regular meeting was ranked at the first place by 8 supervisors, at the second place by 4 supervi-
sors and at the third place by 3.)
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availability are the virtues mentioned more often by supervisors (Fig. 4- Virtues expressed 
in role modelling).

Fig. 4 – Virtues expressed in role modelling

 

Fig. 3 – Implicit practices (The figure shows how supervisors ranked the implict practices. For example, 
role modelling was ranked at the first place by 10 supervisors, at the second place by 6 supervisors and 
at the third place by 2.)
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Institutional Training for Supervisors

In the second half of the interview, supervisors were asked their opinions on the role of 
institutions in providing training on supervision practices and on RI. Supervisors expressed 
general appreciation for these institutional trainings and emphasised the need for institu-
tions to take responsibility about this important subject.

Institutions have to take responsibility for training their supervisors (P 1)

The importance for research institutions to offer RI training for supervisors was clarified by 
one of the interviewees, by explicitly say that there are not enough supervisors trained in 
terms of RI.

What I got in terms of research integrity, I got it from my students (P 11)

Regarding the mandatory nature of both trainings, most of the supervisors were in favour to 
make them mandatory, for some also as “a contractual obligation” (P 8). Although consider-
ing mandatory trainings important, one participant expressed his/her perplexity about their 
implementation. In his/her opinion, “the people that make these decisions are professors as 
well and usually do not want mandatory things” (P 9). A few supervisors expressed some 
concerns about imposing mandatory training, seeing them more as an administrative tick-
box exercise.

The main concern regarding providing training sessions about their organisation.

Courses are often led by someone without experience in guiding PhD candidates (P 
14).

According to supervisors, trainings on supervision practices should focus on communica-
tion skills, leadership practices, and how to deal with PhD candidates’ stress and psycho-
logical well-being. According to them, rather than being only based on theory, supervisors 
should engage into discussions with peers about their experiences. Training focuses on RI 
should be more discipline-specific rather than addressing general topics.

Institutional Support

All the supervisors agreed on institutions being responsible to support supervisors and 
supervision practices. They suggested different ways in which institutions can support 
supervision. First, by promoting informal exchange of experiences among supervisors, by 
organising regular group discussions. Second, by requiring at least two supervisors for each 
PhD candidate and by organising PhD supervisory committees at least once a year. Third, 
by having regular monitoring of the supervision practices or by having senior supervisors 
mentor juniors. Forth, by requiring a “formal written agreement between the supervisor and 
the PhD candidate” (P 12). Fifth, by “providing more funding and administrative support” 
(P 19). Finally, by supporting “candidates’ well-being and not leaving everything on the 
shoulder of the supervisors” (P 5).
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Supervision Practices as Extra Criteria for Assessment and Promotion

All supervisors reacted positively about the inclusion of supervision practices among the 
criteria for assessment and promotion. For some, like teaching, also supervision should be 
considered, since supervisors “are guiding the new generation into academia” (P 2).

Although being in favour of including good supervision as a criterion, almost all supervi-
sors were concerned about how to make this as measurable and objective as possible. Differ-
ently from the H-index, number of publications and grants received, supervision practices 
are hardly measurable in an objective way. However, some supervisors agreed that even if a 
qualitative and subjective assessment of poor practices cannot be used to accuse someone, 
repeated concerns might be an indication of a problem.

Relation Between Being a good Researcher and a good Supervisor

Most supervisors agreed that being a good supervisor is related to be a good researcher, 
although it is not a direct consequence of it.

It’s important to be a good researcher, which means that you have good research 
practice and you know the topic you are working on. This is, of course, an important 
aspect of being a good supervisor as well. But there is so much more in being a super-
visor than only being a good researcher (P 14).

For most supervisors, being a good supervisor entails also having “some social and rela-
tional skills” (P 19) and being able to transfer different skills and knowledge to their PhD 
candidates.

Discussion

During the interviews, participants were asked to discuss issues concerning their role and 
responsibilities as supervisors, RI trainers, responsible role models and their supervision 
practices. In addition, they were asked to discuss the role of institutions in supporting, pro-
moting and rewarding responsible supervision.

Supervisors described four different main activities. The first activity refers to supervis-
ing PhD candidates’ development in terms of knowledge, expertise and skills and providing 
them with information concerning the topic of research and RI (e.g. discipline-specific, 
RI-related). The second activity refers to promoting good, responsible practices and high 
standards of RI. It also involves supervisors engaging in explicit RI practices and acting as 
responsible role models. The third activity refers to building a trust-based relationship with 
supervisees and helping them to enlarge their professional network. The last activity refers 
to supervising all the issues related to the management of the PhD trajectory (e.g. admin-
istrative formalities, PhD milestones and deadlines). These four specific types of activity, 
namely intellectual, behavioural managerial, relational and managerial supervision have 
been described as fundamental in embodying the role of the supervisor. These types of 
mentoring activities have been already highlighted in the literature as important practices 
that supervisors have to carry out in embodying the role of responsible mentors (Antes, 
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Mart & DuBois, 2016). Intellectual and behavioural supervision are directly related to RI 
and can directly influence supervisees’ behaviour and research attitudes towards responsible 
research. Managerial and relational supervision are indirectly related to RI and can indi-
rectly influence supervisees’ research practices in terms of QRPs and misconduct. Failing to 
facilitate managerial issues related to the PhD trajectory and to promote a healthy supervi-
sor/PhD candidate relationship might put the PhD candidate under pressure and in search 
of shortcuts or more willing to engage in QRPs. This has been also discussed extensively 
in the literature, where it has been highlighted that reducing the PhD candidates’ stress and 
pressure, and increasing their mental well-being is beneficial to reducing QRPs (Moncur, 
2013; Redman et al., 2006; Roberts, Kavussanu & Sprangue, 2001). However, it is unlikely 
that a single supervisor can have enough competencies, skills and time to deal with all the 
different activities that have been described. As reported in the literature, having multiple 
supervisors would allow PhD candidates to benefit from different approaches, skills and 
competencies, also in terms of filling possible gaps in promoting responsible research prac-
tices (Abedin et al., 2012; DeCastro et al., 2013; Haven et al., 2020; Pennanen, Heikkinen & 
Tynjӓlӓ, 2020). Moreover, supervisors can benefit from a sharing activity-related responsi-
bility. In the interviews, it was made clear by the participants that even if not all supervisors 
can carry out all the related activities, the role model function must be a core element, also 
in co-supervision of students. Group mentoring would be also beneficial to PhD candidates 
in case one of the supervisors is not willing to engage with explicit activities aiming to foster 
RI (as reported by one of the interviewees). In a classic one-on-one supervision relationship, 
this inadequate supervision approach might be harmful to the PhD candidates’ well-being, 
their perception of RI practices and responsible supervision, and it can lead them to engage 
in research-related misbehaviour.

While conducting the interviews, it became clear how supervision practices are not stan-
dard and depend on different variables. Although these variables are often related to the 
supervisee and its learning curve, attitudes, competencies, maturity and motivation, super-
vision practices depend also on supervisors’ characteristics, experience and willingness to 
engage in supervisory activities. Supervisors’ practices in relation to their role of promoting 
and facilitating good research practices and fostering RI standards have been described 
differently depending on seniority, country, academic discipline and academic disciplines. 
During the interviews, it was interesting to note that the EC grant record of the supervisors 
has no impact on the supervisors’ view of general supervision and RI practises. The only 
difference is in relation to open science practises. Supervisors who have an EU grant seem to 
be more willing to engage in open science and open publications than other colleagues. This 
may be a consequence of the fact that the EU requires mandatory open access publications 
for its grantees. In relation to role modelling, supervisors consider it crucial and fundamen-
tal in order to show supervisees a model they can imitate and be inspired by.

Senior supervisors see themselves as RI trainers as something implicit to their role. The 
development of the scientific competencies of the PhD candidates can not be separated from 
the development of RI competencies and the internalization of professional values and RI 
high standards. This is also emphasised in the literature. “Professional supervision” ben-
efits PhD candidates in becoming responsible researchers and future responsible supervisors 
(Abedin et al., 2012; Huybers, Greene & Rohr, 2020; Ripley et al., 2012; Straus, Chatur & 
Taylor, 2009). Senior supervisors do not feel the need to be in control of every step taken 
by the PhD candidates. Their control decrease depending on the learning curve of the super-
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visees. Senior supervisors value the creation and the continuation of a relationship based on 
trust and mutual respect. A relationship that Lee and colleagues described to be “for life” 
with a future well-supported colleague (Lee, Dennis & Cambpell, 2007).

Juniors seem to be more willing to be involved in/in command of all the research phases 
and in all the steps of the research trajectory. Juniors seem to be more willing to pay atten-
tion to emerging issues such as the level of stress of their PhD candidates and address their 
fear of failing. As highlighted in literature, these practices might be useful to lower the pres-
sure on PhD candidates and to avoid them to engage in QRPs or consider taking shortcuts 
(Redman et al., 2006; Roberts, Kavussanu & Sprangue, 2001). In addition, juniors seem 
to be more aware of their societal and environmental responsibilities. The importance of 
supervisors addressing these emerging RI topics has been already stressed in previous stud-
ies (Bouter et al., 2016; Pizzolato, Abdi & Dierickx, 2020; Watts et al., 2017). Moreover, 
as already stressed in literature, junior supervisors seem to feel more responsible for being 
exemplars concerning the work/life balance (Straus et al., 2013).

Supervisors working in countries where national regulatory documents, and apparently 
training, concerning RI are present for far longer (Desmond & Dierickx, 2021), seem to be 
more willing, inclined and prepared to discuss the topic. The major willingness to discuss 
RI, rules, guidelines and engage in explicit practices of supervisors working in specific 
countries (e.g., Scandinavian countries) seems to reflect the fact that the topic is nowa-
days well-rooted into the research system. In these countries, research practices and RI go 
hand-in-hand and are not taught separately. Moreover, it seems that supervisors working in 
countries where RI training, usually for PhD candidates, are more present seem to be more 
willing to address the topic (Abdi et al., 2021).

The majority of the supervisors value having regular meetings (in team or one-on-one) 
with their PhD candidates. However, frequent regular meetings seem to be a priority only 
within the life sciences and, physics and engineering. Explicit practices discussed during 
the interviews seems to be specific to the research team environment and academic field. As 
reported also by previous studies, the review, analysis and interpretation of raw data seem to 
be extremely important in lab-related environment (Antes et al., 2019; Rabatin et al., 2004; 
Titus & Ballou, 2014). Within the social sciences and humanities, supervisors appear less 
willing to engage in explicit practices and in socializing PhD candidates into RI. Differences 
in RI expectations among academic fields has been already reported in literature, where RI 
expectations regarding the social sciences and humanities were lower than for other aca-
demic fields (Haven et al., 2019; Wells et al., 2014).

Female supervisors seem to be more willing to be of emotional support to their PhD 
candidates than their male colleagues. In discussing their role, female supervisors seemed 
to be personally and emotionally attached to their supervisees, not just in relation to their 
PhD trajectory, but also in relation to personal issues. Taking care of them and being of 
emotional/psychological support is perceived as part of their role. The importance of being 
of emotional support has been also highlighted by previous studies (Abedin et al., 2012, 
Anderson et al., 2007). Being of emotional support might lower the stress and pressure 
of PhD candidates and the possibility to engage in QRPs (Redman et al., 2006; Roberts, 
Kavussanu & Sprangue, 2001). On the opposite, knowing what is going on in the personal 
life of the PhD candidates is also important for male supervisors, but it seems to have more 
a practical scope. Preventing possible unintentional questionable practices by knowing that 
the PhD candidate might lose focus on his/her work or engaging due to a personal situation.
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Although there is a correlation between specific supervision practices and supervisors’ 
characteristics (e.g. seniority, country, academic discipline, academic disciplines), the rela-
tionship that is created between the supervisor and the PhD candidate is unique and different 
from others. As any other relationship, it depends on uncountable variables. “Having the 
right chemistry” is important to foster a trust-based and healthy relationship (Jackson et al., 
2003; Straus et al., 2013).

As highlighted by the majority of the supervisors during the study, being a good researcher 
is just a prerequisite to being a good supervisor. Being a good and responsible researcher 
is crucial, but it differs from being able to transmit responsible practices and to follow the 
development of PhD candidates. Supervisors have to express a set of virtues that slightly 
differ from the ones important to being a good researcher. Honesty has been highlighted 
by many as the most important virtue. The same can be found in literature where honesty 
is defined crucial to be a good supervisor as well as a good researchers (Character traits: 
Scientific virtues. Nature, 2016; Pizzolato & Dierickx 2022a; Straus et al., 2013). Virtues 
identified as important to be a good researcher (e.g. perseverance, objectivity, humility of 
evidence and attentiveness) are replaced by virtues considered essential to be a good super-
visor (e.g. respectfulness, availability, creativity and positivity) (Character traits: Scientific 
virtues. Nature, 2016). Respectfulness, availability, positivity were also highlighted by Lee 
and colleagues in their guide for mentors published on Nature (2007).

In addition to different virtues, good supervisors must have specific competencies and 
characteristics that differ from the ones that a good researcher must have. Possessing the 
right virtues is just the starting point to act as a supervisor. Good supervisors must possess 
a set of competencies that complement the ones for being a good researcher. These com-
petencies can be innate in some researchers, but they can also be taught and trained. The 
supervisors participating in the study clearly valued the organisation of specific institutional 
training on RI and supervision practices targeting supervisors. According to the literature, 
these trainings play an important role in fostering supervisors RI practices and ability to 
transmit these practices (Löfström et al., 2014; Ripley et al., 2012; Straus et al., 2013). 
Recently, Dutch supervisors participating in a pilot study described this typology of train-
ing as highly recommended and reported to be more skilled than before participating in the 
training (Haven et al., 2022). Moreover, supervisors might be involved in dedicated sessions 
led by some junior colleagues, who might be more prepared in addressing RI issues (Piz-
zolato & Dierickx, 2022b).

Supervisors have made suggestions as to how institutions can support supervisory prac-
tices. Although this institutional support can only be seen in terms of promoting supervisory 
practices and supporting supervisors, it has a cascading effect on supervisees in terms of 
research practises and associated attitudes and behaviours. Creating informal group discus-
sions would enable supervisors to exchange best practices but also tips and tricks on how 
to deal with specific situations (e.g., lowering supervisees’ stress and addressing their fear 
of failure). The creation of these peer-discussion groups has been also previously advocated 
within the literature (Di Benedetto et al., 2021; Gruber et al., 2020). Requiring at least two 
supervisors would benefit the PhD candidate but also the supervisors involved. PhD candi-
dates, and supervisees in general, would benefit from different perspectives, not to have one 
world view of RI practices and the academic environment (Haven et al., 2020). Supervisors 
would benefit from sharing commitment and time in training the PhD candidates. Moreover, 
having more than one supervisor would probably lower possible tensions that a one-on-one 
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relationship can create and that can lead to a stressful and unhealthy collaboration, and as 
a possible consequence, it can lead supervisees to engage in QRPs. Matching senior super-
visors with junior supervisors might be beneficial to provide informal training sessions to 
complement institutional training on supervision practices. Besides what suggested, a few 
best practices are already reported within the literature (Lechner et al., 2020; Lerouge & 
Hol, 2020, Sawatzky & Enns, 2009).

The supervisors participating welcomed the inclusion of supervision practices within 
the pool of criteria for assessment and promotion. As institutions assess academic perfor-
mance in teaching, also supervision practices must be evaluated and considered. As already 
stressed in literature, formally recognizing the role of supervisors in training “the next gen-
eration of researchers” is something that institutions have consider (Kafedjiska et al., 2022). 
In line with the San Francisco Declaration on Research Assessment (DORA) and the Hong 
Kong principles (Moher et al., 2020, principle 5), institutions should not merely focus on 
journal metrics but also consider the larger contribution that researchers, in acting as super-
visors, can give to the research environment. The main concern of the supervisors involved 
in the study was how to make this criterion objective and measurable. A qualitative and 
subjective bottom-up assessment by doctoral students and supervisees can help to get an 
idea of certain supervision practises. Although this assessment can only give half a picture 
of the real situation, multiple concerns about a particular supervisor may prompt institutions 
to monitor the situation closely.

Strengths and Limitations

To our knowledge, this is one of the few qualitative studies involving focusing on super-
visors’ role as RI trainers (Pizzolato & Dierickx, 2022a). The study investigates supervi-
sors’ perceptions concerning their RI practices and responsibilities across country, gender, 
academic domain and seniority. This study can serve as a preliminary attempt to highlight 
differences in supervisors’ perceptions, approaches and real-life practices as RI trainers and 
role models. Moreover, this explorative study can serve as an outline to organise further 
research on the matter.

However, it is also fair to point out some limitations. The most important limitation of 
this study is the selection bias. At this stage, we are aware that it is not possible to generalise 
and consider these study results as universally valid. The sample size is probably too small 
to understand in depth all the possible nuances arising from the different inclusion criteria. 
Although we found differences between the three different academic domains, we are aware 
that there are also differences within each academic domain. The same reasoning can be 
applied to the differences between countries. Although we have included supervisors from 
16 different European countries, not all countries are represented (e.g. Germany, Austria, 
the Baltic countries). Unlike the US, where RI is firmly rooted throughout the country, 
European countries have a different understanding, tradition, research system and policies/
laws regarding responsible conduct. In most cases, while there are clear differences between 
countries, in some countries there are also differences between institutions or even faculties. 
As for junior supervisors, while there are some commonalities, their approach to RI may 
have been influenced by too many variables, and the sample size available is too small to 
understand all possible nuances in depth. More in-depth studies of supervisory practices 
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that focus on a specific criterion (e.g. gender, discipline, country and seniority) are needed 
to address these issues.

Conclusion

This study tries to give an overview on supervisors’ perspective concerning their role as RI 
trainer and role models, and how supervision practices can influence supervisees’ research 
practices. In addition, it tries to give voice to supervisors regarding what institutions can 
do to support them and supervision practices. Supervisors value their role as responsible 
exemplars, in fostering RI awareness and in transferring RI competencies. Although there 
are some commonalities concerning supervisors’ understanding of their role concerning role 
modelling, approach and real-life supervision practices can differ largely across discipline, 
gender, seniority and country. Although it is possible to outline different best practices (e.g. 
having regular meetings, discussing good research practices, monitoring PhD candidates’ 
stress), there is no a unique and standard way to be a good and responsible supervisor. A suc-
cessful collaboration, transmission of professional values and RI competencies also depend 
on the presence of a human match between the supervisor and the PhD candidate.

All supervisors agreed on institutions being responsible in supporting supervisors and 
supervision practices. This can be done by providing dedicated training sessions on RI and 
supervision practices. They provided also a few examples on how institutions can assist 
supervisors and promote responsible supervision practices (e.g. peer discussion groups, 
coupling senior and junior supervisors, providing administrative support). Although super-
visors valued the inclusion of supervision practices within the criteria for promotion and 
assessment, they expressed concerns regarding making this criterion as objective and mea-
surable as possible.

This explorative study puts the basis to plan new and more specific studies. Further 
focused studies are needed to in-depth understand differences across gender, academic 
domain (also within the same domain), country and seniority. Moreover, studies focusing 
on making supervision practices measurable and objective are very much needed to start 
considering supervision on the same level of journal metrics.
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