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1. About Virt2ue

Recognizing the importance of addressing ethics and research integrity (ERI) in Europe, in 2017 the All
European Academies (ALLEA) published a revised and updated European Code of conduct for Research
Integrity (ECoC). Consistent application of the ECoC by researchers across Europe will require its
widespread dissemination as well as an innovative training program and novel tools to enable
researchers to truly uphold and internalize the principles and practices listed in the Code. The VIRT.UE
project recognizes that researchers not only need to have knowledge of the ECoC, but also to be able to
truly uphold and internalize the principles underpinning the code. They need to learn how to integrate
them into their everyday practice and understand how to act in concrete situations. VIRT2UE will
address this challenge by providing ERI trainers and researchers with an innovative blended (i.e.
combined online and off-line approaches) learning programme that draws on a toolbox of educational
resources and incorporates an e-learning course (including a YouTube channel) and face-to-face sessions
designed to foster moral virtues. ERI trainers and researchers from academia and industry will have
open access to online teaching material. Moreover, ERI trainers will learn how to facilitate face-to-face
sessions of researchers, which focus on learning how to apply the content of the teaching material to
concrete situations in daily practice.

2. About WP2

Work Package 2 aims to identify and consult ERI trainers and the wider scientific community to
understand existing capacity and deficiencies in ERI educational resources. Through this, it will bring
together the insights of local or regional initiatives, to gain insight into what works, as well as identify
concrete challenges and needs. This will give us a state of the art of the scientific evidence on ERI
educational resources and allow us to reduce the current fragmentation of efforts and to optimize
efficiency.

3. Description and objectives of the deliverable

The aim of the deliverable is to present the results of the ERI literature review (MEFST) and to present an
overview about the collected educational material on the topic of research integrity (RI). The educational
material has been collected from National, European and extra-European sources (KU Leuven). Moreover,
in this deliverable information about Rl educational practices within the European contexts (KU Leuven)
will be presented.



4. Results of the ERI literature review (MEFST)
4.1 Description

VIRT2UE project aims to develop a train-the-trainer blended learning program focused on Ethics and
Research Integrity (ERI). Ethics will be included in ways which apply to research integrity, rather than the
professional ethics. VIRT2UE will also be based on virtue ethics approach to research integrity and
principles defined in the revised edition of European Code of Conduct for Research Integrity. To help
develop the training program, we reviewed published scientific literature for interventions aimed at
research ethics and research integrity.

4.2 Methods

We performed a systematic search of Scopus and Web of Science bibliographical databases. A detailed
search strategy was developed in collaboration with a librarian experienced in systematic reviews
(available in Supplement A). Publications considered relevant for inclusion were journal articles which
describe or evaluate interventions aimed at improvement of ERI. We considered articles that aimed at
research ethics, research integrity, responsible conduct of research (RCR) or prevention of research
misconduct. We differentiated research integrity from academic integrity, which is broader in scope®2.
We included articles on academic integrity if they focused on plagiarism, which is an important part of
authorship conduct?. We considered any kind of educational approach and delivery mode of trainings.
The results were limited to those published after 1980, as that was the time when research integrity
emerged as a field. Gray literature search was performed through specialized databases ( http://base-
search.net, http://opengrey.org, http://science.gov, https://www.rri-tools.eu/ ). The search strategy
was sensitive rather than specific, using the terms “research AND ethics” and “research AND integrity”.
There were no language, geographical or limitations for participants regarding their levels of education
and areas of research.

! International Center for Academic Integrity, Fishman T (editor). The Fundamental Values of Academic Integrity.
International Center for Academic Integrity, 2013.

2 Marusic A, Wager E, Utrobicic A, Rothstein HR, Sambunjak D. Interventions to prevent misconduct and promote
integrity in research and publication. Cochrane Database of Systematic Reviews 2016, Issue 4. Art. No.: MRO00038.
DOI: 10.1002/14651858.MR000038.pub?2.



4.3 Results

Records identified through Additional records identified
database searching through other sources
(n=45,374) (n=5)

Records after duplicates removed

(n=39,774)
v
Records screened J Records excluded
(n=39,774) = (n=39,516)
v
Full-text articles assessed Full-text articles excluded,
for eligibility > with reasons
(n=261) (n=184)

A 4

Studies included in
qualitative synthesis
(n=76)

Figure 1. Flow chart of literature review

Our search of Scopus and Web of Science retrieved 45 374 results, 39 769 after removing the duplicates
(Figure 1). After screening of titles and abstracts by two independent reviewers, 257 articles were
selected for full text assessment. Further 184 articles were excluded at that step, leaving 72 articles for
analysis. Search of grey literature resulted in 4 included resources, two of which are projects, and two of
which are educational materials.

For included articles, we extracted the information on authors, country of origin, year of publication,
research area, target population, ERI topics addressed in the training (content), educational approach,
delivery mode and duration, outcome assessment, key findings, identified gaps and availability of
materials. Full list of extracted resources is available in Supplement B-sheets 1,2,3

We present the main characteristics of the courses in the domains of the content of education, research
area and target audience, delivery and duration of training, and training evaluation.

4.3.1 Content of training

Extracted educational interventions were declaratively mainly focused on research ethics (RE) only (42
articles), responsible conduct of research (RCR) only (18), or research integrity (RI) only (6). A
combination of RE and Rl was described in 3, RE and RCR in 2, and Rl and RCR in 1 article. Following one
of the included articles on modeling a RCR course®, we loosely categorized topics that were addressed in

3 Watts LL, Mulhearn TJ, Medeiros KE, Steele LM, Connelly S, Mumford MD. Modeling the Instructional
Effectiveness of Responsible Conduct of Research Education: A Meta-Analytic Path-Analysis. Ethics & Behavior.
2016. 27(8), 632-650.



the educational interventions to: ERI in general (specific topics were not defined and/or precise term
“RE in general” was used), guidelines, principles and codes (content focused on key facts about rules in a
professional research context), and decision making and processes (content aimed at developing
capacity for identification, addressing and analysis of ethical issues) (Table 1).

Table 1. Topics addressed in educational interventions
Topics addressed in educational interventions (n of appearances)
RE/RI/RCR in general (n=39)

Guidelines, principles and codes

fabrication and falsification (n=2) collaborative research and conflicts (n=2)

plagiarism (n=9) confidentiality and privacy (n=7)

authorship (n=11) data management (n=9)

research misconduct (n=8) codes, regulations and guidelines (n=14)

informed consent (n=12) roles of ethics committees, IRBs, ORI, UKRIO

(n=7)

research with humans (n=27) publication ethics (n=2)

research with animals (n=4) peer review (n=3)

conflict of interest (n=4) the relationship of study design to ethics (n=3)

supervisor student relationship (n=3) historical context of RE and RI (n=3)
Decision making and processes

a framework for ethical analysis (n=1) whistleblowing (n=1)

honesty (n=2) fairness (n=2)

deception (n=2) bias (n=2)

respect (n=1) beneficence (n=1)

justice(n=1) autonomy (n=1)

cultural relativism (n=1) moral theory (n=1)

researcher subjectivity (n=1)

4.3.2 Research area and target audience

Educational interventions were primarily developed in the biomedical and health sciences (n=31). They
were followed by social sciences (n=10), engineering and technology (n=5), and natural sciences (n=4).
Some of the interventions were developed multidisciplinary (n=7), and included all of the mentioned
professions. Target audiences of the interventions were predominately students (undergraduate,
graduate, PhD) (n=40). Researchers, experts, faculty staff, and research ethics committees (REC)
members were target audience of 12 interventions. Dominance of biomedical background was also
reflected in the target audience, since 5 of the interventions were specifically aimed at biomedicine and
health professionals. Mixed audience, described as students, experts, researchers and REC members,
were target audience in 7 interventions.

4.3.3 Delivery and duration of training

Majority of interventions were delivered face to face (n=41), some of them were completely online
(n=11), and some of them were blended, i.e. partly online and partly offline (n=10). Delivery activities, or
educational approaches of the interventions were mostly focused on lectures and cases. There was an
equal distribution between interventions that used one, single educational approach (n=30), and those
that used multiple educational approaches (n=29). Full list of used educational approaches is presented
in Table 2.



Table 2. Educational approaches used in analysed interventions
Educational approach (n of appearances)
Lectures (n=24)

Case based (n=14)

Discussion (n=15)

Problem based learning (n=18)
Group based, workshops (n=14)
Scenario and role-play (n=14)

Peer and group mentoring (n=2)
Drama based teaching (n=1)
Nonfiction reading assignment based (n=1)
Fish bowl technique (n=1)
Hands-on qualitative research (n=1)
Card game (n=1)

Information on duration of training was not always available (30/72). Reported duration of training
varied from 15 minutes to a full semester. We categorized the duration to three groups:

e training in duration of 2 hours or less (n=8),

e training in duration of one day up to one week (n=12), and

e training in duration of more than a week and/or dispersed throughout the semester (n=15).

4.3.4 Evaluation of training

Reporting on the assessment of the interventions was mixed. Some studies reported only on the
assessments of the interventions, mostly in the form of surveys on satisfaction and evaluation of the
course (n=27). Studies that reported on assessment of participant oriented outcomes could be
categorized into three groups: assessment of knowledge of ERI, through multiple choice and/or open
ended questions (n=20), assessment of ethical awareness (participants’ self perception) through open
ended questions and essays (n=11), and assessment of ethical decision making and/or intention to
change behaviour (n=8). Assessments were usually done post intervention (n=25), only some pre and
post intervention (n=12).



5. Results of the collection of the Rl educational material (KU Leuven)

5.1 Description

The main aim of the EU funded project VIRT2UE is to develop a train-the-trainer blended learning program
that may serve as starting point for the development of local Rl training program and that can help future
trainers to acquire the right knowledge and skills for spreading as much as possible good research
practices. Making a broad collection of Rl educational material may serve as base for the development of
new educational resources. Understanding the current state of the art within the European context as
well as worldwide can give us an overview about the lacunas and the needs regarding the existing learning
material. Moreover, the educational resources collected may be used in the online session of the VIRT?UE
training. We mainly focused our attention on the educational material that is free available online since it
can be used in full autonomy and without any constriction by both, trainers and trainees. Moreover, the
choice of looking at the free available educational material is also related to the main limitation of our
task. Analysing the current material used by the universities, research institutes and for-profit
organizations depends on the willingness to share with the project private resources. However, it turned
out that most of the material used by the universities is freely available on line, in particular cases studies,
textbooks, videos, card games and movies. The majority of the collected educational material is from
extra-European sources, mainly from U.S., and from northern European countries.

5.2 Methods

In order to collect as much material as possible, we conducted an online search using Google as main
search engine. We collected educational resources until end of March 2019. We used, as starting point,
the same key words used by Heitman and Bugler® in their assessment of the educational literature, namely
responsible conduct of research (RCR), research integrity, scientific integrity research ethics, science
ethics and ORI (office of research integrity). In support, we also made a search using different keywords
or mixes of them, namely academic integrity, research integrity educational material, RCR educational
material, research integrity training programs, RCR training programs, research integrity educational
practices, RCR educational practices. As second step, we used the so-called snowballing process for
increase our collection, starting from our preliminary outcomes. As final step, we looked for the RI
educational material already collected in previous national or European funded project on Rl in order to
add what was lacking from our search and to delete potential duplicates.

In building up our collection, in order to have a broader overview about the topics or contents addressed
and the type of material, we decided also to include educational resources developed by for-profit
companies (Epigeum and CITI program). We decided to include also those two online training programs
because they are the most used by universities and research institutions worldwide®®.

4 E. Heitman and R. E. Bulger, “Assessing the Educational Literature in the Responsible Conduct of Research for
Core Content,” Accountability in Research 12, no. 3 (2005): 20724, https://doi.org/10.1080/08989620500217420.
5T. Phillips et al., “America COMPETES at 5 Years: An Analysis of Research-Intensive Universities’ RCR Training
Plans,” Science and Engineering Ethics 24 (2018): 227-49, https://doi.org/10.1007/s11948-017-9883-5.

6 https://www.epigeum.com/epigeum/ (update march 2019)
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Since there is no uniformity in the topics covered by different educational materials'’, we did not use any
inclusion or exclusion criteria to define which contents include in our analysis. Since Rl is an evolving field
and new topics continuously appear, we took into consideration any topic even if mentioned only once.
In order to establish a background list of topics, we decided to use as starting point the Office of Research
Integrity (ORI)’s nine core topics® (research misconduct, research with humans, research with animals,
conflict of interest, data management, mentor/trainee relationship, collaborative research, authorship
and publication ethics, and peer review). To those, we added several other topics that were presented in
in different resources worldwide.

We also decided not to have inclusion and exclusion criteria regarding the type of educational resources,
but considering all kind of material that might have had educational purpose.

5.3 Categorization of the Rl educational material

After having made a collection of online free available educational resources, the main challenge was to
find a way to make this material easy accessible to everyone, trainees as well as trainers. We needed a
way to categorize and to list the educational material we collected, developing a tool that may serve as
grid in case new material will be added even after the end of the project.

We developed a grid (Supplement B- sheet 4) in which the educational material is listed and categorized
using the following criteria:

e The name of the educational material

e Resource type

e The author(s) or the name of the institution who developed the material
e The date of the development

e The country of the development

e URL

e The virtue(s) or vice(s) mentioned

e Targeted audience(s) depending on the background

e The topic(s) addressed

e language of the educational resources

In order to make a clear distinction among different typologies of educational resources, we started our
categorization using a list of nine basic types of resources but we ended up with 18 different kind of
educational resources that can have pedagogical aim (list 1).

7 A. A. Kon et al., “Content Analysis of Major Textbooks and Online Resources Used in Responsible Conduct of
Research Instruction,” AJOB Primary Research 2, no. 1 (2011): 42-46,
https://doi.org/10.1080/21507716.2011.564263.

8 https://ori.hhs.gov/




1) Online training program

2) Card games

3) Role-play scenarios and role-play scenario collections
4) Videos and video collections

5) Movies and interactive movies

6) Case studies and case studies collections

7) Infographics and flowcharts and collections
8) Podcasts and podcast collections

9) Textbooks

10) Guidance

11) Reports

12) Visual art

13) Flash cards collections

14) Checklists

15) PPT presentations

16) Glossaries

17) Codes collections

18) Instructor material

List 1: type of educational resources

Despite this clear division, it was not always easy to identify the right position of some resources because
the same resource may contain at the same time different typologies of material. Moreover, categorizing
a resource as online training may be too reductive because the training program itself may contain
references to guidelines or guidance, references to textbooks and may contain case studies or other kind
of material.

For each educational resource, beside providing the typology of the material, we also provide the
author(s) or the name of the institution or university, when and where the resource was developed and
the exact URL where to find the material itself (if applicable). We provide information about the virtues
or values possibly mentioned the targeted audience, the topics mentioned and the language used.

In order to distinguish among different targeted audience we made a selection of six categories (list 2). In
some case the resources is clearly customized for one or more educational fields, in other cases the
resources may be used by everyone, independent on the background.

Natural sciences and physics
Administrative sector

1. Biomedical science
2. Humanities

3. Social sciences

4. Engineering

5.

6.

List 2: targeted audience

Moreover, having analysed the educational resources we can also provide information about the
addressed topics. In order to give the right information about the topics addressed in the educational
resources, we used as starting point the ORI’s nine core topics, but in analysing the collected material, we
ended up with 30 addressed topics (list 3).
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1) Research misconduct

2) Questionable research practices
3) Falsification

4) Fabrication

5) Plagiarism

6) Authorship

7) Peerreview

8) Publication ethics

9) Mentor/trainee relationship
10) Collaborative research

11) Research with humans

12) Research with animals

13) Data management

14) Conflict of interest

15) patenting

16) Reproducibility

17) Financial responsibilities
18) Social responsibilities

19) Safety or lab safety

20) Work environment

21) Grant application

22) Allegation of misconduct
23) Open access

24) Whistleblowing

25) Intellectual property

26) Environmental responsibilities
27) Image manipulation

28) Moral reasoning

29) Biosecurity

30) Responsible research

List 3: addressed topics in Rl educational material

5.4 Educational material collection

We analysed 100 educational resources, making out categorization based on the criteria mentioned
above. We can easily say that most of them were developed for people with a biomedical science
background.

Online training programs

We collected 22 full free available online training programs. Four of them are not free available. In the
case of the Epigeum training program, the full access to the resource was granted by our universities
whereas, in the case of the CITI programs, the information available online about the training programs
(from the CITI website and from published articles) were more than enough to ensure a full analysis. It is
very important to say that the collected online training programs are already per se a collection of

11



material. The analysed training programs are only in English (with one exception). The categorization of
all training programs is fully available on the grid (supplement 1). We made descriptions of some
important examples of Rl educational training programs.

e The Research Integrity Basic program, developed and commercialized by Epigeum in 2012, is an
online training used mainly at university level. The resource is not free available, and a
subscription and a payment of a fee is needed. For this reason, the resource is mainly usable from
people directly affiliated to an institution who made the subscription.

The resource is customized for five different background, namely biomedical science, humanities,
engineering, social sciences and, natural sciences and physics. Depending on the customization,
different topics are addressed during the training. The main core is composed by different topics,
namely research misconduct, questionable research practices (QRPs), falsification, fabrication,
plagiarism, collaborative research, data management, financial responsibilities, work
environment, authorship, peer review, social responsibilities and mentor/trainee relationship. In
addition, topics related to research with humans and research with animals are addressed if
needed, depending on the background, for instance in the biomedical science customization. The
resource mentions in its first part different values and virtues that we can find on several national
and international codes of conduct. Honesty, accountability, professional courtesy and good
stewardship are mentioned in the Singapore Statement and presented in the training as well.

In addition, Epigeum developed in 2016 a shorter version, the Research Integrity Concise, ideally
used by senior researchers as refreshment of some topics and for addressing new different
contents. The course provides a summary on topics such as research misconduct, QRPs and social
responsibilities within a core course and five optional modules related to intellectual property,
conflict of interest, safety, research with humans and research with animals. In this case, there is
not any kind of customization available depending on the background. The Concise program
mentions as well as the Basic program the values states in the Singapore Statement. Honesty,
accountability, professional courtesy and good stewardship remain fix points in the Epigeum way
of thinking about research integrity.

The only language available for both is English.

e The Responsible Conduct of Research (RCR) basic online training program was developed in 2004
in U.S. by the Collaborative Institutional Training Initiative (CITI) program. As the Epigeum
programs a subscription is needed. The program became full available in January 2007. As the
case of the Epigeum Basic program, the CITI online training is available in five different
customization depending on the field. The five customizations are the following: biomedical
science, engineering, humanities, physical sciences and, social, behavioural and education
sciences. The main topics addressed in all versions are research misconduct, QRPs, falsification,
fabrication, plagiarism, authorship, collaborative research, conflict of interest, data management,
mentor/trainee relationship and peer review. In addition, depending on the background the
training program provides information about research with humans and research with animal.
Unlikely the Epigeum training, the CITI provides an independent customization for research
administrators in which a specific module on financial responsibilities has been added. In addition,
modules on environmental and social responsibilities, and national security were added as
optional.

As Epigeum, also CITI program gives the opportunity to follow a refresh training program, also
available from 2007. In this case as well, the program was developed having in mind senior
researchers or people who has already a basic knowledge about the topic.

12



The refresh program presents the same customization of the basic one, except for the research
administrators that is not available. The program is based on the ORI’s nine-core topics®.
Authorship, collaborative research, conflict of interest, data management, mentor/trainee
relationship, peer review, research with humans, research misconduct and research with animals
are presented shortly, providing a brief a general summary about the topic. In both training are
mentioned values such as honesty and fairness.

The main limitation in evaluating this training program was that we did not have the access to the
full online training, so we had to collect information using published papers*?, and from the CITI
program website?®,

e The Open Learning Research Ethics! is an online training developed by the Finnish Doctoral
Training Network. The particularities of this online training program are that was developed by a
national board, the training program is the same at national level and it is compulsory for every
Finnish doctoral students in order to have access to the face-to-face sessions.

The online training is available for Finnish doctoral student as well as for everyone is interested in
following the course. The course is completely free available but a subscription to the website is
needed.

The online training does not present any kind of customization and the course is the same for
every doctoral backgrounds. The training program proposes different topics, namely research
misconduct, falsification, fabrication, plagiarism, data management, financial responsibilities,
authorship, publication ethics, mentor/trainee relationship and collaborative research. Unlike the
previous ones, the Finnish training does not propose biomedical science related-topics. The
training is available in Finnish as well as English.

e The ORI Introduction to the RCR*? is a free available training resource developed by Steneck and
made available in 2007 via the ORI website. The online training is supported by the U.S.
Department of Health and Human Services and it was clearly developed with a biomedical and
social sciences customization. Honesty, accuracy, efficiency and objectivity are the core values
mentioned in the training and presented directly at the beginning of the training. The following
sections present several topics, deeply related to the ORI’s nine-core topics. The online program
present information on the topics of research misconduct, QRPs, falsification, fabrication,
plagiarism, mentor/trainee relationship, research with humans and animals, data management,
work environment, social responsibilities, authorship and peer review.

e The Committee of Publication Ethics (COPE) present in its website a core practices'® online
training program developed mainly for editors, peer reviews and publishers. However, the
training may be used at any level since it provides information about publication ethics, research
misconduct, authorship, conflict of interest, data management, reproducibility, intellectual
property and allegation of misconduct. The resource is continuously maintained up to date by
COPE itself. No specific customizations are present and no values or virtues are mentioned.

9 P. Braunschweiger and K. W. Goodman, “The CITI Program: An International Online Resource for Education in
Human Subjects Protection and the Responsible Conduct of Research,” Academic Medicine 82, no. 9 (2007): 861—
64, https://doi.org/10.1097/ACM.0b013e31812f7770.

10 https://about.citiprogram.org/en/homepage/

1 https://findocnet.fi

12 hitp://www.personal.umich.edu/~nsteneck/researchintegrity/RCRintro/index.html

13 https://publicationethics.org/core-practices
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e Printeger Upright'* is an online training program developed within the European funded project

Printeger. The project involved different European stakeholder from 2015 to 2018. The online
training presents as introductory part to Rl the movie “On being a scientist”, developed by Leiden
University in 2016. The resource focuses on the four values mentioned in the European Code of
Conduct for Research Integrity (ALLEA, 2017). The four principles mentioned are reliability,
honesty, respect and accountability. The added value of using the Leiden movie is that in each of
the nine part at least one topic is addressed. The topics mentioned in the training program are
the following: research misconduct, QRPs, fabrication, falsification, plagiarism, peer review,
authorship, open access, publication ethics, conflict of interest and data management, research
with animals.

Card games

In our collection, card games are represented just marginally (2/100). Card games are a proactive and
quite new approach in teaching Rl topics. They address just specific topics without considering the large
amount of hypothetical contents they may cover.

e The “Dilemma game”® is a card game developed by the Erasmus University of Rotterdam in the
2013. The game focuses on professionalism and integrity in research. Seventy-five cards,
reporting questions on publication ethics, data management, QRPs, plagiarism and authorship,
compose the game. The resource can be used by everyone and not depending on the background,
and as specify on the game, it is possible identify different cards, depending on the career level.

e The “Peer Review Card Exchange Game”'® is a card game developed by Tokali¢ and Marusi¢ in
2018. The game is based on 32 cards statement about peer review and publication ethics pointing
out values such as responsiveness, competence, impartiality, confidentiality, constructive
criticism and responsibilities to science. Two more resources related the card game are fully
available on the webpage of the journal presenting the game. The card game itself and an
instructors’ manual are fully and free available?®3,

Case studies collections

We collected 10 case studies collections mainly from UK and US. Since we are talking about collections,
we are not able to say the exact number of case studies or if there are overlaps. Mainly developed for
biomedical science studies they fully cover all topics, starting from cases of research misconduct to peer
review issues. We provide a written description of just three collection, one from US, one from UK and an
European collection.

e The “RCR Casebook: Stories about Researchers Worth Discussing”?’ is a case studies collection
developed by DuBois and sponsored by ORI. The collection makes distinction among case studies
depending on the topic. The topics addressed are authorship and publication ethics, research
misconduct, collaborative research, data management, conflict of interest, peer review,
mentor/trainee relationship and social responsibility. Each section presents different case studies

14 https://printeger.eu/upright/toc/

15 https://www.eur.nl/en/about-eur/strategy-and-policy/scientific-integrity/dilemma-game
16 http://europeanscienceediting.eu/articles/a-peer-review-card-exchange-game/

17 https://ori.hhs.gov/rcr-casebook-stories-about-researchers-worth-discussing
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and a final role-play game. This collection does not make any customization and the material can
be used independent on the background. Trainees can use directly the full educational resources
or just consider the case studies as reflection starting point. In addition, the educational material
can be also use by trainers since an instructors’ manual in available.

e The COPE website dedicates a whole section to several case studies'®. The collection is made by
597 case studies, collected starting from 1997. The collection make a selection of real cases
concerning several topics, not exclusively related to publication processes. The topics addressed
are the following: research misconduct, QRPs, plagiarism, authorship, conflict of interest,
publication ethics, financial responsibilities, whistleblowing, peer review, copyright and
collaborative research.

e The training section and the reports/cases section provided by the ENRIO website!® present
different case studies concerning topics such as authorship, plagiarism, mentor/trainee
relationship, peer review, data management, conflict of interest, research misconduct, fabrication
and falsification.

Role-play scenarios

Even if it was not always easy to make a distinction between case studies a role-play scenarios, we listed
in our grid, three examples of them. They mainly cover the nine ORI’s core topics and were developed for
three specific backgrounds, namely biomedical science, engineering and, natural sciences and physics.
The only example we listed are from US.

e The National Center for Professional & Research Ethics developed a collection of nine role-play
games?. Each scenario has been developed based on a specific topic: authorship, conflict of
interest, research with humans, mentor/trainee relationship, hazardous substances, peer review,
whistleblowing, data management and research with animals. The resource customizes topics for
biomedical researchers and engineers. Moreover, the resource refers to three published papers
about the development and the assessment of the nine role-play scenario, helping trainers in
using this educational resource.

e The Online Ethics Center?! (OEC) collected several case scenarios concerning research ethics and
research integrity topics. The educational resource contains material until 2015 and the contents
are mainly customized for biomedical science, engineering, natural sciences and physics. The
scenarios are based on topics such as data management, research with humans, authorship, peer
review, grant application, mentor/trainee relationship and research with animals. It is notable
how each scenario presents a teaching aid section for helping trainers to provide correctly the
resource.

18 https://publicationethics.org/cases

% http://www.enrio.eu/resources/?cat=4

20 https://ethicscenter.csl.illinois.edu/research-ethics-resources/educational-materials/active-learning-exercises/
2! https://www.onlineethics.org/Topics/RespResearch/ResCases/ethicsmodscen.aspx
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Infographics and flowcharts

We listed in the grid four infographics and flowcharts collections. We reported in the supplement 1 two
examples from Australia, one from US and one from UK. The collected examples cover the majority of the
topics mentioned in the list N.3.

The ORI website presents a dedicate section composed by 18 infographics??, related to RCR topics.
The collection present in a visual way several topics, namely data management, fabrication,
falsification, research misconduct, whistleblowing, questionable research practices, allegation of
misconduct, plagiarism, authorship, mentor/trainee relationship, social responsibilities and grant
application. The resource highlights basic principles, tips and key points related to good scientific
practices.

Looking at the COPE website, a complete set of flowchart was designed to help editors, publishers
and peer reviewers?. Unlikely the other resources we mentioned above, the COPE’s flowcharts
are available in several languages. The website provides translations from English version to
Arabic, Chinese, Croatian, French, Italian, Japanese, Persian, Polish, Portuguese, Spanish and
Turkish. The collection provides information and advice related to authorship, publication ethics,
peer review, conflict of interest, intellectual property, data management and allegation of
misconduct.

Checklists

We identified four free available checklists, provided by universities, which are available online even for

people

not related to academia. Checklists can be specifically developed for specific needs and

background and can be related to a single specific topic.

Movies

The Utrecht University provides an academic checklist>* that can help its students with writing
papers, conducting researches and working in a team. Data management, plagiarism, authorship
and collaborative research are the topics addressed in this resource. Reliability, responsibility,
impartiality, scrupulousness, collaboration and ambition are listed as important values to follow
in doing research.

The UK data service developed a “Data Management checklist”?. As mentioned on the website,
the resource may help researchers identify best practices for data management and data sharing.

We listed three resources free available online that show a new approach in teaching Rl topics. The topic
addresses are different as well as the teaching approach used (active Vs passive).

22 https://ori.hhs.gov/infographics

2 https://publicationethics.org/resources/flowcharts

2 https://students.uu.nl/sites/default/files/uu-academicintegrity.pdf
% https://www.ukdataservice.ac.uk/manage-data/plan/checklist
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Videos

The movie “The Lab”?® is an interactive movie developed in 2017 by ORI and available in four
different languages: English, Chinese, Japanese and Spanish. The movie is customized mainly for
biomedical science even if its principles may be used in other context. The movie concept is about
making decisions about integrity that can have short and long-term consequences. The resources
can be played impersonating the role of four different character. The different roles can
experience different pressure, making different decision and undergoing different consequences.
The four different role everyone can experience are the graduate student, the postdoctoral
researcher, the principal investigator and the Rl officer.

The Leiden University has developed a more standard movie in 2016. “On being a scientist”? plays
around the four values mentioned by the ALLEA code of conduct, namely reliability, honesty,
respect and accountability. The Movie can be easily split in nine different sub-sections. Each sub-
section can be seen independently from the others. In its entirety, the movie addresses topics
such as research misconduct, fabrication, plagiarism, authorship, mentor/trainee relationship,
data management, intellectual property, conflict of interest, social responsibilities.

Thirteen videos related to Rl topics were identified from different sources. We listed both, collections of
video as well as single video RI-related. Under this category, we included webinars as well as video tutorial,
informational video or videos that summarize case studies.

In collaboration with CITI program, the West Virginia University developed a series of video case
studies related to principal Rl topics®. The video series addresses cases about data management,
conflict of interest, research with animals, research with humans, research misconduct,
authorship, mentor/trainee relationship, peer review and collaborative research. Besides
presenting the topics, the resource gives information regarding codes and policies.

During the First Insubria International School in methodology, ethics and integrity in biomedical
science, in 2014, the full summer school was filmed and all presentations were made available as
webinars?®. The presentations are in English and Italians and addresses topics mainly related and
customized for biomedical sciences. The videos refer to reproducibility, research misconduct,
conflict of interest, research with animals, work environment, publication ethics and open access.

Podcast or podcast collections

We listed in our grid five examples of podcast or podcasts collection on different topics.

The University of Oxford, starting from 2009 to 2011, released a series of nine podcast on topics
RI related®®. The main values addressed in the podcasts are transparency and accuracy. The

26 https://ori.hhs.gov/content/thelab

27 https://video.leidenuniv.nl/media/t/1_ad7tdgxp/42960832

28 https://oric.research.wvu.edu/services/responsible-conduct/core-areas

29 https://www.youtube.com/playlist?list=PLO9wdu0_Er9E1ezVGdBUBE4rSvpSb-TVWs
30 https://podcasts.ox.ac.uk/series/research-integrity
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lecturers focus on different aspect of research integrity in biomedical science. The series deals
with topic such as publication ethics, data management, research misconduct and QRPs.

“Three things society can do to promote research integrity”3! is a podcast released in 2016 by
Wiley on research integrity and its promotion in the society. The resource focuses on data
management, publication ethics, conflict of interest, open access and reproducibility. Moreover,
the podcast highlights values such as openness, integrity, transparency, credibility and
reproducibility.

Textbooks

Twelve books were listed in our grid. Almost all of them address all main Rl topics. The collected textbooks
are mainly from US and in some cases customized for specific background. We provide written description
of three examples, two from US and one developed within an European project.

Reports

“Fostering Integrity in Research”®? is a textbook published by The National Academies of Sciences,
engineering and medicine in 2017. The textbook is based on different core values, namely
objectivity, honesty, openness, accountability, fairness and stewardship. The resource reports
information on research misconduct, questionable research practices, data management,
mentor/trainee relationship, authorship, peer review, research with humans, research with
animals, safety and conflict of interest, and it is mainly customized for biomedical science,
engineering and physics.

The University of Princeton released in 2015 the textbook “Doing Global Science: A Guide to
Responsible Conduct in the Global Research Enterprise”33. The textbook mentions topics such as
mentor/trainee relationship, plagiarism, peer review, collaborative research, research with
humans, data management, open science, social responsibility, safety and environment,
allegation of misconduct, conflict of interest and authorship. In addition, honesty, fairness,
objectivity, reliability, skepticism, accountability and openness are mentioned as core values.

Within the EU funded project ENERI, the Maastricht University published a manual on Rl and RE
topics3.

Considering only RI topics, the ENERI manual reports information on research misconduct,
questionable research practices, falsification, fabrication, plagiarism, social responsibilities, peer
review and authorship.

We collected seven reports from different organizations. Even if they have a different purpose, reports
can be used to raise the awareness regarding the topic

31 https://soundcloud.com/wileysocietyupdates/episode-6-3-things-societies-can-do-to-promote-research-

integrity

32 National Academies of Sciences, Engineering, and Medicine. 2017. Fostering Integrity in Research. Washington,
DC: The National Academies Press. https://doi.org/10.17226/21896.
3https://www.researchgate.net/publication/305496842_ Doing_Global_Science_A_Guide_to_Responsible_Condu
ct_in_the_Global_Research_Enterprise

34 http://eneri.eu/wp-content/uploads/2018/10/ENERI-e-Manual.pdf
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e In spite of not being developed with an educational purpose, the ScienceEurope report®® and the
U.K. concordat to support RI*® are important to define the state of the art regarding Rl topics and
to raise awareness among the scientific community on the importance of maintaining and
supporting good scientific practices.

The two reports mentions values such as trustworthiness, integrity, rigour and transparency, in
addition, focusing on the importance training practices.

Power Point Presentations

We collected two full collections of Power Point presentation about Rl-related topics from the WCRI
website.

e The World Conference on Research Integrity (WCRI) website give us the opportunity to access to
the PPT presentations regarding the researches presented during the worldwide event3”:%,

Others

In addition to the material already mentioned, we listed six examples of guidance, two full glossary, a
huge flash cards collection, two resources about educational material developed for trainers, and one
resource providing a full collection of international and national codes/guidelines. We reported as well an
example in which an art exhibition about research misconduct may have an educational role in promoting
awareness and in boosting a Rl culture.

e Flashcards collections are fully available online3, and they can easily be used from undergraduate
students or by people that who approach the topic for the very first time. Different topics are
mentioned, namely research with humans, authorship, publication ethics, research with animals,
research misconduct, mentor/trainee relationship, data management, collaborative research,
conflict of interest, peer review, moral reasoning, and social responsibilities.

o A different approach was used by the HEADT centre who organized an exhibition named “How
Trustworthy? An exhibition on negligence, fraud, and measuring integrity”*°. As reported on the
website, the goal of the exhibition is to increase awareness about research integrity. The
exhibition serves as a learning tool on the topics of the manipulation, falsification or complete
fabrication of images and data, and on QRPs.

35 https://www.scienceeurope.org/wp-content/uploads/2016/07/Science-
_Europe_Integrity_Survey_Report_July_2016_FINAL.pdf

36 https://www.universitiesuk.ac.uk/policy-and-analysis/reports/Documents/2012/the-concordat-to-support-
research-integrity.pdf

37 https://wecrif.org/2015-plenaries

38 https://wcrif.org/2010-resources/2010-conference-materials

39 https://quizlet.com/subject/research-integrity/

40 https://headt.eu/How-Trustworthy
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6. Results of the Rl training practices review

6.1 Description

Besides collecting educational material from free available online sources, we also collected information
about RI training practices within the European context. Collecting this information give us the
opportunity to compare what is online available in terms resources and addressed topics and what is
currently in use in the existing training.

Despite being common knowledge that a collective and mutual approach regarding Rl training programs
is missing at European level, we lack basic information about the state of the art of Rl training practices.
Our aim was to collect as much information as possible regarding Rl training practices. We aimed to collect
information from non-commercial (universities and research institutions) and from commercial (private
companies) stakeholders within the European context. Unfortunately, collecting information about RI
training practices and about the educational material used in such training programs is related to the
willingness of the respondents in giving us such information.

6.2 Methods

It has been asked (in)directly to more than 100 different stakeholders, involved (in)directly on Rl trainings
to participate actively in the collection of existing educational practices (Supplement C). Stakeholders
involved in RI European or national funded projects, academic and industry associations were involved
through sharing information about their training practices.

We developed and sent a questionnaire directly to universities, and to universities and commercial
associations, in order to have the questionnaire shared through their communication channel. With the
before—-mentioned questionnaire (Supplement D), we wanted to collect information such as the level at
which the training is organized, the targeted audience, the format of the training, the addressed topics
and about the educational material used during the trainings.

We sent 51 request of collaboration to universities and institutions directly. In addition, we asked the
collaboration to three universities associations, one funding organizations associations and to one
industries association to spread our questionnaire. After 3 months from the first request, we sent a
reminder to those stakeholders who had not responded yet.

6.3 Limitations

The main limitation to our approach is related to the stakeholders’ willingness in sharing with us
information about their training practices. While universities and non-commercial organizations shared
with us Rl training practices-related information without problems, collecting the same information from
commercial stakeholders resulted impossible.

We tried to contact commercial stakeholders directly and through European association but no one
provided us information on their training practices.

6.4 Results

We collected in total 29 filled out questionnaires (Supplement B- sheet 5), proving us the information we
were looking for. Since we collected information at European level, we have a nice overall vision about
the different RI practices used by the institutions.
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Rl training programs

o

Integrated in other courses I

Table 1: training programs on Rl

All institutions, except three, are providing Rl training program (table 1). The courses are organized at
different levels, depending on the targeted audience. It is notable how there is no a homogenous a
common approach neither on ways of formatting the training program nor on the topic addressed.

In seven cases the program is offered only to PhD students and developed within the doctoral school.
Only in six cases the training is organized, on voluntary basis, for all academic staff.

Among the training programs provided and customized for PhD students, just in seven cases the teaching
is mandatory for all PhDs. For the rest, the teaching program is mandatory only for PhD students enrolled
in biomedical doctoral schools or even customized only for PhD candidates in biomedical science.

Regarding the modalities in which the training program is structured as well as frequency and the duration
of the training, a classification is almost impossible to make. In 13 cases the training program is organized
only using face-to-face sessions. Only in few cases a real blended program, where the online part as well
as the face-to-face part are both compulsory, is organized. In the majority of the compulsory teaching
program, only the face-to-face part is carried out on compulsory basis. In all cases, except one, for-profit
third parties provide the online training program used. Concerning the duration and the frequency, the
only certain thing is that Rl trainings are provided just in “one shot” without any follow up or refresh
lectures.

Regarding the topics mentioned during the training, the majority of them provide information about
research misconduct (FFP), Authorship, data management practices. Falsification, fabrication and
plagiarism are the core themes of all courses (table 2) Basic knowledge about authorship, how to deal
with this publication issue and the entailed responsibilities in being authors is given to everyone. Conflict
of interest, mentorship, peer review, collaborative research are provided just in few cases. Concerning
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the topic about research with humans and animals, those areas are covered only in biomedical
customizations.

Some training programs propose topics such as open access, social responsibilities, patenting and notions
about the reproducibility crisis.

ADDRESSED TOPICS
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Table 2: addressed topics

Regarding the educational resourced in use in Rl training programs; it is striking how the use of textbooks
is one of the approaches less utilized. Beyond PowerPoint presentations, which are the most selected
mean as teaching resources in face-to-face lectures, cases studies, interactive movies, videos and card
games are more and more used as teaching tools. (Table 3)
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Table 3: resources type
6.5 Conclusion

The main aim of this part of the study was to make an overview about Rl educational practices, the
educational resources used and the topics addressed within the European context. It was impossible to
define the real state of the art at university level because of the non-cooperation of many institutions in
sharing with us this kind of information. However, it is clear how the situation in Europe is largely
fragmented in the way institutions approach RI. In some cases, a common approach is missing even within
the same university. This because there is no willingness to make strategic decisions at central level.
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7. Supplements

Supplement A (Search strategies for Web of Science and Scopus)
WoS

#1127,041 #10AND #6

#104,938,852 #9 OR #8 OR #7

#9365,737 TS=((program* OR plan* OR policy OR rule* OR procedure* OR standard* OR code*)
NEAR/2 (formulat* OR develop* OR improve* OR expand*))

#8 715,245 TS=(course* OR seminar* OR workshop*)

#74,135,631 TS=(educat* OR teach* OR train* OR motivat* OR instruct* OR interven* OR promot*
OR supervis* OR mentor*)

#675,884 #5O0R#4 OR#3 OR#2OR #1

#5727 TS=((author* OR contribut*) NEAR/2 (undeserv* OR ghost OR guest OR gift*))
#4986 TS=((publication* OR publishing) NEAR/2 (ethics OR plagiari* OR falsif*))
#3128 TS=((researcher* OR scientist*) NEAR/2 (integrity OR honest*))

#24,196 TS=((scientific OR academic) NEAR/2 (fraud OR ethics OR integrity OR misconduct OR
honesty OR dishonesty))

#171,020 TS=(research NEAR/2 (integrity OR ethics OR conduct OR misconduct OR malpractice OR
manipulation OR fraud* OR honest*))

Indexes=SCI-EXPANDED, SSCI, A&HCI, ESCI Timespan=All years

Scopus

(TITLE-ABS-KEY(research W/3 (integrity OR ethics OR conduct OR misconduct OR malpractice OR
manipulation OR fraud* OR honest*))) OR (TITLE-ABS-KEY((scientific OR academic) W/3 (fraud OR ethics
OR integrity OR misconduct OR honesty OR dishonesty))) OR (TITLE-ABS-KEY((researcher* OR scientist*)
WY/3 (integrity OR honest*))) OR (TITLE-ABS-KEY((publication* OR publishing) W/3 (ethics OR plagiari*
OR falsif*)) OR (TITLE-ABS-KEY((author* OR contribut*) W/3 (undeserv* OR ghost OR guest OR gift*))))

24



AND ((TITLE-ABS-KEY(educat* OR teach* OR train* OR motivat* OR instruct* OR interven* OR promot*
OR supervis* OR mentor*)) OR (TITLE-ABS-KEY(course* OR seminar* OR workshop*)) OR (TITLE-ABS-
KEY((program* OR plan* OR policy OR rule* OR procedure* OR standard* OR code*) W/3 (formulat* OR
develop* OR improve* OR expand*))))

Supplement B
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103. Kalantri SP Workshop Natl Med . 2003 NA

104. Kalichman A Brief His Account R 2013 No (It is a historical overview)

105. Kalichman Researchi Handbool 2016 No (book, no intervention)
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108. Kardas EP, Teaching ¢ Best Pract 2012 No (book, not on RE)
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110. Kenneally | Cyber-sect ACM SIGC 2014 No (conference report)

111. Kenneally | Cyber-seci Computer 2014 No (conference report)

112. Kim SY Students'E J Educ Eva 2008 Duplicate
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116. Krishnamu Promoting 113th Ann 2006 No (conference report)

117. Kulkarni At A learning 2005 ASM 2005 No (conference report)

118. Langone V Promoting J Nurs Edu 2007 No (Itis a commentary)

119. Le T, Carbc Educating 1st Intern: 2013 No (conference report)

120. Ledwith A, Using anti Stud High 2008 No (it is related to academic integrity)

121. Ledwith A, Using anti Stud High 2008 No, duplicate

122. Lenz ER, Ke Promoting J Prof Nurs 1995 No (There is no description of educational intervention)
123. Lenz ER, Ke Promoting J Prof Nur: 1995 No, duplicate
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126. Loue S LIFE META Rev Rom E 2009 NA
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128. Loue S, Ok Research | Journal of 1996 No (framework for guideline development)

129. Lovett LM, Aninnova Medical E 1990 No (Not related to research ethics)

130. Luchini-Co Whatis th 123rd ASE 2016 No (conference report)

131. Mabrouk P Study of tI Abstr Pap 2015 NA

133. Mabrouk P Introducin J Chem Ed 2007 A duplicate, included

134, Macfarlan¢ Academic Stud High 2014 No (There is no description of the interventions)

135. Macfarlane Academic Stud High 2014 No, duplicate
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140. Marcus R Mythologi Abstr Pap 1997 No (it is an abstract)

141. Martin T, R Teaching f Sci Eng Ett 2005 No (Mostly not related to research ethics)
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211. Sim K, Surr Use of nar BMC Med 2015 A duplicate, included

213. Singh N, W Developm 6th Intern 2014 No (conference report)

214. Smith K, W Using "eth Biochemis 2007 No (Not describing an intervention)

215. Smith MF, Creating It J Res Adm 2005 No (It is just a case review)

216. Sponholz C Teaching ¢« Forensic S 2000 No (It is the description of the curriculum)

217. Steele LM, A Compar Sci Eng Ett 2016 No (It is just a comparison of the training effects between groups, the trainig was already described)
218. Steneck NF Workshop Promotin; 2011 No (conference report)
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220. Sterling S, ' Training ir Ethics in / 2015 No (book chapter, review on teaching ethics)



224. Sweet S Using a m Teach Soc 1999 No (Mostly related to professional ethics)

226. Thompson Infusing R Account R 2012 No (Itis a case presentation)

227. Thomsen M A course t Sci Eng Ett 2007 No (professional ethics)

23. BrentRL AN EDUC/ Pediatr Re 1994 No (It is a comment)

231. Tolich M, C Teaching r IntJ Soc R 2017 No (Related to professional ethics)
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234. Townsend Ethics wor Eos 2014 No (a brief journal report)
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Teenity video ORI N/A us. e . N/A N/A ! P / P, grantapp English
videos scientific-research-videos misconduct
60
University of https://www.youtube.com/ Norwegian Sub
Et Plagieringseventyr video Y 2010 Norway watch?time continue=1&v= |N/A N/A plagiarism R g
Bergen English
Mwbw9KF-ACY
61
COPE seminar. webinar and https://publicationethics.org
N video COPE N/A U.K. /resources/seminars-and- transparency N/A publication ethics English
ppt presentation A
webinars
62
NIH Allan Gaw https://soundcloud.com/alla
Misconduct and Fraud in in podcast or podcasts o ’ ngaw/podcast-7-allan-and- | reproducibility, . . . research misconduct, falsifation, fabrication, plagiarism, COIl, data i
. R University of 2018 U.K. X - N biomedical science English
clinical research colletion Leeds richard-smith-discuss- trustworthyness management
63 research-misconduct
Nine pitfalls of research odcast or podcasts Nature podcast https://www.nature.com/art
i P P R P i P 2018 N/A N ps:// / reliability N/A research misconduct, mentor/trainee relationship English
misconduct colletion series (2018) icles/d41586-018-05145-6
64
odcast or podcasts University of https://podcasts.ox.ac.uk/ser|transparency, i . i ublication ethics, data management, research misconduct, i
Research Integrity series P R P v 2009-2011 |U.K. N ps://p N N / P v biomedical science P R R g English
colletion Oxford ies/research-integrity accurancy questionable research practices,
65
odcast or podcasts University of https://podcasts.ox.ac.uk/ser
Bioethics: an introduction P R P ¥ 2012 U.K. , P ,//p . N / N/A biomedical science moral reasoning, behavioral ethics English
colletion Oxford ies/bioethics-introduction
66
https://soundcloud.com/wile openess, integrity,
3 things societies can do to podcast or podcasts The Wiley 2016 N/A ysocietyupdates/episode-6-3-/transparency, N/A reproducibility, COI, publication ethics, data management, open Enalish
promote research integrity colletion network things-societies-can-do-to-  |credibility and access e
promote-research-integrity |reproducibility
67
the National . . . .
. objectivity, honesty, research misconduct, questionable research practices, data
academies of https://www.nap.edu/catalo X . i ) X ) X .
. L X . N openess, biomedical science, management, mentor/trainee relationship, authorship, peer review, .
Fostering Integrity in Research |textbook sciences, 2017 u.s. g/21896/fostering-integrity- -~ X R X R . . R English
X R A accountability, engineering, physics |research with humans, research with animals, safety, conflict of
engineering in-research
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. https://cdn.ymaws.com/ww
. National X . . . _— .
Responsible conduct of w.nationalpostdoc.org/resou data management, mentor/trainee relationship, publication ethics, .
. textbook postdocs 2010 u.S. N/A N/A ) i R X . English
research toolkit 5 ati rce/resmgr/npa-rcr- authorship, peer review, collaborative science, research misconduct,
ssociation
toolkit.pdf
69
X www.enrio.eu/wp-
Swiss
. content/uploads/2017/03/s |honesty, openess, . . i .
. o academies of . N . . ) conflict of interest, data management, publication ethics, research i
Integrity in scientific research |textbook 2018 Switzerland |wiss-academies-integrity-in- |veracity, N/A R X i English
arts and o . . misconduct, allegation of misconduct
) scientific-research-principles-|transparency, fairness
sciences
and-procedures.pdf
70
the National
. https://www.nap.edu/catalo |respect for the . . .
academies of N - ) ) biomedical science, . X i
. . X g/1864/responsible-science- |integrity of . research misconduct, allegation of misconduct, data management, .
Responsible science: vol. 1 textbook sciences, 1992 u.s. N N natural science and o X . X . English
X i volume-i-ensuring-the- knowlegde, honesty, i X ) publication ethics, mentor/trainee relationship
engineering - ; o physics, engineering
L integrity-of-the-research objectivity, openess
and medicine
71
the National https://www.nap.edu/catalo
academies of g/2091/responsible-science- biomedical science, . o i . i i
X . X - A social responsibilities, mentor/trainee relationship, allegation of i
Responsible science: vol. 2 textbook sciences, 1993 u.s. volume-ii-background- N/A natural science and isconduct English
misconduct,
engineering papers-and-resource- physics, engineering
and medicine documents
72
honesty,
transparency, research misconduct, questionable research practices, authorship,
RCR- A Danish textbook for University of i P ) ,y . X q i P p .
R textbook 2018 Denmark https://ifro.ku.dk/rcr.pd accountability, N/A publication ethics, data management, intellectual property, conflict | English
courses in RCR Copenhagen . . . .
professional courtesy, of interest, social responsibility
good stewardship
73
Madeline
A guidebook for teaching Alexander,
selected responsible conduct Wendy Reed https://ori.hhs.gov/images/d
of research topics to a textbook Williams, the  |N/A u.s. dblock/Alexander.RCR%20Gu|N/A N/A data management, intellectual property, research misconduct English
culturally diverse trainee Children's idebook.BW .pdf
group Hospital of
Philadelphia
74
Best practices in graduate Council of file:///C:/Users/u0123179/D |transparency,
education for the responsible |textbook graduate 2008 u.s. ownloads/FS Best Practices |honesty, accuracy, N/A research misconduct, questionable research practices English
conduct of research school Research.pdf efficiency, objectivity
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https://integrity.mit.edu/site
Academic integrity at MIT, a s/default/files/documents/A
grity textbook MIT N/A u.s. / 3 / / / N/A N/A plagiarism English
handbook for students cademicIntegrityHandbook2
018-color.pdf
76
the National
X https://www.nap.edu/catalo |honesty, fairness, . . . mentor/trainee relationship, data management, research
academies of : o S biomedical science, ) ) . )
X L X g/12192/on-being-a-scientist- objectivity, openess, A misconduct, allegation of misconduct, research with humans, .
On being a Scientist textbook sciences, 2009 u.s. B N i natural science and X , . . English
. i a-guide-to-responsible- tustworthiness, i X . research with animals, safety, authorship, collaborative research,
engineering B physics, engineering |, . X . -
. conduct-in respect intellectual property, conflict of interest, social responsibilities
and medicine
77
https://www.researchgate.n .
. honesty, fairness, . . . . . .
i et/publication/305496842 D| . .’ o mentor/trainee relationship, plagiarism, peer review, collaborative
Princeton oing Global Science A Guid objectivity, refiability, research, research with humans, data management, open science
Doing Global science textbook University 2015 u.s. - ~| skepticism, N/A ) ! e e g ' P " |English
e_to Responsible Conduct i - social responsibility, safety and environment, allegation of
press accountability, R X R )
n_the Global Research Ent openess misconduct, conflict of interest, authorship,
erprise
78
Maastricht
universit:
v/ research misconduct, questionable research practices, falsification,
ENERI manual-research Penders, Shaw, The ) L . . S . .
i i . textbook N/A http://eneri.eu/e-manual trustworthyness N/A fabrication, plagiarism, social responsibilities, peer review, English
integrity and ethics Lutz, Townend, Netherlands .
authorship, RE
Akrong,
Zvonareva
79
Supervision of doctoral
. P . . . Finnish https://www.tenk.fi/sites/te
dissertations and their review advisory board nk.fi/files/TENK_UNIFI reco mentor/trainee relationship, copyright, authorship, data
process in Finland with a guidance v 2017 Finland : - . N/A N/A o P, copyright, P English
) . on research mmendations supervision o management, plagiarism,
special emphasis on research X R B N
X R integrity f_doctoral _dissertations.pdf
integrity
80
How to handle authorship
https://publicationethics.or;
disputes: a guide for new guidance COPE 2003 U.K. - ps://p & N/A N/A authorship English
[files/2003pdf12.pdf
researchres
81
. . X http://www.icmje.org/recom . . . . . . . .
ICMJE recommendations guidance ICMJE 2018 Worldwide N/A biomedical science publication ethics, peer review, authorship English
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mendations/
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http://www.icmje.org/confli
ICMIJE conflict of interest guidance ICMIJE N/A Worldwide 2 //, ie.org/ N/A biomedical science conflict of interest English
cts-of-interest/
83
Detecting and determining . https://headt.eu/Research- . e . . .
guidance Headtcentre N/A Germany 3 N/A N/A plagiarism, falsification, image manipulation English
greyscales Integrity
84
. https://link.springer.com/arti
i i i Ober H., Simon . i
Five simple rules guidance s.. Elson D 2012 U.S./UK. cle/10.1007/s10439-012- N/A N/A plagiarism English
o ’ 0662-9
85
honesty, fairness,
objectivity, reliability,
Responsible conduct in global Interacademy http://www.interacademies. ) . ¥ v . . X .
. report X 2012 Europe skepticism, N/A research misconduct, questionable research practices English
research enterprise council org/33362.aspx -
accountability,
openess
86
https://www.scienceeurope.
Research integrity practices in OTBANE:
R enty p i content/uploads/2016/07/Sc |trustworthyness, i
science europe member report ScienceEurope |2016 Europe N ) 3 N/A N/A English
L ience- integrity
organizations .
Europe Integrity Survey R
87 eport July 2016 FINAL.pdf
https://www.universitiesuk.a
c.uk/policy-and-
The concordat to support several English analysis/reports/Documents |integrity, rigour, .
i i pp report X R g 2012 U.K. ysis/reports/ BNy, 1l i N/A N/A English
research integrity signatoires /2012/the-concordat-to- transparency, fairness
support-research-
88 integrity.pdf
the academy of
biomedical openess
Reproducibility and reliability science, BBSRC, https://acmedsci.ac.uk/view trF;ns ar,enc
of biomedical research: report Medical 2015 UK. DS — P v N/A reprobucibility English
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improving research practices

research
council,
wellcometrust

File/56314e40aac61.pdf

collaboration,
reproducibility
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Panel on . -
Responsible http://www.rcr.ethics.gc.ca/ |accountability,
Tri-agency framework:RCR report conZuct of 2016 Canada eng/policy- transparency, trust, |N/A N/A English
politique/framework-cadre/ |'honesty, transparency
research
90
http://www.ombudsman-
Good scientific practice for fuer-die-
L P Gerlinde wissenschaft.de/fileadmin/O . . . .
courses in science and report 2011 Germany N/A biomedical science N/A English
. Sponholz mbudsman/Dokumente/Do
medicine -
wnloads/Curriculum/German
91 Curriculum.pdf
X https://www.arc.gov.au/poli
Research integrity and Australian cies-strategies/strategy/arc- |transparenc
. - - 7 .
R enty X report research 2017 Australia N N ) p ¥ N/A N/A English
research misconduct policy council research-integrity-and- integrity
research-misconduct-policy
92
https://wecrif.org/2015-
93 Plenaries 4th WRCI 2015 ppt presentations, video |WRCI 2015 Worldwide plenaries N/A N/A N/A English
https://wecrif.org/2010-
PPT presentations 3rd WCRI . X X
2010 PPT presentations WRCI 2010 Worldwide |resources/2010-conference- |N/A N/A N/A English
94 materials
https://headt.eu/How-
How trustworthy? visual art Headtcentre N/A Germany 5://NeacL.eu/ How N/A N/A image manipulation, fabrication, falsification, plagiarism, QRPs English
95 Trustworthy
The http://integrityfactor.nl/gl
Integrity factor glossary glossary UMCG, MCL N/A p://integrityfactor.ni/glos N/A N/A N/A English
96 Netherlands |sary
http://www.academicintegri X
ENAI glossary glossary ENAI 2018 Europe N/A N/A N/A English
97 ty.eu/wp/glossary/
research with humans, authorship, publication ethics, research with
. . https://quizlet.com/subject/r animals, research misconduct, mentor/trainee relationship, data i
Research Integrity flashcards |Flashcard collection N/A N/A N/A D //c! - /subject/ N/A N/A X / ) . P English
esearch-integrity/ management, collaborative research, conflict of interest, peer
review, moral reasoning, social responsibilities
98
the ethics
Getting started in teachin center for https://www.onlineethics.or
g o . & . |instructor material X ) 2018 u.s. ps:// N/A physics N/A English
about ethical issues in physics engineering g/Resources/40675.aspx
and science
99
N the ethics
Instructor's guide to prepare center for https://www.onlineethics.or
research group leader as RCR |instructor material X . 2016 u.s. — - — IN/A N/A N/A English
engineering g/Resources/34199.aspx
Mentors N
100 and science
Illinois Institute
. . . http://ethicscodescollection. .
The Ethics Codes collection codes collection of Technology |N/A u.s. 0:// N/A N/A N/A English
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A C D 3 | F G | H | | ) K L | M N
topics (research misconduct, authorship and publication, data . . " educational material (textbook, PPT
. N N B A background (humanities, biomedical L N - . N
o - format (online, face- frequency and . management practices, conflict of interest, peer review, . . . N . customization presentation, guidelines, published material free
Name of the Intitution Rl training level target mandatory/voluntary . who are the trainers N ) . N . science, engineering, social sciences, A ) )
to-face, blenced duration mentor/trainee relationship, collaborative research, research with B . level articles, cases studie, card games, role- developed available?
. . natural sciences and physics, other) . . N
humans, research with animals, others) play scenarios, videos, movies, others)
universit research misconduct, authorship and publication, data PPT presentation, case studies
VUB yes . v PhDs mandatory/ voluntary|face-to-face N/A experts management practices, conflict of interest, peer review, biomedical science PhDs, masters . p. ; o Upright yes
wide . . B guidelines, pubblished articles
2 mentor/trainee relationship
universit
wide Y research misconduct, authorship and publication, data
! management practices, conflict of interest, peer review, PPT presentation, guidelines, case
Leiden university yes faculty, PhDs, master mandatory blended experts 8 N P | . N p . all PhDs p g yes no
mentor/trainee relationship, collaborative research, research with studies
doctoral once at the early
humans
3 school stage
research misconduct, authorship and publication, data
. . L doctoral management practices, conflict of interest, peer review, PPT presentation, guidelines, case .
University of Helsinki yes PhDs mandatory blended experts & . P . B . P _all PhDs p & . . Findocnet yes
school mentor/trainee relationship, collaborative research, research with studies, role-play scenarios, videos
4 3H humans
research misconduct, authorship and publication, conflict of . . . . -
. ; departme . . . : . . engineering, natural sciences and PPT presentation, guidelines, case
University of Athens yes PhDs, master mandatory face-to-face experts interest, peer review, mentor/trainee relationship, collaborative N PhDs, masters | R . yes no
nt L N physics studies, published articles
5 once per research, guidelines in europe
university
wide, research misconduct, authorship and publication, data
Porto yes faculty, |alllevel voluntary face-to-face once experts management practices, mentor/trainee relationship, research biomedical science no customization | PPt presentation, movie yes no
doctoral with humans, research with animals
6 school
research misconduct, authorship and publication, data
management practices, conflict of interest, peer review, R " . PPt presentation, guidelines, case
Vumc yes faculty PhDs mandatory blended experts 8 N P . . . P N biomedical science PhDs p N 8 . yes yes
6 modules per mentor/trainee relationship, collaborative research, replication studies, videos, movies
7 year crisis
faculty, one semester for research misconduct, authorship and publication, data . -
. ; . . . . N . . . . . textbook, PPt presentation, guidelines,
University of Latvia yes doctoral |PhDs, master mandatory blended PhD/1-2 lectures |experts management practices, conflict of interest, peer review, research |biomedical science, social sciences PhDs, masters " N yes no
) ) ) . case studies, role-play scenarios
school for under and with humans, research with animals, patenting
8 graduated
research misconduct, authorship and publication, data
- doctoral management practices, conflict of interest, peer review, 5 . . PPT presentation, guidelines, case
University of Oslo yes PhDs mandatory face-to-face experts & . P . B . P .., | biomedical science PhDs, masters p . § yes yes
school mentor/trainee relationship, collaborative research, research with studies, movie
9 once humans, research with animals
research misconduct, authorship and publication, data
doctoral management practices, conflict of interest, peer review, R .
KU Leuven yes PhDs mandatory blended experts N . . . o all PhDs PPT presentation, case studies yes no
school mentor/trainee relationship, collaborative research, research with
10 4h+5h humans, research with animals
research misconduct, authorship and publication, research with R " . bachelors, PPt presentation, guidelines, case
MESFT yes faculty bachelors,masters |voluntary blended experts . . biomedical science . . RRI Tools yes
11 once a year/5day! humans, research with animals masters studies, card game, movies
departme research misconduct, data management practices, conflict of
MESFT yes nt P masters mandatory face-to-face oncea experts interest, mentor/trainee relationship, collaborative research, biomedical science masters PPT presentation yes no
12 year/5days research with humans
research misconduct, authorship and publication, data humanities, biomedical science, N .
doctoral . N N N . . N N PPT presentation, case studies, card
MESFT yes school PhDs voluntary face-to-face in the 3rd yeard |experts management practices, conflict of interest, peer review, social sciences, natural sciences and |PhDs ame. movies yes no
13 for 90 min mentor/trainee relationship physics 8 !
research misconduct, authorship and publication, data
management practices, conflict of interest, peer review, R " . R . N .
yes N . . . _, |biomedical science PhDs PPT presentation, published articles |yes webinar
doctoral mentor/trainee relationship, collaborative research, research with
14 |Insubria school PhDs voluntary face-to-face N/A experts humans, research with animals
universit
wide v research misconduct, authorship and publication, data
! management practices, conflict of interest, peer review, R PPT presentations, guidelines, case
LARI yes local all level mandatory for PhDs | face-to-face on request experts N | . N . all no customization | R ) yes some
research mentor/trainee relationship, collaborative research, research with studies, videos, visual art
. humans, research with animals, open access
15 intitutes
L . doctoral masters,PhDs, PPT presentations, guidelines, case
Tean scientific integrity yes all level N/A face-to-face on request experts B . - all y yes some
16 school research misconduct, authorship and publication, data manageme postdocs studies
research misconduct, authorship and publication, data
management practices, conflict of interest, peer review, L PPT presentations, guidelines, case
OeAWI yes all all level N/A face-to-face on request experts N . . . . I no customization . . N yes no
mentor/trainee relationship, collaborative research, allegation of studies, role-play scenarios, movies
17 misconduct
18 JUniversity of Crete no
19 |Swiss academies no




A B C D E F G | J K L N
departme Msc
Integrate P mandatory . research misconduct, authorship and publication, data . .
) , (14hseminars+1 ) N N } R N R textbook, PPt presentation, guidelines,
Debrecen din other PhDs masters (master)/voluntary  |face-to-face experts management practices, conflict of interest, research with biomedical science PhDs, masters " N yes no
doctoral 4h lectures) PhD 3 8 case studies, role-play scenarios
courses (PhDs) . humans, research with animals, open access
20 school 26h in total
research misconduct, authorship and publication, data . L
R . . . . PPt presentations, guidelines, case
. o university | masters, PhDs, . management practices, conflict of interest, peer review, o i .
Dublin City University yes . . mandatory online blended N/A experts N . . . o all no customization |studies, card game, role-play scenario, |yes no
wide seniors mentor/trainee relationship, collaborative research, research with N A
) N videos, movies
21 humans, research with animals, open access
22 University of Amsterdam no
R N N . - PPt presentations, guidelines, case
. university research misconduct, authorship and publication, data - A . . .
Cambridge yes N all level voluntary face-to-face two cental experts 3 N department customization no customization |studies, published articles, card game, |yes no
wide management practices, research with humans .
23 courses role-play scenario
university research misconduct, authorship and publication, data
wide, management practices, conflict of interest, peer review, L PPt presentations, guidelines, case
University of Zurich yes PhDs, postdocs mandatory for some |blended 8 hours/2days  |experts 8 N P . . . P o all no customization p 8 . no no
doctoral mentor/trainee relationship, collaborative research, research with studies, card game, videos
24 school humans, research with animals
all staff  |staff( voluntan
( v research misconduct, authorship and publication, data
and unless they do not . 5 . . . . . .
. " selfdirected and on | epigeum normal management practices, conflict of interest, peer review, ... |PPtpresentations, case studies,
Trinity college Dublin yes postgradu|have ) o N/A experts N | . N . all no customization i . no
line training mentor/trainee relationship, collaborative research, research with published articles
ate grants)mandatory . .
humans, research with animals
25 student |for the students no
Mandatoty only the PPT presentation, guidelines, case
. . Graduate |PhDs and Master |course in Plagiarism |on-line and face-to- research misconduct, authorship and publication, data p L 8 . !
imperial college London yes 2-3 hour experts . . . . . all PhDs, masters studies, published articles, role-play  |yes no
school students awarness, the others |face workshop management practices, peer review, mentor/trainee relationship A R
. scenarios, videos
26 or optional
universit research misconduct, authorship and publication, data
Oxford yes wide ¥ PhDs and senior | voluntary experts management practices, conflict of interest, collaborative research, |all no customization |N/A no no
27 online+face to face 3-5h/once research with humans, research with animals
. . . research misconduct, authorship and publication, data
on line + seminars depending on . . . . . o .
doctoral management practices, conflict of interest, peer review, PPT presentations, guidelines, case Danish
AARHUS yes doctoral students |mandatory lectures and the experts N . . . o all PhDs y . yes
scholl - mentor/trainee relationship, collaborative research, research with studies, role-play scenarios book
workshops customization
28 humans
universit
wide v research misconduct, authorship and publication, data
! mandatory for PhDs management practices, conflict of interest, peer review, ... |PPtpresentations, guidelines, case
Tampere yes faculty, all level . ! blended N/A experts N | . N Jall no customization i N . yes no
doctoral and medical faculties mentor/trainee relationship, collaborative research, research with studies, published articles
humans, open science
29 school P
all staff
involved 2 hevery2 N . B -
? yes in PhDs mandatory face-to-face month experts research misconduct, allegation of misconduct no no customization |N/A N/A N/A
30 research
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Horizon 2020
European Union funding
for Research & Innovation

European
Commission

) IRT2UE

Virtue based ethics and Integrity of Research: Train-The-Trainer program for
Upholding the principles and practices of the European Code of Conduct for

Research Integrity.
First of all, let me introduce myself.

My name is Daniel Pizzolato and | am part of the KU Leuven team, led by Prof. Kris Dierickx, involved

in the European funded project VIRT2UE (https://cordis.europa.eu/project/rcn/214892 en.html). We

are part of the Interfaculty Centre of Biomedical Ethics and Law at KU Leuven.

VIRT2UE aims to develop a sustainable train-the-trainer blended learning program enabling
contextualized research integrity (RI) teaching across Europe. The VIRT?UE training program aims to
affect the behavior of trainers and researchers, developing scientific virtues as well.

One of the objective of the project is to map existing Rl training practices in commercial and in non-
commercial stakeholders. To do so, we developed a questionnaire in order to collect information about
how the training programs are organized, at which level and what kind of educational material is used
during those trainings. Collecting this information will allow us to identify good practices, needs and
lacunas in the organization of Rl educational programs. Moreover, we aim to collect the all Rl
educational material currently used, free available on-line or not, in order to map to current state of
the art.

To achieve our objectives, we would like to ask your collaboration in filling out the questionnaire, in
sharing with us information about the educational materials in use in your institution and possibly in

sharing with us the material itself.

Please do not hesitate to contact us if you may have some further questions, using the following e-

mail addresses: daniel.pizzolato@kuleuven.be.

Supplement D



Participant questionnaire

1. What is your country of residence?

2. What is your gender?

a) Female
b) Male
c) Prefer not to say

3. What is your age in years?

4. In which stage of the research process you are currently active (e.g. research, publishing, policy,
research funding). Mark all that apply.

a) As an academic researcher

b) As ajournal editor (any role, from editor in chief to manuscript editor)
c) Asa peerreviewer

d) Asamember of a research ethics or research integrity committee

e) As a policy maker

f) Asaresearcherinindustry or in SME

g) As working for a research funding or process organization

h) As a student

i) Other:

5. How many years have you been active in this role(s)?

6. How many publications have you published?

7. In which discipline(s) do you work?
Mark all that apply.

a) Biomedical sciences
b) Social sciences
c) Natural sciences
d) Applied sciences (e.g. engineering)
e) Humanities
f) Other:
8. Did you ever participate in a research ethics and/or research integrity training? If so, please
briefly describe your experience:



In your opinion, at which level the research integrity training programs should be organized:

a) Local
b) National
c) European



