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Abstract

There is a growing interest in training on responsible conduct of research (RCR). The availability and
range of such training materials is growing too. But how to select what to include in a training
program?

We propose a step-by-step approach to set the agenda for RCR training, making use of the expe-
riences of the researchers for whom the training is being developed (the target audience). The
approach consists of six steps: 1) mapping the needs of the target audience and translating these into
learning objectives for training; 2) prioritizing, selecting and combining learning objectives and RCR
themes; 3) demarcation of the training based on the levels to address; 4) final completion of the train-
ing program; 5) development or adaptation of training materials; 6) pilot and evaluation. As an illus-
tration of this six-step approach, we show the development process of a training program for
researchers in Dutch Universities of Applied Sciences in this manuscript.

Key words: Responsible conduct of research (RCR), training, training development, research
integrity, applied sciences, practice-based research

Introduction

Training in responsible conduct of research (RCR) is seen as a strong strategy to foster RCR and to
work against research misconduct ( ; ) and questionable/
detrimental research practices ( ; ). In response to that, the avail-
ability and range of such training materials are growing. Path2Integrity ( )s
VIRT?UE ( ), and INTEGRITY ( ) are leading plat-

forms that develop and share training materials on research integrity (RI) and RCR. These platforms
focus on wide-ranging target groups from secondary school students to career researchers. Next to
these large providers, there are smaller or even individual initiatives that share educational material,
such as videos, knowledge clips, case studies, and workshops. These initiatives are collected on plat-
forms like The Embassy of Good Science ( ), onlineethics.org

), or the European Network of Research Integrity Offices ( ).

Most work on RCR has been developed in academic settings. In 2018, for the first time in Dutch his-
tory, the Universities of Applied Sciences (UAS) signed the new version of the Dutch Code of
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Conduct on Research Integrity, thereby committing to institutional duties of care, including RCR
training. So far, little has been done in UAS in the Netherlands to promote responsible research prac-
tices or to offer systematic training on this topic. This means that UAS researchers are often depen-
dent on training programs offered by the research universities. However, there is reason to believe
that researchers at UAS may have different training needs than those at academic centres. Their
research is often executed in close collaboration with industry, and firms and managers often play
an important role in the design and development of research. Moreover, many societal innovations
are driven by decisions made by such managerial staff within the private sector, a domain where other
ethical considerations may also come into play ( ).

Although both academic and applied research share some common characteristics, there are some
essential differences. Unlike academic research, the scope of UAS’s research is primarily on profes-
sional practice (innovation) and professional exercise and it is commonly in collaboration with indus-
try, in particular with small and medium-sized enterprises ( ). This type of
research is deeply embedded within a particular social context and therefore requires a different sub-
set of sensibilities when it comes to RI and ethics where social accountability plays a central role.
Related to this, a strong tradition of “action research” within UAS that puts both knowledge produc-
tion and driving social change with multiple stakeholders at its core ( ). Altogether,
research at UAS is an undertaking that comes with its own set of ethical considerations (

; ; ). In this regard, the already existing RCR training
programs have a strong academic focus ( ), which lacks the aforementioned hall-
marks of applied research that is essential to UAS.

As RCR training should be tailored to the target group ( ; )
should address the needs of specific day-to-day research practices, and should be a bottom-up process
( ), it is important to tailor training to UAS researchers and therefore
involve them early on in the process of training development. How does one achieve that?

To address this, the TETRIAS project (Translating Researchers’ Experiences into Training on
Research Integrity at universities of Applied Sciences ( )) has been set up as an initia-
tive to involve UAS researchers in the development of a tailor-made RCR training. A series of inter-
views with 12 UAS researchers gave insights into how they manage integrity issues in their daily
research and what their current needs are on this front. This paper serves as an inspirational guide
on how one can develop RCR training programs through a bottom-up approach, using the target
audience of the training as a narrative guide. To aid future researchers in developing similar materials,
we illustrate a step-by-step approach in developing a tailored RCR training program with TETRIAS as
an example.

A six-step approach

The development of a new training program, or the redesign of an existing training program, usually
starts with a reason and, where available, it usually builds on previous experience. In this six-step
approach, however, building on previous experience is postponed, and the aim is to start the process
with the needs of the future trainee and avoid any existing training that may dictate the content of the
new training.

Central to this approach for the development of RCR training are two questions:
1. What do we want to teach to whom?

2. How can we best do that?
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This first central question includes who is the target audience, what are their training needs, and what
competencies would we like to train this audience to achieve the desired outcome? Together those
answers give rise to the learning objectives of the training. The second central question should be
answered from three perspectives: how can we best meet (i) the learning objectives, (ii) the wishes
and needs of the trainees, and (iii) the skills and preferences of the trainers?

These central questions led to the following steps, and are to be reflected on while taking the six steps:
1.  Mapping the needs and translating them into learning objectives

2. Prioritizing, selecting, and combining objectives and themes

3. Demarcation of the training

4.  Completion of the program

5. Development or adaptation of training materials

6. Pilot and evaluation

Step I: Mapping the needs and translating them into learning
objectives

Developing or designing a training program starts with understanding the reason for this training, the
current needs of the target group, and the experiences and limitations of the target group regarding
RI. This is fundamental to answering the first central question: what do we want to teach to whom?
Before the objectives of the training can be drawn up, more insight is needed.

First, one must gain insight into the needs regarding the training’s content. What exactly are the needs
that this training is to address? Once you have this insight, you should reflect: is this a proper reflec-
tion of the situation or is there more to understand the underlying need that the training should
address? Second, one must decide if it is feasible. There are often certain conditions at play that can
restrict the training, such as how long it will take; in what language(s) it should be offered; whether
it should be online or on location, or both; etc. Also, will the training be mandatory or optional?
Next to such conditions, the target audience also influences the feasibility. Moreover, the target audi-
ence might set some conditions too. How easy can you reach them and how much time are they usu-
ally willing or able to spend on such training? Then, take a step back: who is or who are the target
audience(s)? If there are multiple audiences, which of their needs are the same and what relevant
differences should be considered? This might lead to the decision to offer different training options
(e.g., per research domain) or levels (e.g., basic and advanced training).

Once clarity is reached on the issues above, we can start formulating potential learning objectives.
Further on in Step 3 (demarcation of the training) it will be decided which of these potential learning
objectives will be selected for the training program. The potential learning objectives rise from the
perspective of the target group and the expertise of the training developers. These learning objectives
will help steer the development process, and the more sharply they are formulated, the more guidance
this will give you during the rest of the process.

In the TETRIAS project, we used Bloom’s taxonomy ( ; ) to help
us formulate the learning objectives. This taxonomy distinguishes six cognitive domains, and for each
cognitive domain lists of verbs are available to formulate learning objectives that match that domain.
For example, if you aim for the cognitive domain “applying”, the learning objective should rather be
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phrased as “determine which factors influence research climate” than “name factors that influence
research climate” (“naming”, or “recalling” is listed in the domain “remembering”).

Finally, a list of themes or overarching topics can be compiled. For example, a learning objective like
“The trainee can illustrate the scope of ‘research integrity’ with examples of breaches of research
integrity” is rather broad and requires having a clear understanding of what this scope is and which
topics within that broad scope are relevant to the target audience. It is important to not only map
the topics that the interviewees address but also what they don’t address (the gaps).

To summarize, mapping the needs includes mapping of four aspects: (i) conditions/restrictions (time,
language, optional, online, etc.), (ii) target audiences, (iii) objectives, and (iv) themes and requires
insight in the training demand and target audience and expertise of what constitutes RCR.

Step 2: Prioritizing, selecting, and combining objectives and themes

The long list of wishes and needs must be prioritized. What can and cannot be trained? Which objec-
tives are easy to achieve and which require more time and effort? What should the focus be?

One of the criteria for priority setting would be the skills and attitude deemed necessary for the RCR
objectives. Not only should these skills and attitudes be higher priority, but also the knowledge and
motivation that are required to work on these skills and attitudes. A second set of criteria can be found
in the conditions and restrictions resulting from Step 1. Additionally, which objectives and themes
can be combined? Making a mind map and clustering can be a useful tool for this step; also highlight
the topics that the interviewees did not address but that are deemed important by experts. What is not
discussed might determine exactly where more awareness is needed.

Next, a visualization of the alignment of the draft objectives and themes can give insight in the com-
pleteness of the draft selection made. A cross-table of objectives (vertically) and themes (horizontally)
can provide insight in the themes that are well covered and the themes that might require more atten-
tion in this draft selection. See for example

Step 3: Demarcation of the training

In the this step final decisions on the objectives and themes are made. Again Bloom’s taxonomy can
be of help to select the final objectives. For example, basic training is more likely to address the lower
and middle cognitive domains than in-depth training, which might trigger the higher cognitive
domains; training for undergraduate students would address lower cognitive domains than training
for experienced researchers, of whom higher cognitive levels should be expected. Also, when training
for a specific subgroup of a target group is developed, the topics addressed in this training could also
be specifically selected for that group. Additionally, more advanced themes could be programmed for
later training sessions to let the program’s level develop along with the learners. Furthermore, the con-
ditions and feasibility of the training play a decisive role in this step.

Step 4: Completion of the program

Now that the scope of the training is set, the second central question “how can we best do that?” is
addressed. For each learning objective suitable training methods are listed. Next, cases and examples
matching the selected themes are collected. The abovementioned collections of training materials
are useful sources for existing materials and to find inspiration. It might be useful to first cluster the
learning objectives so that objectives that are likely to be met by similar training methods are clustered
together. To maximize the transfer of theoretical skills to their everyday research practices, it is
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Table 1. Possible links between objectives and themes.

RI knowledge

Scope of RI Risk-
and and

demarcation Relevance protective = Research  Rules and
Examples of that scope of RI factors climate  regulations Prevention
Research waste V4 V4 V4 V4
Reporting v 4 Vv W)
Authorship and Vv 4 Vv W)
publishing
Competition, hierarchy, v V4 4
and favouritism
Conflict of interests Vv V4 Vv Vv Vv
Intellectual property v v
Dealing with dilemmas W) W) v W)
and potential breaches
of RI
“Swampy lowlands of vV Vv
practice”
Not explicitly
mentioned, but
relevant
Supervision and Vv 4 4 Vv
role-modelling
Work-life balance and Vv Vv V4 W)
mental health
Open science 4 W) v v
Limited
Data management and \/ \/ (\/ )
privacy
Methodology and 4 Vv v W)
statistics
Strict ethical issues v Vv

Unconscious
incompetence

W)

W)

W)

Ethical
decision-
making

W)

Attitude and skills

Moral

compass Reflection

Open

conversation/

dialogue

Rl is a
joint
process

W)

RI
stewardship

W)

W)

W)

W)

Note: Checkmarks between brackets indicate less direct links, but links can be made. RI, research integrity.
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important that the training methods employed in the training fit the learning goals, which is a key
aspect of constructive alignment ( ).

Subsequently, a selection is made out of the list of training methods in such way that each objective is
addressed by at least one training method in the selection. From these selected training methods a
program is constructed, starting with the more cognitive elements and building up to more intensive
methods. Suitable cases and examples can then be chosen for each training method where
appropriate.

Step 5: Development or adaptation of training materials

The program is worked out in detail, including a syllabus for trainees and a handbook for trainers and
for back-office support. For each training method in the program, it is described what the aims are,
what both the trainees and trainers should do, and what the potential outcomes of exercises could
be. Such outcomes are, for example, which courses of action and argumentation one could have in
particular cases or potential solutions to a problem. Again, for an optimal training effect the outcomes
of the training methods should be aligned with the goals of the training and with everyday practice of
the training participants ( ). In preparing the training materials keep the method
of delivery in mind; are the training sessions online or on-site, for example?

Step 6: Pilot and evaluation

Prior to conducting the training, a pilot is useful to optimize and finalize the training. The pilot can be
done with a small group of participants, whereby feedback on different aspects of the training will be
collected (for example, on the preparatory tasks, the instruction manual, the quality of the trainers, or
the coherence of the program). On the other hand, trainers will also collect information about the
experiences with the training materials; does everything work out as planned? Please keep in mind
that the participants in a voluntary pilot are likely to be more positive towards the topic or are already
aware of the relevance of it. If the training is to be mandatory in the future, responses from the partic-
ipants may differ.

To ensure the predetermined learning objectives are achieved by the participants, the participants
have to show their learning outcome. By building a portfolio, the participants can show their profes-
sional and personal development. In a portfolio, for example, reflections can be written about theo-
retical teaching material, or a personal experience, or group discussion during a class meeting.
Feedback from the trainer and fellow participants can also be added. Portfolio assessments are seen
as an appropriate way to assess the participant’s attitudes; it stimulates reflection, critical thinking,
and gives participants the accountability for their own learning process (

)- As every participant has their own background and research experiences, they can tailor their
portfolio to their specific needs—this will also stimulate the intrinsic motivation.

In addition to the substantive evaluation of the participant’s progress, a process evaluation at the end
of every training session helps improve the quality of the training.

Six-step approach applied: the TETRIAS project as an
example

In the TETRIAS project we took ample time to prepare for the development of the training program.
As part of Step 1, an interview study was conducted (approval was obtained from the Research Ethics
Committee of the HAN University of Applied Sciences, file no. ECO 185.04/20). We asked the advi-
sory board members of the project to recruit researchers from their UAS for an interview. We asked
them to recruit one junior and one senior researcher from specific research domains, to get a diverse
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group of interviewees. This resulted in 12 interviews with participants form seven different UAS,
ranging from doctoral student to professor from six different research domains (e.g., economics,
health, and education).

The interview guide consisted of six topics:
1. Good research and good researcher (e.g.,; “What characterizes a good researcher?”)

2. Cracks in science (e.g.,: “Do you ever see situations where you feel like things are not going quite
right?”)

3. Netherlands Code of Conduct for Research Integrity (e.g.,: “How recognizable is what is in the
code of conduct in your research practice?”)

4. Training in RI (e.g.,: “In what area do you think training can be of most benefit?”)
5. Reflection (e.g.,: “Are there things you do yourself to be, become or remain a good researcher?”)

6.  Closing remarks (e.g.,: “What advice would you like to give us for the development of the
training?”)

The complete interview guide is available via the project’s preregistration on the Open Science
Framework ( ).

To ensure the quality of the research the interviews were conducted by two researchers; one took on
the role of interviewer and the other researcher was the observer (researcher triangulation). After
transcription of the audio files a member-check was performed. Finally, the data-analysis was per-
formed independently by two researchers. Discrepancies were discussed until consensus was reached.

The transcripts were analyzed deductively using direct content analysis ( ).
For this purpose, the items from the interview guide served as prearranged codes. Coding was done
by two researchers working independently, who first applied the prearranged codes and then further
refined and completed them. Labelling was discussed until consensus was reached. One of the analy-
sing researchers was either the interviewer or observer, while the other researcher was not present
during the interview at hand. This resulted in an extensive code tree of more than 300 codes across
21 code groups (interim results code tree in Dutch available from the corresponding author on
request). Results from this study are presented below to illustrate how the six-step approach is applied
to the TETRIAS project.

Step 1: Mapping the needs and translating them into learning
objectives
Conditions

The interviewees were not unanimous with regards to the conditions of the training. For example,
some mentioned the training should be mandatory so all researchers get trained at some point, while
others emphasized it should not be mandatory to take the training. Overall, the interviewees agreed
the training should have a practical approach (quote 1), with practical examples and solutions.
Some interviewees said the training should not be a one-time event only, but should have a structural
character (quotes 2 and 3).

Quote 1: “It would be good, I think, if such training would point out this code of conduct and
explain that there was really an attempt to make it as comprehensive as possible (... ) for the
entire academic community, and to invite them to reflect on the question ‘well, when it comes
to independency, what does independency mean when you are an artistic action-researcher,
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how would you translate that?” And that might be different from what the code of conduct
suggests. But in that questioning way, and that reflective way, and to really link it to the type
of research you’re doing and the standards that matter to your community, and your own
moral compass, that I think would be good, to do it that way.”—Senior researcher, arts &
culture

Quote 2: “As far as ethics is concerned, the most important thing is to ensure that it does not
become incidental, something you have to do once in a while, but that it takes on a structural
character.”—Senior researcher, education

Quote 3: “T actually think with research, or while conducting research, you never stop learn-
ing.”—Senior researcher, arts & culture

Target audience

Some different needs were expressed when discussing who should be the target audience of the
training. Some respondents tend to assume it would be targeted at junior researchers, but when asked
further questions, they would prefer more senior researchers to engage as well if that would be realis-
tic. Also, several interviewees said that training in research teams would be of added value compared
to individual training (quotes 4 and 5), although the success is dependent of the group dynamics
(quote 6).

Quote 4: “A group learns much better than an individual, especially about complex issues.”
—Senior researcher, economics

Quote 5: “Preferably you just want to have an entire team or from one study program in your
course, so that there is a dialogue between them and that a vision arises.”—Senior researcher,
education

Quote 6: “When mixing junior and senior researchers, it is very much dependent on how
such a senior researcher positions him/herself, because if he/she starts to argue ‘yes, I know
all about that and I will tell you how to do it’, then of course it doesn’t work. But I think
you can learn from each other, so the senior researcher specifically from the questions asked
by a junior researcher, and the junior researcher from the experiences of the senior
researcher.”—Junior researcher, beta-technology

Learning objectives

Most interviewees indicated that general knowledge about RI and its relevance should be covered by
the training (quote 7). Some also thought that including some theoretical background on ethical deci-
sion-making would be of added value. Others only mentioned decision-making when talking about
training skills. Other relevant skills the interviewees would like to practice in RCR training are critical
thinking about RCR and values/virtues relevant to RCR, dealing with different interests, and how to
start and conduct team discussions or team reflection on Rl-related issues. The following topics sur-
faced regarding attitude: awareness, following your moral compass or values, internalization of codes
of conduct, and that RCR is something you don’t do individually but all together (quote 8) and that
having conversations about RCR is key (quotes 9 and 10).

Quote 7: “I think it’s really important to figure out what the relevance is. Why integrity is so
important. Why these are not rules that are imposed on the research, but that it helps you,
and that it is also a form of respect towards the people you work with.”—Junior researcher,
arts & culture
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Quote 8: “T think it’d be good and that more courage [to ring the alarm bells] surfaces when
you have a group of people around to discuss these things with, people who also struggle with
that and then you support each other. And I don’t see this happening that much. It’s often
like ‘what should I do as researcher, what needs to be done, I need to submit that proposal’.
And in principle a virtue is an individual quality. While I would say: working together and
doing it with the goal to enhance your virtues, I think that would actually be really, really
important.”—Senior researcher, education

Quote 9: “There are always situations in which you have doubts, but then it is a matter of con-
sulting with a colleague and then weighing the pros and cons, and then you come to a deci-
sion.”—Junior researcher, beta-technology

Quote 10: “When you receive criticism from others, this automatically reduces your risks of
spinning out, and maybe that’s the most important, that you have conversations about that,
and yeah, may ask some questions.”—Senior researcher, beta-technology

The objectives expressed by the interviewees were labelled and clustered, resulting in the following list
of elements to be addressed by the learning objectives:

Knowledge:

Scope of RI, and demarcation of that scope
Relevance of RI

Risk factors and protective factors
Research climate

Rules and regulations (e.g., regulations on research with human subjects, standard operation
procedures, complaints procedures and whistle-blower protection)

Prevention

Attitude and skills:

Unconscious incompetence
Ethical decision making
Moral compass

Reflection

Open conversation/dialogue
Rl is a joint process

RI stewardship

Themes

The interviewees named various topics as relevant parts of RL. The themes that they specifically men-
tioned when discussing the content of RCR training or that were apparent in the examples they told
us, are:
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. General knowledge (scope and relevance of RI)

. Research waste
. Competition, hierarchy, and favouritism
. Data management and privacy

o Authorship and publishing
. Reporting

»  Methodology and statistical significance

. Intellectual property and conflicts of interest
. Dealing with dilemmas and potential breaches of RI
. The often challenging and rapidly changing context of practice-based research, the so-called

“swampy lowlands of practice”, in which UAS researchers must do their work

These themes are partially in line with most other available educational resources. The first theme on
our list, addressing the scope and relevance of RI, is moving away from the focus on research miscon-
duct, which is the primary theme among the available resources ( ).

What was striking was that the focus was often on data management, privacy and regulatory issues, and
that a need for tailored RCR training was underlined by the notion that research done by UAS has an
extra dimension that makes it more complicated (quotes 11 and 12). Research is performed in collabora-
tion with external partners, needs to have societal relevance, and seldom is the main priority. This con-
tributes to the feeling expressed by most interviewees that there is still a lack of a research culture in
most UAS (quotes 13 and 14). Moreover, working on research culture can contribute to the attitude that
RCR is not an individual endeavour but something you do together in your team (quotes 15 and 16).

Quote 11: “T think that is also the essence of practice-based research, that practice can make
use of it. And that mainly influences the scope of your research, what you are going to tackle,
but sometimes also with which data you are going to work, which methods are you going to
apply. That will of course trickle down.”—Senior researcher, beta-technology

Quote 12: “Lectors [full professors at UAS] who have not continued their professorship, but
who have dropped out prematurely. Then the cause of this often lies in the absence of that
connection with practice. And I think that this connection with practice is higher on the list
of priorities than a high-quality publication.”—Junior researcher, food and agriculture

Quote 13: “What do you call that, the psychologists and sociologists, to internalize, I believe
right? So that you really make these kinds of norms your own and consider that evident
and apply it to everything that you do, or at least as far as possible, eh, for us that is not yet
the case. And I think it should.”—Junior researcher, economics

Quote 14: “The culture, that of course, is another. At research universities the culture is fully
organized around research. Education is organized around research, and so is the organiza-
tion as a whole. And within UASs you can see that the organization is fully organized around
education. Well, of course we are slowly changing in that regard but that just requires several
steps which are related to research and to embed that research culture more firmly in the
organization.”—Senior researchers, beta-technology
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Quote 15: “I think maybe that you not only learn how you as an individual can live up to the
codes of conduct, and do research with integrity, but that you also will learn about how to
take care of a healthy system within the research group, and how to maybe guide that. That
would be a bit more innovative in my opinion, than what you can do by yourself.”—Senior
researcher, health and care

Quote 16: “But sometimes that goes against doing good research, and then you’d have to dare
to ring the alarm bells. That is also a part of my research, that you think ‘yes but’, we
shouldn’t think of that too individualistically. That courage really also comes from those fel-
low researchers too. You’d have to organize that well, to give rise to more integrity.”—Senior
researcher, education

Step 2: Prioritizing, selecting, and combining objectives and themes

The prioritization is not only guided by the input from the interviews, but also by expert opinions and
the training developers’ expertise and experience. An advisory group of the TETRIAS project, consist-
ing of representatives of eight large UAS and the Association of UAS, gave feedback on the results of
Step 1.

In addition to the themes listed above, we decided to add three themes: supervision and role-
modelling, work-life balance and mental health, and open science. These were also mentioned by
the interviewees, but not directly when talking about training.

Data management and privacy, methodology and statistics, and strict ethical issues (which are not
considered RI issues, e.g., regarding the use of laboratory animals or risks to study participants) were
themes frequently mentioned by interviewees; however, these will not get a prominent role in the
training. Training materials for these topics are already available. Addressing these topics in sufficient
detail will take up scarce time available for the training we are developing. The relevant knowledge
may also differ largely per institution, e.g., on data management facilities. So rather than including
these themes, the training aims to inspire participants to seek further training on those topics.
During the discussion of cases, the importance of such topics will be felt by the trainees and that is
when the trainers can refer to other trainings and, where applicable, relevant facilities in the institu-
tion. The skills and empowerment that this training aims to stimulate will benefit the researchers in
seeking further training.

shows the possible link between the expressed objectives by interviewees and the themes.
Themes that are similar to topics already listed in the objectives have been removed. This overview
served the development of the training by giving insight in themes or objectives that might be lacking
and to which extra attention might be sought.

Step 3: Demarcation of the training

The input for the learning objectives of the training was rather broad, addressing many relevant
potential aims of such training. Covering all these objectives in one training unit would result in an
extensive course, which would exceed the conditions and restrictions that need to be considered.
However, since the interviewees also listed a variety of target audiences, and some even explicitly
mentioned the idea of having different training for different audiences and objectives, this allowed
us to explore the scenario of developing a set of different trainings. Two trainings were felt to be most
relevant on a short notice, whereas some other trainings might be further developed in later years.
Within the scope of the TETRIAS training the priority was set to develop a basic RCR training for
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Table 2. Learning objectives of the basic training for individual researchers.
Learning objective—after this training the participant can: Cognitive domain
1 Understanding
A Exemplify the scope of the theme “research integrity” (RI) with Understanding
examples of breaches of RI, and
B Express the relevance of RI for research, researchers and society Understanding
2 Applying
A Recognize and define risk factors and protective factors for RI Remembering
B in casuistry, and Applying
C in one’s own research Analysing
3 Applying
A Display the understanding of RI (objective 1) in terms of values of good Applying
research and a moral compass, and
B articulate these in conversation Applying
4 Analysing
A List responsibilities for RI of diverse stakeholders in research, and Analysing
B illustrate how these stakeholders can foster RI Analysing
5 Evaluating
A Reflect on one’s own skills and responsibilities for RI, Evaluating
B compose matching actions, and Creating
C integrate in those actions relevant facilities, such as protocols and Analysing
advisory bodies, and
D engage in open conversations about responsibilities and actions Evaluating
individual UAS researchers and, if time allows, to also develop an advanced training for research
teams.
The learning objectives selected for these two trainings, and the cognitive domains these objectives
speak to, are shown in Tables 2 and 3. To ensure that these learning objectives cover all the objectives
and themes resulting from the previous steps, the checkmarks in Table 1 were replaced with the num-
bers of the learning objectives (available on request from the corresponding author). This showed that
there were no gaps left.
Step 4: Completion of the program
First, all learning objectives were translated into practical descriptions of the knowledge the trainees
should have or the behaviour they engage in after completing the training. Among these descriptions
a couple of clusters could be identified. The clusters made it easier to compile the lists of suitable
training methods without doubling the work for similar objectives.
Second, from the lists of suitable training methods a selection was made, covering each cluster of
objectives, to assemble the training programs (Tables 4 and 5). The learning objectives and programs
were presented to the project’s advisory group for feedback.
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Table 3. Learning objectives of the advanced training for research teams.

Learning objectives: after this training the team and team members can: Cognitive domain

1 Analysing

A Identify research integrity (RI) issues in own work, and Analysing

B enable discussion of such issues Analysing

2 Analysing

A Give interpretation to RI stewardship, by Evaluating

B identifying personal values and Analysing

C values that are important to the team Analysing

3 Evaluating

A Engage in responsible decision making by Evaluating

B engaging in a constructive dialogue on RI issues, and Evaluating

C interpreting and weighing values that the team deems important Evaluating

4 Creating

A Compose joint actions that Creating

B raise awareness of RI issues, and Applying

C enable discussion of the theme, and Analysing

D eevelop a professional atmosphere that fosters RI Creating
Step 5: Development or adaptation of training materials and
Step 6: Pilot and evaluation
For both the basic training for individual researchers and the advanced training for research teams,
instruction manuals for both trainees and trainers have been developed (in Dutch, available upon
request from the authors).
The basic training for individual researchers was tested in a pilot with nine senior researchers from six
different UASs. Due to the COVID-19 pandemic the training sessions were organized online. Based
on their feedback on the content and process, a number of changes were made to the training design.
An example is that the assignments took longer than initially planned. In response, some assignments
are excluded or minimized or the indicated preparation time extended for exercises that the partici-
pants indicated were relevant and worth the effort.
At the end of the pilot all participants submitted the portfolios, which included several assignments
and peer feedback. The trainers read those documents carefully and when satisfied, the participant
received a certificate.
Discussion
To develop tailor-made training for researchers in UASs, we implemented a step-by-step strategy. The
program is based on the results of a series of 12 interviews with the target audience and member-
checked by the advisory group of the TETRIAS project. Researchers from seven different UASs were
involved. We consider this bottom-up approach for the training development a strength of the project
and expect that this will contribute to the uptake of the training.
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Table 4. Training program of the basic training for individual researchers.
Preparation by participants Activities during the meeting
(approx. 1 h for each meeting) (3 h per meeting)
1.1 Mind map Introductions
1.2 Online module 1.5 Mind map 2.0
1.3 Code of Conduct 1.6 Knowledge quiz
1.4 Personal learning objectives 1.7 Dilemma game
2.1 Exercise “what is a good researcher?” 2.3 Discussion of 2.1 using Mentimeter
2.2 Exercise “responsibilities” 2.4 Values of good research in fictional
cases
2.5 Subgroup discussions of 2.2
2.6 Plenary recap of 2.5
3.1 Online module on research under current 3.3 Cases on research climate
research conditions 3.4 Mind map 3.0
3.2 Concept version self-reflection 3.5 Reflection in subgroups
(Note: self-reflection is finalized after 3.6 Harvest of take-home messages
meeting 3) Closing and evaluation
Table 5. Training program of the advanced training for research teams.
Preparation by participants Activities during the meeting
(approx. 1 h for each meeting) (2 h per meeting*).
1.1 Summary of online module 1.3 Inventory of learning expectations,
“Introduction to research integrity” following Disney method (Dilts 1994)
(RI) 1.4 Debate-dialogue exercise
1.2 Team discusses their learning goals 1.5 Mind map of RI themes, following
TOVEREN dialogical method (Kessels
and Boers 2022
2.1 Personal reflection on “what are good 2.3 Compiling profiles of good
research, a good researcher, and a researchers and a good research team
good research team?” 2.4 Demo of CURA dialogical method
2.2 Personal case description (CURA 2022)
3.1 CURA in small groups 3.2 Reflection on CURA exercise
3.3 Advanced dialogical method
(Moral Case Deliberation, or an
adapted combination of Virtues &
Norms and The Middle Position)
4.1 Mind map of research culture 4.2 Mind map discussion and
prioritization (agenda setting)
4.3 Brainstorm sessions
4.4 Joint plan of action
*Each meeting starts with a check-in question and ends with reflection and harvest of take-home messages.
The interviewees represent six different research domains. In UAS there are seven different domains,
this means one was not included in the interviews (social studies). Nevertheless, we feel we got a good
view of the target audience and their experiences. Across the research domains we found similarities
in the difficulties of “doing research in the swampy lowlands of practice” and the lack of a research
culture. Also, the differences among the interviewees confirmed the broadness of the needs that the
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training should aim to address. Adding more interviews with researchers from a different research
domain would probably not have altered those conclusions, as these conclusions are on a more funda-
mental level that transcend the domains. We therefore consider these 12 interviews sufficient for the
purpose of the project.

What is different across research domains, is the research itself. For the training to be appealing to all
participants, the cases used ought to be either about general issues that occur across all domains or
should be easily adaptable or translated to the participants research vocabulary. Paying attention to
this is not specifically part of the presented six-step approach but could very well be made an explicit
part of the train-the-trainer sessions. Each trainer can reflect on the suitability of the cases for their
own research domain and think of how to adapt it if necessary. Regarding the TETRIAS training we
aim to collect the proposed alterations with the aim to compile an inspirational collection for other
trainers to use too.

The question remains, can RI be taught? As expressed by our interviewees and in the literature, it
doesn’t take individuals but a research culture that enables and stimulates individuals to be respon-
sible researchers ( ; ; ).
Training can contribute to fostering such a research culture and to give researchers the knowledge,
tools, and empowerment to both contribute to such a research culture and to act with integrity.
Training is not the single solution to RI, but it can greatly contribute, especially when a growing group
of researchers engage in training and bring those lessons to their research practice.

Recommendations

Based on our experiences with this six-step development process, we make some recommendations to
others who are planning to develop similar trainings.

First, we recommend taking ample time for this process, especially Step 1 (inquiring and analysing the
experiences, needs, and wishes of the target audience), as it is a time-consuming process. The inter-
views were very useful to our project and therefore also highly recommended as part of Step 1. Go
back to the data frequently. Use an iterative approach to draw up the results of Step 1. For each part
of Step 1 (the conditions, target audiences, objectives, and themes), consult the transcripts again.

Second, during the training development process you need to make many decisions, some more evi-
dent than others. Therefore, installing an advisory group that can give feedback and offer advise at
several time points during the process is helpful. The advisory group also serves as a member-check
of the interpretations made and ways in which we translated those into the training program.

Next to an advisory group, advice can also be sought from an expert in didactics. In the TETRIAS
project we found this helpful because of the reflective questions asked by the expert and the practical
suggestions and other inspiration for teaching methods.

Besides including an expert on didactics, be an expert on training on the topic at hand or include
such an expert in the training developing team. Knowledge from other related training programs
and experience with a wide variety of training methods used in training on the topic is highly
recommended.

Finally, plan and think about the training of trainers and the implementation and financing of the
training ahead of time. When designing the training program, certain implementation aspects should
be considered. Think, for example, about the potential practical bottlenecks in submitting preparatory
assignments by participants.
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The six-step approach to develop tailor-made training using the target audience as a narrative guide is
a useful and recommendable approach. The success of this approach for the TETRIAS project has yet
to be seen as the pilot and implementation have not started at time of writing this paper. Nevertheless,
we have experienced this approach as a useful, structured method for this project.
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