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Abstract

This paper explores the gray area of questionable research practices (QRPs) between
responsible conduct of research and severe research misconduct in the form of fab-
rication, falsification, and plagiarism (Steneck in SEE 12(1): 53-57, 2006). Up until
now, we have had very little knowledge of disciplinary similarities and differences
in QRPs. The paper is the first systematic account of variances and similarities. It
reports on the findings of a comprehensive study comprising 22 focus groups on
practices and perceptions of QRPs across main areas of research. The paper sup-
ports the relevance of the idea of epistemic cultures (Knorr Cetina in: Epistemic
cultures: how the sciences make knowledge, Harvard University Press, Cambridge,
1999), also when it comes to QRPs. It shows which QRPs researchers from different
areas of research (humanities, social sciences, medical sciences, natural sciences,
and technical sciences) report as the most severe and prevalent within their fields.
Furthermore, it shows where in the research process these self-reported QRPs can
be found. This is done by using a five-phase analytical model of the research process
(idea generation, research design, data collection, data analysis, scientific publica-
tion and reporting). The paper shows that QRPs are closely connected to the distinct
research practices within the different areas of research. Many QRPs can therefore
only be found within one area of research, and QRPs that cut across main areas often
cover relatively different practices. In a few cases, QRPs in one area are considered
good research practice in another.
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Introduction

This paper explores the gray area of questionable research practices (QRPs)
between responsible conduct of research (RCR) and severe research misconduct
in the form of fabrication, falsification, and plagiarism (FFP) (Steneck, 2006).
Up until now, we have had very little knowledge on similarities and differences
in QRPs between main areas of research. In this article, we present the findings
of a comprehensive study comprising 22 focus groups on disciplinary differences
in practices and perceptions of QRPs. We explore whether researchers across
disciplines and main areas of research agree on practices that may be consid-
ered as a violation of good research practices. In line with the well-established
disruption of the ‘idea of the epistemic unity of the sciences’ (Knorr Cetina &
Reichmann, 2015, 873), we find despite many similarities no one unified posi-
tion when it comes to practices that are perceived as questionable or detrimental
to the performance of sound and responsible research. Hence, our findings show
variation within and across main areas of research (humanities, social sciences,
natural sciences, technical sciences, and medical sciences) in the types of QRPs
that researchers point to as being the most prevalent and severe within their dis-
ciplines. We further find that the QRPs reported often carry very different mean-
ings within the different main areas of research, depending on how the research
process is understood and approached.

After presenting the findings, we discuss to which extent the QRPs depict differ-
ences across different knowledge production models, i.e. whether they reflect key
variation in epistemic cultures and the processes of doing science (Knorr Cetina,
1999; Knorr Cetina & Reichmann, 2015). While it can be argued that the norms and
values of research as idealized precepts and part of normative systems help shed
light on research behavior and enter into analysis of research misconduct (Anderson
et al., 2010, 371), this article is primarily concerned with the practice of research.
In this regard, the study is grounded in traditions that foreground ‘science as prac-
tice’ rather than ‘science as knowledge’ with the former addressing knowledge
production processes rather than scientific products (Pickering, 1992). In line with
previous approaches to studying such processes—e.g. ‘thought styles’ (Fleck, 1979;
Penders et al. 2009), ‘epistemological styles’ (Lamont, 2009, 54), or ‘epistemic cul-
tures’ (Knorr Cetina, 1999) we ascribe to the premise that “the sciences are in fact
differentiated into cultures of knowledge that are characteristic of scientific fields
or research areas” (Knorr Cetina & Reichmann, 2015, 873). Still, we agree that an
epistemic focus on practice necessitates an analytical awareness on meaning as both
defining for and created through practice. By exploring QRPs and perceptions, we
are interested in both practice and discourse, i.e. in investigating “how practitioners
distinguish signal from noise” (Knorr Cetina & Reichmann, 2015, 873-874). Our
object of analysis is main areas of research represented by a number of various dis-
ciplines similar in knowledge production models (see sampling criteria in the meth-
ods section). It is a more aggregated level than in epistemic culture theory (Knorr
Cetina & Reichmann, 2015, 876), but similar to this approach, the division of fields
is premised on practice rather than on designation.
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In the following sections, we first present the existing knowledge on QRPs before
presenting the contribution of our paper. Hereafter, we give an account of the meth-
ods used and this section is followed by a results section with five subsections, one
per main area of research (humanities, medical sciences, technical sciences, social
sciences, and natural sciences). The paper ends with a discussion of the results.

Questionable Research Practices (QRPs)

QRPs can be described as a gray area between responsible conduct of research
(RCR), on the one side, and severe research misconduct in the form of fabrication,
falsification, and plagiarism (FFP), on the other (cf. Steneck, 2006). The term ques-
tionable research practice was first used in the American Association for Public
Opinion Research’s Code of Professional Ethics and Practices from 1958 (Banks
et al., 2016). Yet, the breakthrough of the concept came with the National Academy
of Science’s report Responsible Science: Ensuring the Integrity of the Research Pro-
cess published in 1992 (National Academy of Science, 1992).

Compared to FFPs, QRPs appear more difficult to conceptualize, and QRP defi-
nitions often employ a rather broad characterization in order to encompass a wide-
ranging collection of different and potentially detrimental practices. In the influen-
tial National Academy of Science report from 1992, QRPs are defined as “actions
that violate traditional values of the research enterprise and that may be detrimen-
tal to the research process” (National Academy of Science, 1992, 5-6). Banks
et al. (2016) also emphasize the broadness of the many definitions available and
summarize recent QRP definitions as “design, analytic, or reporting practices that
have been questioned because of the potential for the practice to be employed with
the purpose of presenting biased evidence in favour of an assertion” (Bank et al.,
2016, 7). According to Bouter et al. (2016), QRPs involve a great number of diverse
actions related to both the study design, the data collection process, the reporting
phase and to research collaborations, including such topics as authorship distribu-
tion, reviewing, and supervision (Bouter et al., 2016, additional file 3).

Many of the studies of QRPs (and research misbehavior, in general) conducted
since the release of the National Academy of Science report have attempted to meas-
ure the extent of detrimental research practices in science (e.g. Dal-Réet et al., 2020;
Fanelli, 2009; Godecharle et al., 2018; Hofmann & Holm, 2019; Martinson et al.,
2005). These studies generally find that the majority of researchers conduct research
in a responsible way, and that only a minority engage in serious forms of research
misconduct (FFP). Simultaneously, these studies show that numerous research-
ers from time to time have been engaged in integrity-breaching practices that fall
between RCR and FFP in the gray area of QRPs. It has proven difficult to measure
the exact extent of the application of QRPs and the number of researchers who have
been involved in FFP and QRPs. According to Fanelli’s meta-analysis of surveys
on misconduct, however, around 2% of scientists admit to having been involved in
FFP practices, and up to a third of all scientists self-confess to having been involved
in some forms of QRPs (Fanelli, 2009, 8). The demarcation between QRP and FFP
practices is not clear, and a number of scholars have emphasized that some QRPs
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may even be more detrimental to the integrity of research than FFPs, among oth-
ers due to their greater prevalence (Anderson et al., 2013; Fanelli, 2009; John et al.,
2012; Steneck, 2006; Bouter et al., 2016; Bouter, 2020). The National Academy of
science points to a number of practices earlier labelled as QRPs—such as ‘detrimen-
tal authorship practices’ or’misleading statistical analysis’—*‘as not questionable at
all but as clear violations of the fundamental tenets of research’. (National Acad-
emy of Science, 2017, 73). To underline the damaging effects of QRPs, the National
Academy of Science therefore advised scientists to label QRPs ‘detrimental research
practices’ due to the fact that they may very well be harmful and not only ques-
tionable (2017, 61; Shaw, 2019, 1089). In the revised European Code of Conduct
for Research Integrity, practices that fall outside of the FFP definition are labelled
as ‘unacceptable practices’ (ALLEA, 2017). Despite variation and changes in
nomenclature, we apply the concept of questionable research practices (QRPs), as it
remains the most commonly used term internationally (Bouter, 2020). Furthermore,
the term is applied in Danish legislation. Therefore, we use the concept of QRPs in
the following. Nevertheless, while QRPs are defined as “actions that violate tradi-
tional values of the research enterprise” (National Academy of Science, 1992, 5-6),
they cannot be regarded as equally detrimental or harmful across all disciplines and
research fields, as we shall see in the following.

Knowledge Gaps and This Study’s Contribution

As mentioned, a small but growing body of work addresses and tries to document
the scale of research misconduct and QRPs as well as their causes and effects (e.g.
Banks et al., 2016; Butler et al., 2017; Fanelli, 2009; Hall & Martin, 2019; John
et al., 2012; Bouter et al., 2016; Haven et al., 2019; National Academies of Science,
2017; Steneck, 2006; Tijdink et al., 2014). However, despite the fact that research
integrity has become an established research field, not least thanks to targeted EC
granting programs (Bouter, 2020; Davies, 2019), most work on detrimental research
practices has so far only been performed within the biomedical and behavioral sci-
ences. We therefore know very little about, for instance, how the 60 QRPs that mate-
rialized from Bouter et al. study (2016, additional file 3) are understood within and
across different main areas of research. We also have limited knowledge on whether
such practices are equally prevalent within all disciplines and if they are regarded
as equally severe across the main areas of research. When Bouter et al. (2016), for
example, finds that to “selectively cite to enhance your own findings or convictions”
is the most frequently found QRP, we do not know whether ‘selective citing’ carries
on the same meaning for all fields of research, and whether this practice is equally
prevalent among all fields. The same objection could be made for other QRPs listed
in this and similar studies. Nonetheless, some of the QRPs recorded in Bouter et al.
(2016) clearly pertain to distinct knowledge production models. When the study, for
instance, finds that to “not publish a valid ‘negative’ study” is the third most fre-
quent QRP, disciplines that employ a hypothesis-testing approach are employed as
a general mode of knowledge production. This QRP would, in other words, not take
third place within the humanities, for instance.
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Knowledge on disciplinary differences is key for policy makers, research institu-
tions and disciplines in opposing detrimental research practices. There is no one-
size-fits-all and insight from one area of research cannot simply be transferred to
other areas. However, despite growing awareness and recognition of disciplinary dif-
ferences in the perception and practices of QRPs (e.g. Horbach & Halffman, 2019;
Haven et al., 2019; Davies, 2019, 1242), we still have limited knowledge on how
the main areas of research relate to different QRPs. It is this knowledge gap that has
motivated our study. We wanted to gain in-depth knowledge on the perceptions and
practices of QRPs across main areas of research.' For this purpose, we conducted 22
focus group interviews across all main areas of research. Based on these interviews,
the paper is able to give a first, systematic insight into similarities and differences in
QRPs and understandings hereof across main areas of research.

Methods
This article seeks to answer the following three research questions:

1. Which practices do researchers from the different main fields of research (humani-
ties, social sciences, medical sciences, natural sciences, and technical sciences)
identify as QRPs, and in what way do these QRP practices relate to different
phases in the research process?

2. How do researchers from different research areas define and assess these QRPs?

3. To which extent do the QRPs relate to variation in research practices and ‘epis-
temic cultures’?

In order to answer these questions, we conducted 22 focus group interviews at
eight universities in Denmark. The focus groups were composed in view of homo-
geneity in research practices and included researchers from either the humanities,
social sciences, natural sciences, technical sciences or medical sciences, represent-
ing sub-disciplines with a similar orientation in research.

This meant that the five humanities groups were formed based on the research-
ers’ main orientation in research: We conducted one focus group interview with
researchers from language disciplines, one with researchers from philosophical
disciplines, one with researchers from historical disciplines, one centered on the
aesthetic disciplines, and one with scholars from the communication disciplines.’
In the social sciences, we conducted four interviews. Here, the focus groups were
formed on the basis of whether the interviewees had a qualitative (two groups) or

! This focus group study is part of the PRINT project (Practices, Perceptions, and Patterns of Research
Integrity, preregistered at the OSF: https://osf.io/rf4bn/). The PRINT project also consists of a wide-
ranging survey study and a number of more detailed studies on the categorizations, causes, and mecha-
nisms of QRPs. Results from these studies will be presented in separate publications, while the findings
on QRP perceptions and practices from the focus group study are the focal point of this article.

2 Two-three disciplines within each of the five main areas were represented in each focus group. The
selection of disciplines was based on a list of disciplinary fields within the main areas represented at the
Danish universities compiled by the ministry and revised by DKUNI in 2017.
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Table 1 Discipline representation

Main area of research  Disciplines represented

Humanities Linguistics, philosophy and history of ideas, history, aesthetics, communication

Medical science Clinical medicine, forensic medicine, clinical epidemiology, clinical nursing,
biomedicine

Technical science Food, energy, environment, nanotechnology, photonics, engineering (biological,
chemical, electrical, computer, mechanical, production)

Social science Law, management, economics, political science, psychology

Natural science Physics, chemistry, biology, geoscience, mathematics, pharmacy

Table 2 Groups and number of participants (distributed on gender and academic level)

Main areas of No. of groups  Participants Female Male Prof Associate prof./  Assistant
research senior research-  prof./post
ers docs
Humanities 5 23 12 11 7 11 5
Social sciences 4 22 8 14 8 10 4
Technical sciences 4 19 5 14 3 8 8
Medical sciences 4 18 6 12 6 12 0
Natural sciences 4 20 5 15 5 11 4
Interdisciplinary 1 3 2 1 0 2 1
Total 22 105 38 67 29 54 22

a quantitative (two groups) orientation in their research. In the natural sciences,
we formed laboratory/experimental groups (two groups) and theoretical groups
(two groups), respectively, and in the medical sciences, groups were composed
as either basic research groups (two groups) or clinical/translational groups (two
groups). We also conducted four focus group interviews within the technical sci-
ences. Here, we did not use any subdivision. Finally, we conducted one interdis-
ciplinary interview at the IT University of Denmark. Findings from this group
are not included, since we focus on disciplinary differences here. Table 1 shows
which disciplines were represented in the focus group interviews.

Heterogeneity was introduced through variation in career levels, gender and
institutional affiliation (for details on research design, including participant dis-
tribution and sample-, recruitment- and coding strategy, please see Appendix 1).

Each focus group had three to six participants, and a total of 105 researchers
took part in the study (see Table 2 for details on gender and academic level).

The interview design included a ranking exercise to gain an understanding of
how different disciplinary research fields assess the prevalence and severity of
different QRPs. As a first part of the exercise, participants were asked to write
down a severe or prevalent QRP within their area of research. In this article,
we address the 34 different QRPs that came out of this part of the exercise (see
Appendix 2 for a list of the 34 QRPs). These 34 QRPs were derived through an
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extensive coding and validation procedure of the 107 QRPs that the interviewees
themselves reported (see Appendix 1, and for a complete list of reported QRPs,
see Supplementary Material in the folder “Focus Group Study” at the PRINT pro-
ject’s OSF site: https://osf.io/rf4bn/).

In order to increase our understanding of the observed similarities and differences
between disciplinary fields of research, we categorized each of the reported QRPs
according to different phases in the research process. Naturally, such processes
depend on the research in question and particular knowledge production models, and
no one model exists. As an analytical construct, though, the five categories applied
do fit with more generic ways of approaching different phases of the research pro-
cess (e.g. Schwartz-Shea & Yanow, 2012; Bouter et al., 2016, additional file 3;
Moher et al., 2020). They also broadly cover the reported QRPs found in this study
in terms of whether they, for instance, relate to collecting, analyzing, or reporting
data. The division applied includes five stages: idea generation, research design,
data collection, data analysis, and scientific publication and reporting.

In the analysis, we include a within and an across case analysis. The former
details in-depth explorations of the emerging QRPs (cf. Tables 3, 4, 5, 6, 7) within
each field of research to understand their distinctiveness in terms of field discipli-
nary perceptions and assessments. The across case comparison adds to this analysis
by identifying and discussing differences and similarities across the main field of
research in relation to epistemic differences.

Results

In this section, we present the QRPs that interviewees reported as being prevalent,
severe, or simply creating a lot of ‘noise’, at large, within their fields of research.
We analyze how the different fields of research perceive and assess these practices
in relation to the five analytical phases of the research process presented above: idea
generation, research design, data collection, data analysis, and scientific publication
and reporting. We begin with the humanities.

Humanities: Unoriginality and Plagiarism-Like Behavior

As a general field of research, the academic literature on research integrity and
detrimental research practices remains particularly limited when it comes to the
humanities. Accordingly, we know very little about detrimental research practices
within the humanities in comparison with other main areas of research such as the
biomedical or social sciences, where especially psychology and behavioral science
have been subject to several studies (Haven et al., 2019; John et al., 2012; Steneck,
2006). In our study, we have tried to shed light on QRPs within the humanities by
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conducting five focus group interviews with representatives from five different disci-
plinary areas within the humanities: language disciplines, philosophical disciplines,
historical disciplines, aesthetic disciplines, and communication disciplines.

Idea Generation

For the humanities, unoriginality is seen as a very widespread QRP. As a diction-
ary denotation, unoriginality is described as a quality rather than an actual prac-
tice. Nonetheless, in the focus group interviews, unoriginality is perceived as a det-
rimental practice that intersects with the production of research. It is not regarded
as particularly severe for individual research careers or for research as a whole, but
it creates a lot of ‘noise’, and it is together with the other QRPs considered a symp-
tom of a research system characterized by publication pressure and hyper-compe-
tition. Unoriginal work is seen as “boring”, “uninteresting”, a waste of time, and
as research that “doesn’t add anything new”. Moreover, the (mass) production of
unoriginal work showcases both a “lack of curiosity” and an “avoidance of risk tak-
ing”. Instead, according to the interviewees, research should be “inspiring for prac-
tice and thought provoking”, and knowledge should provide new perspectives on the
world and new understandings of phenomena such as a piece of art, a classic novel,
a historical event etc. The concern about unoriginality is closely related to the QRP
plagiarism-like behavior, for lack of a better name, though it is perceived as more
severe. Examples of plagiarism-like behavior in our study include design structure,
content adapted from another research area, and running with other researchers’
ideas both with and without quoting them (QRP 24, see Supplementary Material
(SM) in the folder “Focus Group Study” at the PRINT project’s OSF site: https://osf.
io/rf4bn/). In cases where others’ work is cited, plagiarism-like behavior resembles
the practice, which Shaw (2016) calls ‘the Trojan citation’. Here, the work of others
is cited superficially, while at the same time the basic ideas are plagiarized.

It is not plagiarism as such, but nor is it quite ... It is definitely taking it to
the limit. You may take ownership of some ideas that are not quite your own.
(Associate professor, history of ideas, focus group 1, p. 26)

The same researcher points to original ideas as ‘what you have’ in the humanities, a
kind of intellectual capital, and therefore something you guard with care. Contrary
to the emphasis given within the humanities, the plagiarism-like behavior is only
mentioned once as a QRP within the other main areas of research. A researcher from
the technical sciences refers to an example of translating others’ valuable research
results into your own frame (see below).
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Research Design

In relation to research design, researchers within the humanities point to insuf-
ficient preparation and reading (QRP 13, SM) and exclusion of other traditions
(QRP 4, SM) as examples of QRPs. The latter refers to competing research tra-
ditions omitted from research based on questionable grounds. This QRP is both
perceived as rather prevalent and rather severe, whereas inadequate knowledge
about existing research is seen as less severe, though equally common.

Data Collection

Breach of ethical principles refers to questionable treatment of human subjects.
In the examples given, this behavior specifically refers to hidden recordings of
participants, crossing ethical boundaries in interview questions, and providing
participants with wrong information that is not corrected afterwards (QRP 1,
SM). The practice of cherry-picking sources and data is also brought forward by
a researcher within the historical disciplines:

You start with the hypothesis and then pick the data that match it. And if
you encounter something along the way that falsifies it, then you just reuse
it in a slightly altered form so that it matches the available data. (Associate
professor, history, focus group 10, p. 15)

The practice of inadequate data management and data storage (QRP 9, SM) con-
founds researchers across disciplinary fields, not least in terms of the implications
of the new EU General Data Protection Regulation (GDPR) that was to be imple-
mented shortly after the completion of the focus group interviews. Considerations
primarily concern the availability of appropriate systems for storing data and proper
mechanisms for sharing data. As an emerging QRP, however, only researchers from
the discipline of communication consider managing and storing data a potential
QRP (QRP 9, SM):

(...) I think it is definitely challenging. There are new types of data, that
is, specifically digital data, you know. These new digital platforms contain
information, because it is a constant question: “Is this private property? Is
it public data? Can I use it without asking you?” So I mean, it’s incredibly
difficult. (Associate professor, communication, focus group 14, p. 15)

As stated in the quotation, researchers working with, for instance, social media data
from various digital platforms find it challenging to identify precise guidelines for
conducting virtual ethnography in relation to consent, data status, and data storage.
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Data Analysis

In addition to p-hacking, mentioned as a QRP by researchers from the discipline of
sociolinguistics (see above), researchers from the disciplines of aesthetics and his-
tory consider lack of validation a QRP, which concerns research conclusions that
are not or only weakly grounded in empirical data (QRP 19, SM). This relates to
the QRP of theoretical and methodological authority arguments, where fashiona-
ble theories like those of Gilles Deleuze, for example, are applied uncritically, for
instance as a bedrock for methodical choices. An associate professor in journalism
also points to the QRP of inadequate use of methods in interpreting and reporting
qualitative research in a quantified fashion (QRP 31, SM).

Scientific Publication and Reporting

Researchers from the disciplines of history and communication problematize the re-
use of research material. It is not to be understood as self-plagiarism or salami slic-
ing, but rather as using the same results in different outlets and formats, for instance
in a re-written or translated form (QRP 26, SM). As within the medical and social
sciences, selective citing is stated as a QRP and implies research outputs that insuf-
ficiently refer to other research (incomplete reference lists). A researcher from the
language discipline problematizes the practice of overgeneralizing results (QRP 21,
SM):

(...) which leads a lot in our field to essentialising, where you end up saying,
“Teenage Latinas sound like this,” and that’s like not at all what you want to
say. (Assistant professor, sociolinguistics, focus group 7, p. 10)

For the humanities, it is evident that the nature of research is not only philosophi-
cal, literary, or conceptual, but that preferred research approaches and knowledge
production models also cover qualitative and quantitative empirical methods for data
collection and data analysis. This diversity is represented in the QRPs that emerged
during the focus group exercise. Compared to other fields of research, the concern
about continuously being able to retain original ideas and produce original research
comes across as particularly manifest.

Medical Sciences: Inadequate Use of Methods and Lack of Validation

In this study the medical sciences were represented by researchers doing either basic
research (two groups) or clinical/translational research (two groups), see Table 1.
While qualitative studies and hypothesis-generating research are mentioned as
potential research approaches, prevalent among the researchers representing the
(bio) medical research field are hypothesis-testing modes of performing research as
well as quantitative and significance-testing forms of knowledge production. This
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approach to knowledge production permeates the QRPs brought forward in the inter-
views. Across the different phases of our analytical research process model, lack of
credible and valid research results due to inadequate methods, selection of data, and
HARKing, for instance appears as a cross-cutting theme in the discussions on QRPs.
The medical researchers do not point to any QRPs pertaining to the idea generation
phase, and we therefore start by looking at research design.

Research Design

When designing a (bio)medical study, researchers from clinical research throw into
question the inadequate use of methods (QRP 11, SM). Among the examples men-
tioned are applying incorrect statistical methods, refraining from using blind studies
when they would have been appropriate, and reproducing a qualitative study in a
mixed methods research setup. Lack of a clear research question (QRP 14, SM) is
also identified as a QRP:

People actually set up some very large studies; they may also be expensive and
involve a lot of people, but they have not prepared a clearly defined research
question in advance. (Associate professor, forensic medicine, focus group 13,

p.- 16)

Lack of a clear and well-defined research question is considered both prevalent
and severe in cases where a non-significant study ends up being a ‘fishing trip’ and
is changed into a descriptive one due to the poorly constructed research question.
Some studies may function as hypothesis-generating, but the objective should be
stated up front, according to the discussion in one of the clinical focus groups.

Data Collection

In a similar vein, fishing data, i.e. looking at data without a plan, is perceived as a
severe QRP (see above). Like the other research areas, cherry-picking sources and
data is also identified within the medical sciences as a QRP. A professor in biomedi-
cine describes this QRP as selecting data which fits with one’s hypothesis:

I wrote selection of data. So that means that you have some hypothesis and
then runs 10 experiments. And two of them fit your hypothesis and then you
pick them and then you’ve proven your hypothesis (...). It is a problem, this
thing with formulating a hypothesis that you love and then set up experiments
to prove it instead of falsify it, which you would call good practice. And it
appears in the jargon, you hear it time and time again, that people want to
demonstrate that something is a specific way instead of examining what it is
like. (Associate professor, biomedicine, focus group 26, pp. 14-15)

3 The numbering of the focus groups go beyond 22 because some of the planned focus groups had to be
cancelled due to too few participants. These groups were reorganized, rescheduled and assigned a new
number.
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This QRP is described as both prevalent and rather severe.

Data Analysis

The practice of deviating from one’s original design thematically cuts across the
QRPs identified by medical researchers. Inadequate use of data (QRP 10, SM), i.e.
retention of data and use of data beyond the specific objective for which it is col-
lected, is also stated as a QRP, as is HARKing. Examples of HARKing both as pre-
senting a post hoc hypothesis as though it was an a priori hypothesis and as omit-
ting a hypothesis after completing the analysis (QRP 7, SM) were discussed in the
interviews. P-hacking was pointed out by both the basic and clinical research focus
groups:

If you analyze data long enough, if you torture data long enough, they will
ultimately confess, right? So in the end, you find an appropriate filtering and
an appropriate method so that something significant comes out of it, and that
just is not the right way to do it (...). P-hacking, that is precisely it. And I actu-
ally see that as the biggest genuine challenge in my field today, that p-hacking
is really widespread, and in reality I don’t think that most do it neither deliber-
ately nor of ill will, but they simply don’t realize that that’s what they are actu-
ally doing. (Associate professor, biomedicine, focus group 23, pp. 6-7)

Furthermore, exclusion of other traditions in the sense of excluding alternative inter-
pretations based on a “dogmatic mind-set” (QRP 4, SM) or lack of critical reflec-
tion, i.e. refraining from considering underlying relations and explanations (QRP
4, SM), relate to the topic of lack of validation of research results (QRP 19, SM)
through proper controls, for instance in connection with vaccine placebo studies,
reagents, and animal models. Lack of validation is also discussed and problematized
as a lack of reproducibility. The “reproducibility crisis”, understood as the difficul-
ties of independent researchers in reproducing study findings (Resnik & Shamoo,
2017), was a topic of awareness and varying concern across both the medical, social,
natural, and technical sciences.

Scientific Publication and Reporting

As within the social and natural sciences, unfair assignment of authorship is brought
up as a QRP among the medical researchers. It encompasses, like many of the other
QRP examples, a broad range of ways to misbehave. In this particular instance, an
associate professor in biomedicine provides an example of someone submitting an
abstract with named co-authors without first showing the abstract to the named co-
authors (QRP 33, SM). Selective citing (QRP 28, SM), i.e. excluding ‘unfit’ refer-
ences from a review, selective reporting of research findings, i.e. omitting relevant
and alternative explanations (QRP 28, SM), and lack of transparency in the use of
methods and empirical data when describing the particular research approach (QRP
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18, SM) are all QRPs that speak to issues of non-disclosed selection of data etc.,
which challenges research quality assessment and replicability.

Technical Sciences: Lack of Validation and Cherry-Picking Data

As previously mentioned, the technical sciences were not divided into subareas
based on research approach prior to recruitment. The four technical focus groups
do however include researchers who represent a number of various disciplines such
as energy- and food science, nanotechnology, photonics, and electrical engineering,
among others (see Table 1). The theme of insufficient validation of research results
cuts across many of the practices identified as QRPs in connection with the analysis
and reporting of research findings. Cherry-picking data in the sense of excluding
outliers in a non-transparent fashion is also a distinct QRP. Similar to the field of
medical research, no participants from the technical sciences mentioned QRPs that
relate to the idea generation phase, and we therefore start with research design here.

Research Design

When designing a study, inadequate use of methods (QRP 11, SM) is mentioned
as problematic and refers in this case to blind use of standard protocols and insuf-
ficiently consideration of applicable methods. The latter could also figure in the
analytical phase of a research process, as it also refers to the issue of generalizing
in alignment with the explanatory force of different methods. Akin to the humani-
ties, the QRP of insufficient preparation and reading (QRP 13, SM) is presented
as a practice that is both prevalent and rather severe. As a professor in production
engineering expresses, “It is critical because the entire scientific work may rest on
a faulty basis if your state-of-the-art is poor” (focus group 8, p. 27). Another QRP,
which aside from here is only mentioned in the humanities focus groups, is plagia-
rism-like behavior (QRP 24, SM), which is translating other scientists’ respected
research results into one’s own frame (see above).

Data Collection

The QRP of non-representative sampling (QRP 20, SM) is described as the practice
of conducting consumer surveys where the distribution of consumers is not well-
defined. The use of non-representative samples is seen as very severe and rather
widespread too.
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Data Analysis

In the technical sciences groups, several researchers point to cherry-picking of
data and lack of validation of research results as important QRPs within their field
of research. Cherry-picking sources and data (QRP 2, SM) concerns unfounded
removal of outliers.

It is this thing about failing to report experiments that figure as outliers. If
they otherwise have a fine trend (...). I actually have a few examples where
you misinterpret a trend, that is, where we get those outliers and realize it
and then someone actually pushes the result. That is one of my pet peeves.
(Associate professor, chemical engineering, focus group 8, pp. 10-11)

The questionable practice of failing to perform sufficient validation of the research
results (lack of validation, QRP 19, SM) is evident from three different examples.
The first example relates to the failure of continuing to test and challenge research
conclusions. This practice is perceived as only somewhat severe but rather prevalent:

That if you get something spectacular. Then it’s smarter to publish it than go
ahead and test how spectacular it is (...). You could choose to say: “Okay,
now the project is completed,” or you could choose to say: “The project con-
tinues, and we test our findings thoroughly.” (Assistant professor, energy,
focus group 17, pp. 16-17)

The second example is also considered rather prevalent, but only somewhat severe.
It specifically targets the use of a new laboratory for each new measurement in an
amplification process. This creates the low values desired by the research group that
makes use of this practice, while making it difficult for other groups using just one
laboratory to reproduce these values. By contrast, the third example is considered
very severe and still prevalent, and it involves co-authoring of an article without per-
forming a sufficient quality control of the data and methods that are used.

Ignoring negative results (QRP 8, SM) also relates to failure to properly vali-
date research results. This QRP has to do with the questionable interpretation of
mixed results; i.e. is an assay not working, or is it showing a negative result? In
cases of doubt, negative results should not be disregarded too fast. If they are, it is
considered both a rather severe and prevalent QRP.

Scientific Publication and Reporting

In relation to the publication of research findings, a researcher points to the QRP
of unfair assignment of authorship (QRP 33, SM). In this case, the practice of
by default including the recipient of a grant as co-author of all articles produced
within the given project is questioned and considered partly unfair:
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Well, I think in a way ... they have spent a lot of time applying for grants
and projects and stuff like that, and then they also need to be able to apply
... to be able to qualify to apply for other projects, they also need this big
H index, so in that way I don’t really think it’s unfair, because the system
encourages it. Then again, you could say that in a way it is unfair because
they didn’t do the work. (Assistant professor, production engineering, focus
group 8, p. 10)

Selective reporting of research findings (QRP 29, SM) refers to the practice of
abstaining from publishing negative results or withholding negative results that go
against the utility of a specific technology. It is considered to be both prevalent and
severe, as it may very well influence current and future research projects and indus-
trial investments. The remaining identified QRPs relating to publication concern the
validity of results. Sloppy use of figures in publications (QRP 30, SM) is one exam-
ple, where researchers include graphs that have not been thought through and thus
reveal a job not properly done.

The QRP of overselling methods, data, or results (QRP 22, SM) is mentioned
in two different technical focus groups and refers to conclusions not being properly
supported by data and results that are inflated through ways of writing.

Social Sciences: Cherry-Picking Data and Employing a Marketable
Approach to Research

The social sciences focus groups are composed of researchers with either a qualita-
tive (two groups) or a quantitative (two groups) orientation (see Table 1 for specific
disciplines). Half of the self-reported QRPs that emerged in the focus groups were
presented as important to both qualitative and quantitative researchers. Cherry-pick-
ing data, an instrumental and marketable approach to research, unfair assignment
of authorship, and selective citing are examples of QRPs of concern to a broader
representation of researchers within the social sciences. The potential implications
in terms of content and quality of an instrumental research approach were identified
as a QRP only within this field of research.

Idea Generation

The social sciences focus groups identified several QRPs relating to the idea or plan-
ning phase of the research process. A cross-cutting theme concerned the issue of
strategic research. Both qualitative and quantitative researchers point to instrumental
and marketable approaches to research as QRPs, where “projects and designs [are]
tailored based on marketability rather than strict academic/research-related criteria/
value” (QRP 12, SM). Furthermore, it is expressed as an instrumentalism that.

steers research with earmarked funds for specific things. This means that you
are somehow forced to consider how you can make everything fit in. And I
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often find it extremely frustrating because the things you choose to discard are
important. (Associate professor, law, focus group 16, p. 20)

The practice is seen as problematic, as it may force researchers to compromise on
research relevance and quality, just as some topics may be ‘overexposed’ and others
disregarded. A related QRP is fashion-determined choice of research topic, which
contains the issue of some research areas being more or less dictated by norms in
terms of what constitutes ‘cool research’. This QRP is, in contrast to the one above,
seen as somewhat severe, but problematic nonetheless, as it “narrows the world-
view” of the researcher and, in this particular case, the ability to produce “more
general, cross-cutting theory” (QRP 5, SM). Lack of transparency about conflicts of
interest is also mentioned as a QRP and concerns potential conflicts of interest that
are not disclosed in connection with research applications (QRP 17, SM). Lastly, the
concern about unoriginality is brought up in one of the qualitative social sciences
groups and, like the humanities groups, refers to “half and fast” articles that do not
bring anything new to the particular field of research (QRP 34, SM).

Research Design

Two QRPs are mentioned in connection with the process of designing research stud-
ies. The first is deselecting research-demanding methods that relates to “rejection of
highly resource-intensive methods due to time pressure and funding considerations”
(QRP 3, SM) and in this particular case concerns reinterpreting existing historical
analyses rather than performing them from scratch. The other practice mentioned
is considered to be very severe and rather prevalent and comprises the practice of
designing research that may promote personal partisan agendas (politicization of
one’s research, QRP 25, SM).

Data Analysis

The social sciences focus groups do not self-report any QRPs related to the process
of collecting data. In turn, the practice of cherry-picking sources and data comes
across as a predominant practice in the analytical phase and particularly within one
of the qualitative focus groups that points to cherry-picking of interview quota-
tions, legal sources, or other data to support a specific argument. This practice also
emerges in one of the quantitative groups, where it is characterized as follows:

Imagine that you are doing a survey experiment and you have, let’s say, five
conditions (...) it could be news items that may affect attitudes toward immi-
grants or something similar you found in the news media. Then there is an
effect between two of them, and the three others are more blurry. Then you
just muscle the three others out. And woops, they are no longer included in the
analysis. (Assistant professor, political science, focus group 22, p. 14)
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This practice is considered to be particularly problematic if the cherry-picking is not
reported anywhere. Furthermore, it is a practice that is very much related to p-hack-
ing, which is mentioned in one of the quantitative and one of the qualitative focus
groups, where it relates to, respectively, a) the unduly influence of statistical analysis
and b) the continuation of collecting person-centered internet data “until the desired
item becomes significant” (QRP 23, SM).

Scientific Publication and Reporting

Selective reporting of research findings is identified as a QRP, but refers more spe-
cifically in one of the quantitative research groups to the difficulties of publishing no
results (QRP 29, SM). Unfair assignment of authorship (QRP 33, SM) is given as an
example of a questionable practice in both a quantitative and a qualitative group. In
both instances, the practice of allocating co-authorships without providing any con-
tent to a given article is considered problematic. In the qualitative group, the exam-
ple refers directly to Ph.D. students who help boost supervisors’ list of publications
without the latter delivering any content to such co-authorships.

The questionable practice of “presenting research results in as many publications
as possible”, i.e. salami slicing (QRP 27, SM), is also represented across both quali-
tative and quantitative research orientations. The same is evident for the practice of
selective citing of existing and relevant sources, both in terms of one’s own work
and others’ (QRP 28, SM).

Natural Sciences: Cherry-Picking Data and Lack of Validation

The natural sciences focus groups are represented by researchers with an experi-
mental (two groups) or a theoretical orientation (two groups) in their research and
include disciplines such as chemistry, biology, physics, mathematics, and geosci-
ence (see Table 1). Similar to the technical sciences, the QRP of cherry-picking data
and sources is a dominant example, in addition to questionable practices that relate
to the lack of sufficient validation of results and difficulties in reproducing research
findings (Table 7).

Idea Generation

Similar to the humanities and social sciences, unoriginality, understood as produc-
ing articles of little relevance, is also brought up as a QRP in two of the natural sci-
ences focus groups. For instance, an associate professor in physics says,

People are simply producing 10 times too many to 50 times too many arti-
cles (...). They are just too similar. There are very few novel contributions.
There is too much “belt and braces”, because people want to be sure that it’s
accepted because it imitates well-merited and well-established research tradi-
tions. (Associate professor, physics, focus group 15, pp. 12-13)
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In accordance with the general ranking of this QRP, it is perceived to be only some-
what severe, though creating a lot of noise and “interference on the line” (QRP 34,
SM).

Research Design

As within the social sciences, the QRP of politicization of one’s research (QRP
25, SM) is presented as a very severe, but only somewhat widespread practice by a
researcher who primarily links the imbrication between research and political views
to observed examples within climate research. Inadequate use of methods is exem-
plified as using the wrong methods in computer programming and trying to translate
methods used in medicine to natural science didactics in order to increase the status
of the latter (QRP 11, SM).

Data Analysis

No QRPs are mentioned in relation to the research phase of collecting data. In terms
of analyzing data, cherry picking sources and data is a predominant practice that is
identified by both laboratory and theoretically oriented focus groups. It is referred
to as “unreflected exclusion of data points that do not match the general pattern”
or as omitting results that do not correspond with one’s theory, and it is seen as
both prevalent and severe/rather severe (QRP 2, SM). Another distinct QRP, lack of
validation, resembles the practice of cherry picking and refers particularly to a) lack
of reproducibility, b) lack of controls of reproducibility, and c) disparity between
theory and data, which makes a validation of results difficult (QRP 19, SM).

The third QRP mentioned, tuning and calibrating a method, remains within the
theme of omitting important data and details, but refers in this case specifically to
“tune or calibrate a method until it produces impressive results for one example, but
then publishing it and claiming it solves a class of problems, while actually knowing
that there are already examples where it fails” (QRP 32, SM).

Scientific Publication and Reporting

The theme of leaving out details recurs in the QRPs presented in relation to scien-
tific reporting and dissemination of research results. The QRP lack of transparency
in the use of methods and empirical data concerns the removal of important details
from one’s articles, so that competitors are unable to conduct the same experiments
(QRP 18, SM). The same laboratory/experimental focus group provides two exam-
ples of the practice of overgeneralizing results, which are a) increasing the impact
of a study by “translating data from animal models to apply to humans”, and b)
“upscaling far beyond the measuring field”, for instance by multiplying a few square
meters, making them apply to an entire ecosystem (QRP 21, SM). Both examples
are seen as severe, but only somewhat prevalent.

As within the social sciences, salami slicing (QRP 27, SM) is presented in one
of the laboratory groups as a very prevalent, but only somewhat severe practice of
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Table 8 In how many main

Number of main areas Number
areas of research were the 34 .
; of QRPs
QRPs mentioned?
Reported in one main area 19

Reported in two main areas

7
Reported in three main areas 3
Reported in four main areas 4

1

Reported in all five main areas

‘slicing’ one’s measurements and results into several publications instead of only
one. Unfair assignment of authorship also figures as a QRP, and an associate profes-
sor in geoscience points to the potentially questionable practice of adding too many
authors to a paper, questioning the actual contribution of all co-authors (QRP 33,
SM).

Discussion

In the words of Pickersgill, “science today is an ‘ethical’ business” (2012, 579), and
research institutions, governmental agencies, and research communities have par-
ticularly within the last decades, following the so-called ‘reproducibility crisis’ in
science (Resnik & Shamoo, 2017) implemented mechanisms, actions, legislation,
guidelines, and codes of conduct to promote research integrity and mitigate irre-
sponsible conduct of research. The world has seen global and aspirational statements
such as the Singapore Statement on Research Integrity (2010), the Montreal State-
ment on Research Integrity in Cross-Boundary Research Collaborations (2013), and
the Hong Kong Principles for Assessing Researchers (2020), and national and inter-
national bodies have been established to advise on, oversee, and foster responsible
research. In Europe, the European Code of Conduct for Research Integrity (ALLEA,
2017) has been especially influential. Nonetheless, while such efforts are meant to
promote and harmonize research integrity practices, cross-country heterogeneity
still characterizes national and institutional endeavors to raise awareness, educate,
and implement research integrity actions. Research misconduct and QRP allegations
procedures also vary greatly within and among countries (Godecharle et al., 2014;
Jensen, 2017).

In addition to national or geographical diversity, we argue that disciplinary vari-
ations should be taken into account. When it comes to QRPs, so far, as mentioned
above, mainly the behavioral and biomedical sciences have been investigated (e.g.
Anderson et al., 2007; Hofmann & Holm, 2019; John et al., 2012; Steneck, 2006).
In the literature, QRPs are often referred to as something in themselves, as QRPs per
se. However, a main finding in our study is that we have to start focusing more on
disciplinary differences in QRPs and the perception hereof. Our results clearly show
that despite some similarities there are significant differences between the main
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areas of research that need to be taken into account in future studies of QRPs as well
as in research integrity policy formulations.

In our focus group interviews, the participants mentioned 107 examples of det-
rimental practices. In the analysis, these examples could be reduced to 34 QRPs.
As Table 8 shows, 19 of the 34 QRPs were only reported within one main area of
research, which testifies to variances between the different areas (see Appendix 2for
a list of QRPs). However, 15 of the 34 QRPs were reported in at least two areas,
which also points to some similarities between the main areas. Three QRPs—selec-
tive citing, selective reporting of research findings, and unoriginality—were dis-
cussed in three different main areas, while four QRPs were discussed across four
main areas: unfair assignment of authorship, p-hacking, lack of validation, and inad-
equate use of methods. Only one QRP was discussed in all main areas of research,
namely cherry picking sources and data.

While these QRPs may be said to provide only a snapshot of the practices that
come to mind during focus group discussions on the ‘gray areas’ of conducting
research, the ease with which the practices emerged as well as the results of the
ranking exercise and the discussion of these practices during the interviews demon-
strate the importance the interviewees attached to the individual practices reported.
The number of areas in which the different QRPs were discussed can also to some
extent be explained by variances in practices. For example, when unfair assignment
of authorship is discussed in all main areas, except for the humanities, this can be
explained by authorship practices within the humanities, where authors are typically
mentioned in alphabetic order, where many publications are single-authored, and
where publications on average have fewer co-authors than publications within other
areas (Henriksen, 2016). However, the fact that the social sciences as the only area
did not discuss lack of validation and inadequate use of methods probably testifies to
limitations within our method rather than to differences in practices.

One must therefore be cautious not to make too far-reaching conclusions on the
basis of the practices that were not mentioned in the focus groups. For the same rea-
son, we do not find that this study can contribute with conclusions on where in the
research process the QRPs occur—or do not occur. It should be mentioned, though,
that neither the medical nor the technical sciences mentioned any QRPs related to
the idea generation phase of the research process, and that the social and natural
sciences likewise did not report any QRPs occurring in the data collection phase.
This probably does not mean that QRPs cannot be found within these phases of the
research process within these research areas. Instead, it probably means that the
greater part of the problems within these areas are to be found in other phases of the
research process, and here the social and natural sciences seem to differ. The social
sciences report more problems in the idea generation and design phases, whereas
there is an accumulation of QRPs in the later phases of the research process in the
natural sciences (analysis and reporting phases). In the humanities, there is a more
equal distribution of QRPs between the different phases, though with a majority of
the QRPs occurring in the data analysis phase. In the medical sciences, most QRPs
are found in the analysis and reporting phases, and in the technical sciences, the
reporting phase together with the design and analysis phases contain most of the
reported QRPs.

@ Springer



40 Page 26 of 33

If we take a closer look at the QRPs that were reported in the interviews, an
important finding is that even though the names of the QRPs in many cases are
the same across main areas of research, the understanding of the QRPs’ relevance,
severity, and prevalence often differs between the research areas. This supports the
relevance of the notion of epistemic cultures, also when it comes to QRPs. Accord-
ing to the idea of epistemic cultures, there is no unity of the sciences (Knorr Cetina,
1999; Knorr Cetina & Reichmann, 2015). Instead, the sciences “are differentiated
into cultures of knowledge that are characteristic of scientific fields or research
areas, each reflecting a diverse array of practices and preferences” (Knorr Cetina &
Reichmann, 2015, 873). This lack of unity is evident from our study, and as shown
in the results section, the variation in QRP perceptions is closely related to varia-
tions in research practices and notions of what constitutes good research. Fishing
is an example of how different perceptions can be. In the medical sciences, fish-
ing, understood as looking at data without a plan, is considered a detrimental prac-
tice, although a rather prevalent one. In other types of research, especially within the
humanities, continuous exploration of data is a common and unproblematic practice.
Examples include scholars within literature, who examine classic texts and make
new, original analyses of them or historians, who return to already examined histori-
cal material in order to get a better understanding of an historical event or period.
This shows the close relation between perceptions of QRPs and the diverse norms
and practices of the different main areas of research.

Interestingly, our findings also show that these differences sometimes exist within
a single research area and not between areas. The five main areas of research used
in our study the humanities, social sciences, natural sciences, medical sciences, and
technical sciences all contain many different disciplines and subfields, often with
very diverse practices and understandings of what good research is. In line with
Knorr Cetina and Reichmann (2015, 876), our findings show that a subfield of one
main area of research can have more in common with subfields from other areas
of research than with other subfields within its own area. In our study, we saw this
with p-hacking, for example. At first sight, the discussion of p-hacking within the
humanities in the previous section may appear somewhat surprising. Nonetheless,
humanities scholars from the discipline of sociolinguistics regularly apply statistical
methods in their research, and much like researchers within the social, technical, and
medical sciences they pointed to the detrimental effects of chasing significance.

At the same time, it should be noted that the same QRPs often cover many dif-
ferent practices, related to variances in the methods applied in different subfields.
An interesting example of this is cherry picking of data, which was the only QRP
mentioned within all areas of research. It typically refers to the practice of excluding
particular data points and the removal of outliers within quantitative research, but in
qualitative research it can also be understood as a biased selection of, for example,
legal sources and interview quotations, as shown above.

In conclusion, this means that not only is there no unity in the creation and jus-
tification of science (Knorr Cetina, 1999), there is neither a unity in QRPs. These
findings support the idea that we have to consider disciplinary differences when
implementing policies and procedures for research integrity in research institutions
(Mejlgaard et al., 2020). QRPs are always related to a particular research practice,
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and the understanding of how detrimental they are is further related to the profes-
sional standards and norms of a given discipline.

Appendix
Appendix 1: Specifications on Research Design

The focus group interviews were conducted by the authors collectively as co-moder-
ators and took place in October, November, and December 2017 at eight universities
in Denmark: University of Copenhagen, Aarhus University, Technical University of
Denmark, Copenhagen Business School, Roskilde University, Aalborg University,
University of Southern Denmark, and the IT University of Copenhagen.

The focus group interview was chosen as method because of its strength in pro-
ducing data on complex and uncharted empirical subject matters that detail prac-
tices, group interpretations, norms, and assessments (Halkier, 2016; Morgan, 1997).
Moreover, this method allowed us to discuss issues of a potentially sensitive charac-
ter and to gain insights into researchers’ perceptions of the gray areas of conducting
research.

Selection and Recruitment of Focus Group Participants

To ensure that the interviewees would understand each other’s work and ways of
doing research and could be expected to have similar views on what constitutes good
and bad research practices, respectively we primarily focused on the participants’
research practices, i.e. on ‘how science is done’, when composing the groups as
described in the Methods section.

Further selection criteria impinge on the number of interview participants. Each
focus group had to consist of a minimum of four and a maximum of six participants
with a balanced gender composition. Two to three sub disciplines within each of
the five main research areas should also be represented in each focus group, and
the selected disciplines should cover all major subfields of the five main areas (e.g.
political science, economics, law, and psychology within the social sciences).

The selection of interviewees was based on an ‘information-oriented’ (Bo, 2005,
71) selection strategy with the objective to reach a broad group of researchers from
different main and subfields. Generally, the focus group literature points to sample
homogeneity as the most effective composition strategy in terms of group dynam-
ics due to the presence of a common frame of reference (Halkier, 2016; Morgan,
1997). This is the predominant rationale for choosing segmented groups, according
to the selection strategy of ‘how science is done’, epitomized as variation in research
practices and knowledge production models. At the same time, we wished to intro-
duce some heterogeneity into the groups in order to create a balance between rec-
ognisability and knowledge exchange, as too much homogeneity may cause shared
knowledge to be taken for granted and left unsaid during focus group discussions.
We established diversity by ensuring that the groups were composed of both men
and women and by including researchers at stratified career levels (which is likely to
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correspond to the variation in age too): postdoc/assistant professor, associate profes-
sor, and professor. Furthermore, while we wished to establish a setting of optimal
interaction conditions, we also wished to pursue group variation to gain in-depth
understandings and to foster a group dynamic from which it would be possible to
elicit differences in QRP perceptions and practices as well as differences in terms of
potential causes (individual, institutional, societal, etc.). As a sample criterion, we
avoided senior/junior constellations from the same institute in order to reduce par-
ticipants’ reticence to speak openly. Likewise, we strived to recruit people with no
prior research collaborations.

The recruitment of focus group participants was based on a combination of strat-
egies. To increase credibility and variation, we aimed to conduct purposeful random
sampling (Palinkas et al., 2015) by systematically trawling university webpages of
the selected disciplines, commencing from the top of the lists of researchers, select-
ing researchers that met our criteria. Concurrently, we informed heads of depart-
ment that we were going to recruit participants for our study, and that we would be
contacting employees via their public university emails. A snowball/chain sampling
strategy supplemented the strategy of searching webpages, and we used our own net-
work to find potential interview participants not known to the interviewers. Recruit-
ing participants for such a large-scale focus group study with 22 focus groups was
challenging, and we invited a total of 808 researchers. Each focus group had three to
six participants, and a total of 105 researchers took part in the study.

Interview Design

The moderator guide was structured as a ‘funnel model’ (Halkier, 2016). After
an introduction explaining the purpose of the study, communicating the interview
guidelines, and introducing the participants, each interview opened with an explora-
tive question inquiring into the participants’ thoughts on what constitutes a good
or favorable research process and examples hereof. The discussion then moved on
to the subject of QRPs, and the participants were asked to list challenges, if any,
in upholding good research practices within their field of research. Before further
exploring the pre-defined themes of QRP causes and developments, we spent a third
of the scheduled time doing a ranking exercise. First, the participants were asked
to write down a severe or prevalent QRP within their area of research. Then they
were given eight pre-written cards with pre-defined QRPs and, based on group dis-
cussions and negotiations, asked to place the pre-written cards as well as their own
cards on a simple QRP ‘severity scale’ ranging from ‘not severe’ to ‘severe’ to ‘very
severe’. The participants were told that the scale covered the ‘gray area’ between
RCR and FFP. We did not provide further specifications of the concept of severity
prior to the exercise, as we wanted to encourage extempore researcher understand-
ings of the particular “objects” exposed to harm, such as individual researchers and
their careers, particular research projects or research fields or science in general in
terms of research beneficiaries, general trust in science etc. After this first part of the
exercise and a short break, the interviewees were asked to rank the same cards on a
‘prevalence scale’. Again, we used a very simple scale ranging from ‘not prevalent’
to ‘prevalent’ to ‘very prevalent’. The eight QRP examples used are well-known
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QRPs in the literature. To arrive at these particular eight examples, the 60 QRP
examples in Bouter et al. (2016) were sorted and categorized into a smaller num-
ber of practices using facet analysis. The final set of eight QRPs were then selected
based on an assessment of their importance and resonance within and across the
different fields of research. The eight QRPs are: lack of transparency in the use of
methods and empirical data; selective reporting of research findings; salami slicing;
p-hacking and/or HARKing (Hypothesizing After the Results are Known); selective
citing; unfair assignment of authorship; unfair reviewing; inadequate data manage-
ment and data storage.

The rationale for including the exercise, and especially for using the eight pre-
written cards in all groups, was to gain an understanding of how different discipli-
nary research fields assess the prevalence and severity of different QRPs. Through
participant deliberations, we also wanted to gain insight into their understanding
of the different QRPs (e.g. what selective reporting of research findings or unfair
assignment of authorship could mean within different fields). The exercise also cre-
ated a structured, though dynamic and creative space for lively discussions that,
presumably, produced comparable knowledge that might have been difficult to elicit
otherwise.

Coding and Analysis Strategy

Each interview lasted one hour and 45 min including a break. The interviews were
carried out in Danish, and they were subsequently transcribed verbatim and coded
in the software and data facilitation program NVivo. In this article, we focus on the
QRPs that participants themselves reported during the first part of the exercise. The
data coding of these emerging QRPs from the 107 written cards yielded 62 differ-
ent ‘first rounds of codes’ that were also separately coded based on their prevalence
and severity ranking.* These rankings were coded based on the transcriptions and,
in cases of doubt, checked against the photo and video material of the exercise in
question. Subsequently, they were coded in a second and third round of coding by
both authors. In this coding and validation process, many QRPs were conflated
within similar categories and renamed. In this process, the 62 ‘in vivo codes’ that
remained close to data and the actual spoken words of the participants’ were care-
fully assessed, compared, sorted, classified and potentially re-categorized into simi-
lar QRPs or QRPs already established within the literature. As to the latter, well-
known QRPs were sometimes described under a different headline. Such QRPs were
then re-categorized and renamed in keeping with existing practices. A total of 34
different main QRPs were identified within the humanities, medical sciences, tech-
nical sciences, social sciences, and natural sciences. To enhance transparency and
reader assessment of the final set of emerging QRPs, the Table in the supplementary
material (to be found in the folder “Focus Group Study” at the PRINT project’s OSF

4 Prevalence was coded according to the five categories: not prevalent, somewhat prevalent, prevalent,
rather prevalent, very prevalent. Severity was coded according to the five categories: not severe, some-
what severe, severe, rather severe, very severe.
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site: https://osf.io/rf4bn/) lists all QRPs with their original labeling and description,
their prevalence and severity ranking, the related field of research and research dis-
cipline, as well as relevant coding comments. Furthermore, the full list of emerging
QRPs displays the complexity, nuances, and variety of the practices that researchers
identified as QRPs.

Appendix 2: In Which and in How Many Main Areas of Research Were the QRPs
Mentioned?

Name of emerging QRP Mentioned in main research Number of main areas of
area research
Breach of ethical principals Humanities
2 Cherry picking sources and All 5
data
3 Deselection of resource- Social sciences 1

demanding methods

4 Exclusion of other traditions Medical sciences +humanities 2
on a questionable foundation

5 Fashion- determined choice of  Social sciences 1
research topic

6 Fishing Medical sciences 1
7 Harking Medical sciences 1
8 Ignoring negative results Technical sciences 1
9 Inadequate data management ~ Humanities 1
and data storage
10  Inadequate use of data Medical sciences 1
11 Inadequate use of methods Humanities + natural Sci- 4 (minus Social science)
ences + technical sci-
ences +medical sciences
12 Instrumental and marketable Social sciences 1
approach
13 Insufficient preparation and Technical sciences + humani- 2
reading of existing literature ties
14 Lack of a clear and well- Medical sciences 1
defined research question
15  Lack of controls Medical sciences 1
16  Lack of critical reflection Medical sciences 1
17 Lack of transparency about Social sciences 1
conflicts of interests
18  Lack of transparency in the use Natural Sciences + medical 2
of methods and empirical sciences
data
19  Lack of validation Technical sciences + Natural 4 (minus social science)
sciences + humanities + med-
ical sciences
20 Non-representative sampling ~ Technical sciences
21 Overgeneralising results Natural sciences +humanities 2
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Name of emerging QRP

Mentioned in main research
area

Number of main areas of
research

22

Overselling methods, data or
results

Technical sciences

Social sciences +humani-

1

4 (minus natural science)

23 P-hacking
ties + medical sci-
ences + social sciences

24 Plagiarism-like behaviour Humanities + technical sci- 2
ences

25 Politicisation of one’s research  Natural sciences + social sci- 2
ences

26  Re-use of research material Humanities

27  Salami slicing Social Sciences + natural 2
sciences

28  Selective citing Humanities + social Sci- 3

ences + medical sciences

29  Selective reporting of research Medical sciences + technical 3

findings sciences + social sciences
30  Sloppy use of figures Technical sciences 1
31 Theoretical and methodologi-  Humanities 1
cal authority arguments
32 Tuning and calibrating a Natural sciences 1

method

Medical sciences + social
sciences + technical sci-
ences + natural sciences

33 Unfair assignment of author-
ship

4 (minus humanities)

Humanities + social sci- 3
ences + natural sciences

34 Unoriginality

Supplementary information The online version contains supplementary material available at (https://
doi.org/10.1007/s11948-021-00310-z).
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