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Summary of Thesis

This thesis examines the systemic, institutional, and individual-level correlates of questionable
research practices (QRPs) across three empirical papers. Collectively, the papers contribute to
the development of a comprehensive explanatory framework for understanding researcher

misbehaviour across disciplinary and national contexts.

Paper A draws on secondary analysis of the International Research Integrity Survey (Allum et
al., 2023) to assess the relative association with individual- and institutional-level factors on
self-reported QRP engagement. Employing a multilevel modelling approach, this study
identifies key predictors of research practices at the measurement, individual and institutional
levels. Paper A has been published in Research Integrity and Peer Review (Brooker & Allum,

2024).

Paper B builds on these findings by investigating one potential mechanism underlying self-
reported QRP engagement: researchers’ perceptions of their peers’ behaviours within their
field. Using secondary data from a large-scale international survey conducted as part of the
Practices, Perceptions, and Patterns of Research Integrity (PRINT) project, Paper B employs
Bayesian multilevel modelling to test whether perceptions of peer behaviour predict individual

self-reported engagement in QRPs.

Paper C extends this line of inquiry by examining additional individual- and system-level
correlates of QRPs. Specifically, it explores the roles of researchers’ values, motivations,
normative commitments, epistemic orientations, personality traits, and political orientations.
Unlike the preceding studies, the data analysed in Paper C were collected specifically for this
thesis and comprise survey responses from researchers working across a range of disciplines

and countries.
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Chapter 1

Introduction



Introduction

Replication is the cornerstone of science. When a scientific finding is real, teams of
scientists should be able to run the same study and reproduce the same results. If this attempt
at replication fails, and the same results are not reproduced, the scientific record should be
corrected. In other words, self-correction represents the primary goal of science — whereby
errors are weeded out over time — and replication represents the primary means of achieving
self-correction. However, since 2010, many exciting, newsworthy findings have not held up
when subjected to empirical scrutiny. Take ‘power posing’, for example. This practice, of
adopting an expansive, open body posture, was widely promoted as a means of boosting
confidence, feelings of power and risk-taking behaviour. However, large-scale replication
attempts failed to reproduce these effects. Cases like this have raised an important question: if
replication is the cornerstone of science, why do some findings not stand up to repeated
empirical scrutiny?

This thesis addresses one critical dimension of the answer: questionable research
practices (QRPs). QRPs are situated in the ambiguous area between rigorous scientific practice
and outright misconduct. They encompass behaviours such as hypothesising after results are
known, continuing data collection until statistical significance is reached, or failing to report
non-significant findings. Such practices are frequently employed without intent to deceive and
in some cases may be defensible on ethical or empirical grounds. However, researchers are
embedded in systems that privilege novelty, innovation, and positive outcomes, they work at
institutions with specific cultures, policies and rules, and they have their own motivations,
values, traits and beliefs about how science ought to be done. The central argument of this
thesis is that QRPs emerge as the product of interactions between these levels: systemic

incentives, local research climates, and individual dispositions.



On this basis, this thesis asks three questions. Firstly, to what extent does self-reported
QRP engagement vary from place to place — between countries and research institutions — and
which institutional features matter? (Paper A) Secondly, do researchers’ perceptions of what
others are doing correlate their own behaviour — are they more likely to cut corners and cheat
because their peers do? (Paper B) Thirdly, how do individual factors (like values, personality
traits, and motivations) stack up against systemic pressures (publication and funding pressure)
in predicting self-reported QRP engagement? (Paper C).

The downstream consequences of engaging in QRPs are profound. Findings built on
fragile foundations can enter the scientific record, resources of time, money, and intellectual
effort are misdirected toward effects that do not exist, policy responses are shaped by
misleading evidence, and public trust in science is undermined. Other QRPs, such as gift
authorship or excluding important information from a scientific manuscript, can have other
effects, such as undermining accountability, and potentially impacting the perceived legitimacy
of science. At the very least, such practices are disingenuous. Understanding the correlates of
QRPs is therefore essential for identifying appropriate points of intervention. If these practices
are primarily a product of systemic incentives, reform in how scientific contributions are
rewarded and evaluated is required. If they cluster within particular institutions, changes to
research culture, governance, and institutional policy are necessary. If, however, individual
motivations, values, and normative commitments are decisive, then interventions must target
researchers themselves. This thesis advances a framework of the correlates of self-reported
QRP engagement in order to identify the most efficacious leverage points for enhancing the

reliability, trustworthiness, and societal impact of science.

Background
A plethora of scientific conclusions have now attained an established status within the

accepted canon of scientific knowledge. For example, there is little room for doubt that



cigarette smoking is a powerful, dose-dependent cause of lung cancer (Lee et al., 2012; Gandini
et al., 2008; Feiling et al., 2023; O’Keeffe et al., 2018; Zeng et al., 2019). Moreover, we know
from cognitive psychology that people take longer and are more error-prone when naming the
ink-colour of an incongruent colour-word (e.g., the word ‘red’ printed in blue; Macleod, 1991)
— a phenomenon known as the Stroop effect (Stroop, 1935). We also know from the field of
Economics that for each additional year of school, there is average causal gain of approximately
9% in annual earnings (Psacharopoulos & Patrinos, 2018; Horie & Iwasaki, 2022; Montenegro
& Patrinos, 2014). These established 'facts' — that is, empirical observations that have been
consistently confirmed and widely accepted as true — have informed effective interventions,
regulation, and policies, that have successfully and tangibly impacted society in their respective
domains. For example, the well-established link between cigarette smoking and lung cancer
lead to restrictions on advertisement and marketing, increased taxation, widespread smoking
bans in certain indoor spaces, numerous public health campaigns, and litigation against tobacco
companies. As a result, there was measurable decline in smoking — in the UK, 20.2% of the
UK population smoked in 2011, compared to 11.9% in 2023, a decline of 8.3 percentage points
over a ten-year period (Office for National Statistics, 2024).

What unites these diverse phenomena is their empirical validation across multiple,
independent studies that have reproduced the original effects. Through such successive
replications, findings acquire the robustness needed to enter the canon of scientific knowledge
(Schmidt, 2009). Yet concerns have grown in recent years that this self-correcting process is
faltering, with many findings failing to replicate. This so-called “replication crisis” (Baker,
2016; Pashler & Harris, 2012; cf. Rawat, 2022) has been most visible in psychology and
medicine, where high-profile replication initiatives have produced sobering results. This
awareness has in part been driven by several high-profile replication efforts that did not yield

statistically significant results or effect sizes consistent with the original findings (Open



Science Collaboration, 2015; Camerer et al., 2018). For example, an early, large-scale
reproducibility attempt in psychology undertaken by Brian Nosek and colleagues, attempted to
replicate one-hundred studies published in the Journal of Personality and Social Psychology,
Journal of Experimental Psychology: Learning, Memory & Cognition, and Psychological
Science. Of the ninety-seven original articles that found statistically significant effects, only
36% of these effects could be replicated (Open Science Collaboration, 2015). Similarly,
Camerer et al. (2018) attempted to replicate the findings from twenty-one social and
behavioural science papers published in Nature and Science between 2010 and 2015.
Statistically significant effects in the same direction of the original effect were only found in
62% of the studies.

These replication failures have prompted intense debate about their underlying causes.
The answer is multi-factorial, with a combination of statistical, methodological, and
sociological reasons. Some phenomena may exist only within specific cultural, temporal, or
procedural contexts (Klein et al., 2018), meaning attempts to replicate are destined to fail
because they are context-specific. For example, some findings may result from hidden
moderators, with effect-size heterogeneity only revealed in diversified replications. Likewise,
confounders may remain unknown, unmeasured, or measured poorly, meaning that original
estimates are biased and spurious. If an effect is identified among a sample of undergraduate
students in the United Kingdom in 2005, a replication among a sample of online adults in China
in 2024 may fail to find the same effect, on the basis that the effect is context or temporally
specific. Researchers rarely know beforehand whether these contextual factors matter, with a
default to ceteris paribus assumptions, whereby researchers only engage in boundary-testing
once the base effect appears secure. This represents the ‘normal’ process of scientific enquiry,
whereby researchers start by exploring an empirical claim, before testing its robustness and

engaging in boundary-mapping through replication. On this basis, failures to replicate may



sometimes represent a benign and integral part of the normal process of science and are not a
cause for alarm.

That being said, there is an emerging consensus within the meta-scientific community
that many of these replication failures can, at least in part, be attributed to causes that are more
insidious. At the sharper end lies overt scientific misconduct, defined as fabrication,
falsification, and plagiarism (FFP; John et al., 2012). While serious, misconduct appears
comparatively rare, with prevalence estimates for falsification and fabrication ranging from
1.9% to 4.3% depending on the study (Fanelli, 2009; Gopalakrishna et al., 2022). More robust
field-specific evidence comes from forensic analyses, such as image-screening studies in
biomedical research, which identify problematic duplications in 3.8% of papers (Bik et al.,
2016; Bucci, 2018). Retractions provide further evidence, although they remain infrequent
(0.05-0.2% of published papers in 2023; Van Noorden, 2023), and many result from errors
rather than misconduct. Even so, misconduct is implicated in around 60% of biomedical
retractions (Hwang et al., 2023).

However, there is widespread consensus that the replication crisis has less to do with
overt cases of scientific misconduct and more to do with questionable research practices

RPs; John et al., 2012; Simmons et al., 2011; Wicherts et al., 2016).! Beyond replicability,
y P y

!'Tt is important to note that the relationship between QRPs and replication is not
straightforward. Some research suggests that QRPs do not necessarily have large effects on
replication outcomes (Ulrich & Miller, 2020), that their effects may be limited to particular
research contexts (Rubin, 2023; Rubin, 2025), and that, in some cases, they may even
increase apparent replication rates (Francis, 2012). Commonly discussed QRPs, such as p-
hacking, HARKING, and publication bias, may therefore be less effective in explaining the
replication crisis than is often assumed (Rubin, 2025), and may not always be as problematic
as previously suggested (Leung, 2011; Oberauer & Lewandowsky, 2019; Mohseni, 2020;
Rubin, 2022; Vancouver, 2018; Adda et al., 2020; Erasmus, 2024; Gupta & Bosco, 2023;
Rooprai et al., 2023). Moreover, the extent to which low replication rates should themselves
be regarded as a problem has also been contested (Rubin, 2023; Rubin, 2025; Fanelli, 2018;
Lewandowsky & Oberauer, 2020).

The author recognises that not all QRPs are unethical or harmful in every instance. Given
their ethical ambiguity, and the fact that some may be justifiable in particular contexts,



QRPs have other potential downstream effects, such as wastage of resources, growth of false
research literatures, erosion of trust, reduced credibility of legitimate findings and slower self-
correction.

QRPs are without straightforward definition but include practices that exist in the
ethically ambiguous area between sound scientific practice (characterised by methodologically
robust, ethical, transparent, and open inquiry) and scientific misconduct. They are numerous
and involve the exploitation of the flexibility that exists at various stages of the research
process, from research, through peer review, to publication. They include practices such as p-
value hacking (or, ‘p-hacking’), which is a group of practices that involve running many
different statistical tests and analytical specifications (e.g., stopping data collection early,
including/removing covariates, running multiple modelling choices) until statistical
significance is obtained (Head et al., 2015; Norman, 2014), which increase the likelihood of a
Type-I error rates (Simmons et al., 2011) and exaggerate effect sizes. Relatedly, Hypothesising
After Results are Known (‘HARKing’; Kerr, 1998), involves passing off post-hoc findings as
if they are an a-priori theory. On the one hand, this is disingenuous, but on the other hand,
hypotheses are retrofitted to data, so they cannot be proven wrong, undermining the scientific
goal of Popperian falsification. Other examples from quantitative research include under-
powered studies, lack of blinding or randomisation in experiments and not correcting for

multiple statistical tests (e.g., by using Bonferroni corrections).

certain QRPs may sometimes be appropriate. However, even where QRPs have limited
effects on replication rates, they may still have important downstream consequences,
including the production of false research literatures, wasted resources, distorted theory
development, poor educational signals, and reduced credibility of legitimate findings. On this
basis, the present discussion treats QRPs not merely as contributors to replication failure, but
as practices that may undermine the integrity and reliability of research more broadly.



QRPs are not limited to quantitative research either and extend beyond the data
collection and analysis stages, with other QRPs including misleading grant or ethics
applications (Bouter et al., 2019), poor record keeping, concealing null results in publications,
over-claiming, gifting authorship, excluding authors where authorship is warranted, citing
one’s own work when it is irrelevant, or ignoring legitimate requests for publication correction.
Emerging QRPs include not making code and data available in accordance with open science
mandates and policies, and using — or, not indicating use of — generative language Al in
research design, analysis, manuscript preparation and peer review. While these practices, when
in isolation, are less impactful than misconduct, the concern arises given the frequency at which
researchers engage in them (John et al., 2012; cf. Fiedler & Schwarz, 2016). One of the earliest
studies investigating the prevalence of QRPs was a meta-analytical study conducted by
Martinson et al. (2005). In their survey study, they found that approximately 33% of researchers
admit to having engaged in a QRP or misconduct within the three years prior to completing
survey. A subsequent meta-analysis found that 33.7% of researchers admit to having engaged
in QRPs (Fanelli, 2009). Recognising that such self-report estimates likely underestimate the
true extent of self-reported engagement — given response bias when admitting to sensitive and
unethical behaviours — John et al. (2012) used incentives for truth telling and an anonymous
elicitation survey format to assess QRP prevalence estimates amongst psychologists. They
found prevalence estimates up to 100% for some QRPs, including p-hacking and selectively-
reporting. Conversely, a more recent meta-analytical study by Xie et al. (2021) found more
modest prevalence estimates of 12.5%. However, given that self-reported engagement is non-

zero, the cumulative impact of these practices over time should not be understated.?

2The objective of this thesis is to investigate the relationships and associations between variables, rather
than to provide a precise or definitive estimate of the population-level prevalence of QRPs. A substantial
body of literature has attempted to quantify the exact baseline rates of QRP engagement (see, Martinson
et al., 2005; Fiedler & Schwarz, 2016; Fanelli, 2009; John et al., 2012; Xie et al., 2021), establishing an
absolute percentage is highly fraught. As discussed in the discussion of this thesis, methodologically,
survey data in this domain is inherently prone to social desirability bias, differential non-response, and



The exploitation of the degrees of freedom in the research process inflate the probability
of Type-I errors (that is, ‘false positives’). In a demonstration using computer simulations of
experimental data in psychology, it was found that merely adjusting four degrees of freedom
in the analytical process — e.g., analysing multiple dependent variables, increasing the number
of observations — statistical significance can be found in up to 61% of cases where no effect
actually exists, meaning a twelve-fold inflation in the Type-I error rate (Simmons et al., 2011).
In a landmark paper, John Ioannidis presented a positive-predictive-value model showing that
when this bias is layered on to weak priors and low power, the post-study probability that a
statistically significant finding is in fact true can fall below the 50% mark (Ioannidis, 2005).
This provided basis for Ioannidis’ claim that ‘most scientific findings are false’. When a follow-
up study is run to assess the original effect under a strict, pre-planned analytical strategy that
does not allow for the exploitation of the flexibility in research process, the original effect
almost always reduces in magnitude or disappears. However, erroneous effects and invalid
theories can persevere for considerable time, as biases in the publication system that favour
statistically significant, novel, and exciting findings may mean the knowledge-correcting
findings are filled away and not published (i.e., ‘the file drawer’ problem; Rosenthal, 1979;
Sterling et al., 1995). The visible scientific literature is pre-filtered for success, meaning effect

sizes are inflated upwards and theoretical claims appear more robust than they really are.?

varying interpretive frames across different disciplines. Fundamentally, this thesis operates on the
principle that from an institutional and ethical standpoint, the absolute prevalence rate is secondary to
the fact that the baseline is non-zero. Whether a specific practice is reported by 10% or 50% of a given
sample does not alter the underlying reality that QRPs introduce systemic unfairness, compromise
scientific integrity, and reward disingenuous behaviours. The primary harm of QRPs exists independently
of their exact frequency or their eventual downstream consequences on replication outcomes.

3 Other QRPs do not impact the replicability of past results. For example, gifting authorship to an individual
who has not contributed sufficient to the project dilutes accountability, credit and resources become
disingenuously misallocated, and post-publication dialogue becomes difficult and less-efficient (contact authors
may not have access to data or code, thereby undermining reproducibility, and requests for corrections may hit
dead ends).
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The epistemic fallout is severe. Spurious effects remain canon until enough contrary
evidence accumulates, or until a systematic, high-powered replication study (of the kind
mentioned earlier) demonstrate the invalidity of the original claims. Significant quantities of
resources, including time, money and research effort are wasted carrying-out follow-up studies
that chase statistical artefacts. Chalmers & Glasziou (2009) estimate that up to 85% of global
biomedical-research expenditure is wasted each year as a result of flawed design, analysis, and
reporting. Downstream, policies, interventions, guidelines, and treatments informed by shaky,
invalid evidence become destined to fail in addressing societal issues. In turn, these practices
— and the resulting failed replications — fuel scepticism in science, and lead to a decline in trust
in science, thus undermining future interventions and strategies that rely on buy-in from the
general public. Experimental evidence shows that failed replications measurably lower
laypeople’s trust in researchers and science as an institution (Hendriks et al., 2020).

This raises a critical question: what factors lead researchers to adopt practices that
compromise the validity of their findings, undermine reproducibility, diminish the societal
value of their work, and erode public trust in science? An emerging, cross-disciplinary
literature has sought to elucidate these causal factors and mechanisms, with specific causes
identified at the individual, institutional and system-level. However, this literature is heavily
fragmented, and an integrative account of why researchers, across contexts, adopt QRPs is

noticeably absent.

System-level Factors

The predominant paradigm explaining why researchers' engage in QRPs posits that
current incentive structures within academia are fundamentally misaligned with the normative
ideals underpinning rigorous scientific conduct (John et al., 2012; Bouter, 2015; Edwards &
Roy, 2017). Academic institutions use simple metrics for assessing for hiring, promotion,

permanency, and tenure (Moher et al., 2018). This, combined with a publishing bias that
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favours statistically significant, novel, and exciting scientific findings (Sterling, 1959; Dwan
et al., 2013; Chavalarias et al., 2016), creates a high-pressure, hyper-competitive academic
environment which incentivises researchers to ‘game the system’ and ‘cut corners’ to obtain
positive, aesthetically adequate and, hence, more-publishable results. That is, cheating
maximises their chances — and thereby their frequency — of publication (‘publish or perish’;
Head et al., 2015; Simmons et al., 2011). The favouring of positive findings by academic
journals is evidenced by the visible absence of null findings in the published literature
(Chavalarias et al., 2016). Researchers’ behaviours are steered by what they view as important,
and avoiding joblessness (or, careerlessness) is feasibly, and understandably, held in high
regard by most researchers.

Certainly, there is accumulating empirical evidence indicating a direct relationship
between publication pressure and self-reported engagement in QRPs (Schneider et al., 2024;
Gopalakrishna et al., 2022; Maggio et al., 2019). For example, Schneider and colleagues (2024)
found that across a sample of researchers in Europe and the United States of America,
publication pressure was the strongest predictor of self-reported QRP engagement, compared
to personality traits, perceived QRP acceptability, academic age, and research culture. The
number of researchers who report feeling this pressure has been found to be high, with
approximately 72% of biomedical professors in the Netherlands reporting that there is
‘excessive pressure to publish’ (Tijdink et al., 2013); Maggio et al., 2019). For example,
Schneider and colleagues (2024) found that across a sample of researchers in Europe and the
United States of America, publication pressure was the strongest predictor of self-reported QRP
engagement, compared to personality traits, perceived QRP acceptability, academic age, and
research culture. The number of researchers who report feeling this pressure has been found to
be high, with approximately 72% of biomedical professors in the Netherlands reporting that

there is ‘excessive pressure to publish’ (Tijdink et al., 2013)
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Consequently, reform initiatives have targeted interventions on two fronts. On the one
hand, the metrics used to assess for hiring, promotion, permanency and tenure by academic
institutions have received robust challenge (Hicks et al., 2015; Kretser et al., 2019; Moher,
2018). Using quantitative metrics, such as publication counts, citation counts and journal
impact factors as means of ranking researchers (i.e., when ranking job candidates), fuels hyper-
competition (Edwards & Roy, 2017). These measures have become ‘targets’, and as a result,
in accordance with ‘Goodharts Law’, cease to function as effective indicators of quality (Fire
& Guestrin, 2019). According to their analysis of over 120 million scientific articles, Fire &
Guestrin (2019) find that longer author lists, shorter papers, and a monumental growth in the
number of publications, have resulted in author publication counts no longer being valid, nor
reliable, measures of academic success. Similarly, the authors find that citation-based metrics
of researcher productivity have become compromised by the number of papers, lengthy
reference lists and self-citation. As a result, alternative metrics for assessing researcher impact,
such as new indices (Bartneck & Kokkelmans, 2010; Post et al., 2018; Romanovsky, 2012;
Wu, 2009; Waltman et al., 2011), qualitative metrics (Hicks et al., 2015; e.g., narrative CVs;
Bordignon et al., 2023), and researchers’ broader contributions (e.g., replication attempts, peer
review and knowledge sharing; Moher et al., 2020) are increasingly being adopted as more
robust measures of scientific success.

On the other hand, there have been calls for reform of the antiquated publication model,
advocating for the increased publication of non-significant results, negative effects (Ware &
Munafo, 2015; Nosek, Spies & Motyl, 2012) and replication studies. Relatedly, the use of
registered reports — whereby, journal editors agree to publish unknown results based on
research design and methodological rigour ahead of data collection — can be used to mitigate
the publication bias towards statistically significant findings. A similar approach, ‘result-blind

peer review’ — where reviewers review an article by looking at the research question and
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methods only — is a novel means of addressing the bias towards statistically significant results
(Woznyj et al., 2018). Registered reports are already being used in Cortex and Comprehensive
Results in Social Psychology, while results-blind peer review trials have been undertaken by
BMC Psychology. There are additionally journals now dedicated to publishing negative and
null results, including the Journal of Negative Results in BioMedicine and Journal of Articles
in Support of the Null Hypothesis. Many of these reforms are recent, so it is too early to measure

how they have impacted the skew towards positive results in the scientific literature

Institutional-level Factors

As discussed, evidence suggests that institutional assessments for employment,
permanency, and promotion in combination with systemic biases inherent within the academic
publication system, collectively exacerbate researchers' self-reported engagement in QRPs.
However, institutional research cultures, coupled with policy and governance structures — and
researchers’ perceptions of them — additionally shape the degree to which individuals may be
willing to compromise their integrity. For example, Martinson et al. (2006), based on a survey
of researchers funded by the National Institutes of Health (NIH), found that when researchers
believe they are being treated unfairly by their organisation (‘organisational (in)justice’), they
are more likely to compromise their research integrity. Similarly, where research climates are
perceived more negatively (Haven et al., 2019; Crain et al., 2014; Armond & Kakuk, 2022),
work relationships are poor (as a result of competition; Anderson et al., 2007a) and mentoring
is inadequate (Anderson et al., 2007b), researchers are more likely to compromise their
integrity (Crain et al., 2014; Armond & Kakuk, 2022).

Moreover, research institutions have increasingly implemented policies and
programmes explicitly aimed at promoting research integrity. Institutional responsibilities
typically encompass providing education and training in the responsible conduct of research,

maintaining clear procedures for addressing allegations of scientific misconduct, and actively
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encouraging best practices in scientific research. Institutions additionally respond to research-
related legal and regulatory compliance responsibilities, such as regulations governing research
on humans and animals, human tissue, data use, environmental regulations, and financial
conduct. However, due to their inherent ethical ambiguity, QRPs frequently fall outside the
scope of formal institutional (and national) governance frameworks and regulation and thus
tend to be addressed primarily through general guidance provided in training sessions,
mentoring relationships and indirectly through promotion of positive research cultures. That
being said, the open science movement has seen widespread implementation of policies and
practices based on national and international concordats and guidance, such as the
Transparency and Openness Promotion (TOP) Guidelines (Centre for Open Science, 2025),
the UK Concordat on Open Research Data (The Concordat Working Group, 2016), NIH 2023
Data Management & Sharing policy (NIH, 2023), the European Code of Conduct on Research
Integrity (ALLEA, 2023). Indirectly, institutional policies may contribute to mitigating self-
reported engagement in QRPs; however, the extent of their actual impact on researcher

behaviour remains relatively understudied and lacks substantial empirical investigation.

Individual-level Factors

Attributing researcher misbehaviour solely to asymmetric incentive structures is both
reductionist and deterministic. Although a growing body of evidence — and significant theory
— links misaligned incentives to sub-optimal research practices, treating such structures as the
sole causal mechanism is analytically convenient and obscures the social, cognitive, and
psychological determinants that also shape scientific conduct. Correlational research suggests
that individual-level factors may be as important as systemic-level pressures in predicting self-
reported QRP engagement (Schneider et al., 2024; Gopalakrishna et al., 2022). For example,
cognitive biases when navigating research decisions (John et al., 2012; MacCoun, 1998;

Nuzzo, 2015) and competency shortfalls in methodology (John et al., 2012; Munafo et al.,
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2017), data analysis (MacCoun, 2022) and research ethics (Johnsson et al., 2014; Resnik, 2011)
have been found to influence researcher practice.

The proposition that deficits in methodological competence underlie low-quality,
irreproducible, and ethically questionable research findings strengthens the case for a
heightened emphasis on rigorous integrity and ethics training. This awareness has translated
into structured training in integrity being offered by many institutions, sometimes as core
curricular for doctoral training, and is favoured as a fix for suboptimal research practice.
Indeed, some academic organisations, such as the University of Oxford (University of Oxford,
2023), and funders such as the NIH and the National Science Foundation, mandate integrity
training as a condition of study/funding. However, a study of biomedical researchers in the
Netherlands finds that childhood education and personality traits may have a greater influence
on research practice than formal training (Satalkar & Shaw, 2019). Moreover, the limited
number of studies examining the relationship between research integrity training and actual
researcher behaviour have generally reported either negligible or weak associations (Anderson
et al.,, 2007b; Antes et al., 2010). On this basis, there is debate as to what extent integrity
training is a remedy for engagement in QRPs. That being said, there is likely nuance to the
relationship. For example, studies have shown that researchers who strive for skill development
engage in QRPs significantly less than those who strive for skill demonstration (Janke et al.,
2019). On this basis, such tests of efficacy of integrity training are likely confounded by a
number of factors, including researcher motivation. Studies investigating the effectiveness of
integrity training should take such nuance into account.

Beyond this, limited research has sought to empirically investigate the roles of
researchers’ personal motivations or science-specific motivations on researcher behaviour.
Studies into individual differences have found that agreeableness and conscientiousness, are

negatively correlated with self-reported QRP engagement (Schneider et al., 2024; Giluk &
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Postlethwaite, 2015). Moreover, it has been found that Machiavellianism is positively
correlated with self-reported QRP engagement (Tijdink et al., 2016). However, empirical
research examining the psychological determinants of engagement in QRPs remains limited.
A commitment to normative ideals that are conducive with good science may prevent
QRP engagement, especially in the face of systemic incentives. Robert Merton in The
Normative Structure of science (1942) delineated four normative ideals, which act as
“prescriptions, proscriptions, preferences, and permissions” for researchers within the
ecosystem of science. These values, according to Merton, are internalised by researchers and
become a part of their conscience. These normative ideals, include communalism (scientific
discoveries are common heritage), universalism (truth-claims should be evaluated by
impersonal, pre-established criteria), disinterestedness (personal or commercial gain should be
subordinate to objective inquiry), and organised scepticism (the submission of claims to
systematic, organised criticism). These normative ideals function to keep researchers motivated
to the collective goal of extending certified knowledge. There has been ongoing debate about
the extent to which these values are internalised by researchers (Mitroff, 1974; Macfarlane,
2023; Koppel et al., 2025) and the degree to which they shape everyday scientific conduct.
Even Merton in his original delineation stated that internalisation of these norms by researchers
occurs to varying degrees, and that social, political, and economic forces may pull researchers
in the opposite direction. Moreover, Mulkay (1976) argued that these norms are an ‘ideology’
that researchers use to legitimise their craft and are not a reliable guide to actual behaviour.
Empirical evidence, primarily from self-report surveys, shows that internalisation of
these normative ideals is widespread, but not universal (Anderson et al., 2010; Bray & von
Storch, 2017; Macfarlane & Cheng, 2008; Kim & Kim, 2018). To date, the small body of
empirical work examining the link between scientific norms and poor scientific conduct has

relied almost exclusively on correlational studies. One study, based on a survey of researchers
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in the Netherlands, found that a stronger commitment to the normative values of science
(operationalised as a single construct) was positively correlated with self-reported QRP
engagement (Gopalakrishna et al., 2022).

Moreover, the extent to which the benefits of engaging in QRPs are perceived to
outweigh the potential consequences (‘risks’), the greater the self-reported engagement
(Gopalakrishna et al., 2022; Bruton et al., 2019). A study of researchers in the Netherlands
found that perceived likelihood of QRP detection by reviewers correlated with reduced self-
reported engagement in these practices (Gopalakrishna et al., 2022). Relatedly, Bruton et al.
(2019) found that among a sample of NIH-funded scientists, where QRPs are deemed as riskier,
they were less willing to engage in them. In this sense, academia can be construed as producing
a criminogenic opportunity structure, whereby academics are motivated offenders, with
systemic incentives (publication, tenure, promotion) motivating researchers to engage in such
behaviours, with low chances of detection and sanction increasing the likelihood of
engagement. This presents another potential avenue of remedy, where bolstering detection
mechanisms (e.g., with open science practices, such as pre-registration, mandating data and
code availability) and maximising real-world consequences (greater sanction) for transgressing
integrity standards may offer crucial levers for fostering research integrity.

Finally, the social-psychological process of normative influence feasibly has an effect
on how researchers behave. Descriptive norms — people’s perceptions of what “most others”
do (Bicchieri, 2017) — can encourage unethical academic behaviour, including academic
cheating (McCabe, 2002; Smyth & Davis, 2004; Chapman et al., 2004; Stone et al., 2009) and
scientific misconduct (Sacco et al., 2018; Rajah-Kanagasabai & Roberts, 2015). Conversely,
injunctive norms — desirable behaviours (Cialdini et al., 1990) — may influence behaviour by
indicating what behaviours are ethically acceptable. It is feasible that these normative processes

influence behaviour in the direction of the norm in the case of more benign and less severe
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cases of research misbehaviour, including QRPs. Perceiving QRPs to be descriptively
normative may motivate researchers to engage in these behaviours through processes of
normative influence (Asch, 1956; Sherif, 1936) and informational social influence (Deutsch &

Gerrard, 1955).

Paper Synthesis
In this doctoral thesis I respond to calls made elsewhere for the identification of the
factors and mechanisms that facilitate and motivate engagement in dishonest scientific
practices (Paruzel-Czachura et al., 2020). Existing literature point towards a multi-level
aetiology: misaligned structures that incentivise corner-cutting, institutional cultures and
governance that amplify or dampen that risk, and individual-level factors (orientations, values,
motivations) that determine whether researchers cross the line. The evidence base is heavily
fragmented and fails to model cross-level interactions simultaneously. The three, separate
empirical papers contained in this thesis contribute to an integrated conceptual model that
delineates how systemic incentives, institutional climates, perceived social norms, and
individual dispositions interact to drive engagement in QRPs. Across three empirical papers,
the following questions are addressed:
1. How much of the variance in self-reported QRP engagement lies at the institution and
country levels, and which contextual factors explain it? (Paper A)
2. Are researchers who think their peers engage in QRPs more likely to report doing so
themselves? (Paper B)
3. In an integrated model, what are the relative associations of individual-level and

systemic incentives in predicting QRP use? (Paper C)

The first empirical paper (Paper A) develops an explanatory model by investigating the

correlates of individual-, organisational- and systemic level factors on self-reported
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engagement in QRPs. Further to this, it seeks to recognise the relative contribution of
individual-level and organisational-level factors on self-reported QRP engagement. If there are
significant organisational-level differences in QRP self-reported engagement, there is an
impetus for empirical investigation to focus on institutional-level factors that correlate with
self-reported engagement, and additionally institutional-targeted solutions (i.e., adjustments to
governance, culture, and policy). On the contrary, if institutional variance in self-reported QRP
engagement is minimal, individual-level, and system-wide, factors should the primary targets
of investigation and intervention. To date, no study has examined variability in self-reported
QRP engagement across universities, with pooled analyses being standard practice. On this
basis, we use multilevel modelling to analyse data from the International Survey on Research
Integrity (IRIS; Allum et al., 2023). This secondary data contains responses to a batch of
questions from researchers operating across disciplinary fields and countries. Specifically, it
investigates whether individual-level factors (such as commitment to Mertonian norms of
science, disciplinary field, contract type, career stage and sex) and organisation level factors
(such as, workplace type, presence of integrity training and institutional statements on research
integrity and organisational culture) correlate with the extent of self-reported QRP engagement.

Preliminary evidence suggests that researchers' perceptions of their colleagues' practices
correlate with their own self-reported engagement in QRPs, aligning behaviour with perceived
norms. For instance, Sacco et al. (2017) found that principal investigators funded by the NIH
in the United States were more likely to consider QRPs as ethically acceptable when such
practices were perceived as normative among their peers. This effect likely operates through
mechanisms of competitive pressure (i.e., a desire to 'keep up' with peers) or through normative
judgements about ethical acceptability (i.e., 'my peers engage in this practice, therefore it must
be permissible'). On this basis, the second empirical paper (Paper B) investigates a) whether

perceptions of normativity correlate with self-reported QRP engagement, and b) the
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mechanisms through which this occurs. If perceptions are a key driver of self-reported QRP
engagement, interventions can target misperceived norms, rather than individual morality or
competency. It opens the door for possible leverage points using novel interventional strategies
grounded in behavioural economics and social psychology, to reduce self-reported QRP
engagement. Paper B utilises data from the Practices, Perceptions, and Patterns of Research
Integrity' (PRINT) survey of researchers operating across disciplinary fields in the US and
Europe. The paper uses Bayesian multi-level modelling to regress self-reported QRP
engagement on perceived prevalence, while analysing the mechanisms through which this
process occurs.

The final paper (Paper C) tests an integrated model of the possible correlates of self-
reported QRP engagement. It builds on Papers A and B by focusing on potential individual-
level and system-level factors of self-reported QRP engagement. This final paper seeks to
present a coherent and integrative empirical model, and partially builds on the theoretical
model presented by Jussim et al. (2019), which outlines how researcher competencies,
motivations, system-level factors and social-psychological influences — such as perceptions of
practice norms — correlate with self-reported engagement.* Specifically, Paper C investigates
how personal motivations (career advancement, ego, and esteem), proximal science-specific
motivations (achievement, impact, and quality), commitment to scientific norms, personality
traits, political orientation, and epistemic orientation (falsification versus confirmation)
correlate with researchers' self-reported engagement in QRPs. Additionally, the paper analyses
the relative importance of systemic pressures — including funding and publication pressures —
and explores the interplay between these individual-level and system-level factors in predicting

self-reported engagement in QRPs. This comprehensive analysis identifies the leverage points

4 Jussim et al.'s (2019) Social Psychological Model of Scientific Practices provides a comprehensive (though,
not exhaustive) theoretical framework of the possible determinants, but also downstream consequences, of
potentially sub-optimal research practices.
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with the highest payoff of reform. The paper uses primary survey data, collected from a sample
of researchers operating across disciplinary fields and countries.

Collectively, these papers move the explanation for self-reported QRP engagement
from organisational context, through individual determinants, to a full multilevel account.
Figure 1.1 presents our proposed theoretical model and serves as a visual illustration of our
hypotheses and exploratory analysis across the three papers.’

Figure 1.1 Conceptual model illustrating the individual-, organisational- and system-level
determinants of QRPs
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Each paper is written in the format of a standalone paper, as they are intended for

publication in an academic journal (and, in one case, have already been published).

Data and Methodological Approach
Paper A (Brooker & Allum 2024; Chapter 2) uses secondary data collected as part of

the Standard Operating Procedures for Research Integrity (SOPs4RI) project in the

SFigure 1 should not be construed as an overview of the analytical strategy, but instead a visualisation of the
conceptual framework for investigation.



22

International Survey on Research Integrity (IRIS). The survey was administered to a sample of
60,000 researchers operating across disciplinary fields primarily in Europe and the United
States. The study seeks to investigate the relative impact of individual-level and organisational-
level factors in determining self-reported QRP engagement. It also seeks to identify the extent
self-reported to which QRP engagement varies across countries, thus addressing whether
national context is important. To achieve this, a multilevel model will be employed to estimate
the proportion of variance attributable to each level of the data hierarchy. This is exploratory
in nature. In addition to identifying the country-level, institutional-level and individual-level
variance, across six multilevel linear regression models, fixed effects at both the individual-
and institutional-levels are estimated. The individual-level fixed effects include contract type,
career stage, disciplinary field, sex, and commitment to scientific norms, while the
organisational-level fixed effects include workplace type (e.g., industry, non-profit, academia),
awareness of an institutional research integrity statement, collegiality and competitiveness of
the working environment, procedures for addressing integrity breaches and presence of
integrity training. The degree to which researchers are committed to the normative ideals of
science, operationalised as a single, unified construct, and the relationship of this commitment
with self-reported QRP engagement, is central to this paper. I additionally estimate cross-level
interactions.

Paper B (Chapter 3) was pre-registered on the open science framework (OSF) on 5%

December 2021 (Available at: https://shorturl.at/QugM?2). The paper analyses data from the

Practices, Perceptions and Patterns of Research Integrity (PRINT) survey, administered to a
sample of 55,000 researchers operating across disciplinary fields in Denmark, Croatia, the
United Kingdom, Austria, and the United States. The survey, fielded in 2018, gathered data on

QRP prevalence, perceptions of prevalence, reward structures and pressure, and personality


https://shorturl.at/QuqM2
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traits. The final analytical sample consisted of 4,646 researchers representing all major

disciplines. The study tests a series of hypotheses:

H1: The more prevalent a researcher perceives QRPs to be within their scientific field,

the greater the extent of their own use of those practices.

H2: Estimates of QRP prevalence within a researcher’s field are indirectly associated
with self-reported engagement in those practices, through beliefs that maintaining

research integrity may have negative career consequences.

H3: The relationship between perceptions of prevalence of QRPs within a researcher’s
field and the extent of their own use of those practices will be greater when the practices

are seen as more damaging to science.

H4: The relationship between perceptions of prevalence of QRPs within a researcher’s
scientific field and the degree to which the researcher has used those practices varies

according to the researchers’ career stage.

HS: Researchers perceive the prevalence of QRPs to be greater in their scientific field

compared to in their own sole or co-authored publications.

The study employs a Bayesian multilevel modelling framework to account for both the
non-independence of responses to QRP items within individual respondents and the
hierarchical structure of the data. The Bayesian framework permits the derivation of a posterior
distribution that expresses the uncertainty in the parameter values, providing a natural
quantification of the uncertainty in inferences. Using multilevel modelling allows us to control
for dependencies between numerous responses to QRP items within the same respondent, while
allowing us to measure how perceived prevalence of each QRP is associated with self-reported

engagement in that particular QRP. That is, it permits us to investigate measurement-level
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variability — variability that is lost when average scores are computed across QRP items. I
regress self-reported QRP engagement on estimates of QRP prevalence using muti-level
ordered categorical models. It additionally models how measurement level variables, such as
judgements about the damage these practices have on science, and respondent-level variables,
including discipline and career stage, relate to self-reported QRP engagement.

Paper C (Chapter 4) analyses the data from a primary cross-sectional survey of
researchers operating across disciplinary fields and countries. The sample is drawn from
individuals who, via the IRIS platform, indicated their willingness to be contacted for
participation in future research. The survey was administered between November and
December 2024 and comprises items that assess researcher behaviour, scientific misconduct,
research culture, normative ideals, motivations, attitudes toward academic freedom, self-
censorship, and demographic characteristics. The study was pre-registered on OSF in

November 2024 (available at: https://shorturl.at/mf9qY’) and was administered to a sample of

18,376 researchers. The final analytical sample consisted of 3,109 researchers. In Paper C, I

test the following hypotheses:

H1: The more individuals are motivated by career achievement, the greater their self-

reported QRP engagement.

H2: The more individuals are motivated by ego and esteem, the greater their self-

reported QRP engagement.

H3: Scientific achievement (e.g., obtaining a higher citation index, publishing more

frequently) is positively associated with self-reported QRP engagement.

H4: A motivation to increase the impact and quality of one's research is negatively

associated with self-reported QRP engagement.


https://shorturl.at/mf9qY
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HS-HS8: Proximal science-specific motivations mediate the relationship between

personal motivations and self-reported QRP engagement.

H9: Self-reported publication pressure is positively associated with self-reported QRP

engagement.

H10: Funding pressure is positively associated with self-reported QRP engagement.

H11-H14: Publication pressure moderates the relationship between personal

motivations and proximal science-specific motivations.

H15-H18: Funding pressure moderates the relationship between personal motivations

and proximal science-specific motivations.

H19a: Conscientiousness is negatively associated with self-reported QRP engagement.

H19b: Agreeableness is negatively associated with self-reported QRP engagement.

The study includes additional exploratory elements. Firstly, it explores whether a
researcher’s epistemic orientation (the extent to which a researcher seeks to confirm versus
falsify one’s theories or findings) correlates with the extent to which they engage in QRPs.
Secondly, it seeks to investigate whether political orientation correlates with self-reported QRP
engagement. Thirdly, it explores whether a commitment to the Mertonian norms of science
correlates with self-reported QRP engagement. However, unlike in Paper A (Chapter 2), it
operationalises Mertonian norms as distinct constructs and investigates their relative and
differential impact on QRPs. Across a series of linear regression and logistic regression models,
the primary explanatory variables of interest (publication and funding pressure, personal
motivations, proximal science-specific motivations, epistemic orientation, personality traits

and scientific norms) are regressed on mean QRP and a binary variable indicating whether an
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individual has engaged in at least one QRP frequently. Interaction terms are included, seeking
to investigate whether funding and publication pressure moderate the relationship between
personal motivations and proximal science-specific motivations, as well as between scientific
norms and self-reported QRP engagement. Moreover, I include interaction terms to explore
whether the relationship between personality traits and self-reported QRP engagement are
moderated by publication pressure. Finally, Structural Equation Modelling (SEM) is used to
test whether proximal science-specific motivations mediate the relationship between personal

motivations and QRPs.
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Primary Research Dependent Explanatory Factors Statistical Analysis Dataset Analytical Paper / Chapter
Question Variable Sample
How much of the Mean QRP (based | Individual level: normative ideals | Frequentist Multi-level International 39,699 Paper A / Chapter 2
variance in self- on eight QRP of science, contract type, career Modelling (Multiple Survey on researchers
reported QRP items) stage, disciplinary field, sex. Linear Regression) Research Integrity | operating across
engagement lies at (secondary dataset) | disciplinary
the institution and Organisational level: working fields and
country levels, and environment, workplace type, countries.
which contextual integrity breaches, integrity
factors explain it? training and RI statement

awareness.

Random Effects: Organisation

and Country.
Are researchers who | Measurement- Measurement level: Estimates of | Bayesian Multi-level International 4646 researchers | Paper B / Chapter 3
think their peers level self-reported | QRP prevalence; damage to trust Modelling (Logit survey fielded as across fields in
engage in QRPs more | QRP engagement. | in scientific findings. Regression) part of the Denmark,
likely to report doing Practices, Croatia, the UK,
so themselves? Individual level: Gender; country; Perceptions and Austria and the

research integrity training; career Patterns of United States.

stage; disciplinary field; career Research Integrity

necessity. (PRINT) project
In an integrated = Mean QRP Individual -level: Personal = Factor analysis. Primary cross- 3109 researchers | Paper C / Chapter 4
model, what are the (looped, motivations (career motivations, » Linear & logistic sectional survey of | working across
relative correlates of determined by ego & esteem); Proximal science- regression models researchers fields and
individual-level and methodological specific motivations (achievement, | = Structural equation operating across countries.
systemic incentives approach). impact & quality); Scientific norms modelling (SEM) disciplinary fields
in predicting QRP = Any frequent (universalism, communalism, and countries.
use? QRP organised scepticism); Personality

(dichotomous, traits (extraversion, agreeableness,
binary variable) | conscientiousness, neuroticism,

openness); Political orientation;
Scientific approach (falsification,
confirmation.

System-level: Publication
pressure; Funding pressure.
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Anticipated Contributions

Collectively, the three studies included in this thesis convert scattered speculation, and
fragmented empirical inquiry, into a comparative, quantified evidence base. Paper A shows the
extent to which variability in self-reported QRP engagement can be attributed to country
(systemic), organisational and individual level differences. Paper B demonstrates the extent to
which perceiving behaviours to be descriptively normative correlates with increased self-
reported QRP engagement, as well as elucidating the mechanisms through which this may
occur. Paper C investigates whether personal and proximal-science specific motivations, a
commitment to scientific norms, personality traits and epistemic orientation are as important
predictors of self-reported QRP engagement as systemic factors, such as publication and
funding pressure.

Together, these studies offer a theoretically grounded and empirically rich account of
the multilevel drivers of QRPs. This thesis advances understanding in three key ways. Firstly,
it provides one of the few comparative, large-scale examinations of self-reported QRP
engagement across national and institutional contexts, clarifying the relative weight of
organisational versus individual-level correlates. Secondly, it contributes novel insights into
the role of social norms, highlighting the behavioural mechanisms through which perceptions
of peer practice shape researchers' own practices. Thirdly, it integrates psychological,
normative, and systemic predictors within a unified analytical framework, demonstrating that
individual motivations and epistemic commitments are not merely ancillary but central to
understanding questionable research practice. By weaving together these dimensions, the thesis
moves the literature beyond isolated explanations and toward a more comprehensive account
of why researchers compromise scientific integrity.

Given the detrimental downstream consequences of QRPs — both for the integrity of

the scientific record and the effectiveness of evidence-based interventions — this thesis
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contributes to identifying key leverage points for reducing engagement. By illuminating the
conditions under which QRPs are more likely to occur, and the factors that may buffer against
them, it provides an empirically grounded basis for developing targeted reforms in research

governance, training, and institutional culture.
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Abstract

Background:

This study investigates the correlates of self-reported engagement in questionable research
practices (QRPs), focusing on both individual-level factors (such as scholarly field,
commitment to scientific norms, gender, contract type, and career stage) and institution-level
factors (including industry type, researchers' perceptions of their research culture, and
awareness of institutional policies on research integrity).

Methods:

Using a multi-level modelling approach, we analyse data from an international survey of
researchers working across disciplinary fields to estimate the effect of these factors on self-
reported QRP engagement.

Results:

Our findings indicate that contract type, career stage, academic field, adherence to scientific
norms and gender significantly predict self-reported QRP engagement. At the institution level,
factors such as being outside of a collegial culture and experiencing harmful publication
pressure, and the presence of safeguards against integrity breaches have small associations.
Only a minimal amount of variance in self-reported QRP engagement is attributable to
differences between institutions and countries.

Conclusions:

We discuss the implications of these findings for developing effective interventions to reduce
QRPs, highlighting the importance of addressing both individual and institutional factors in

efforts to foster research integrity.

Key Words: Research Integrity, Questionable Research Practices, Scientific Norms



50

Introduction

Questionable Research Practices (QRPs) refer to suboptimal research practices that
exist in an area of ethical ambiguity between sound scientific conduct and outright scientific
misconduct (i.e., fabrication, falsification, and plagiarism; John et al., 2012; Simmons et al.,
2011; Wicherts et al., 2016; Bakker et al., 2012; LeBel et al., 2013). Given their inherent ethical
ambiguity, these practices may be seen as warranted or defensible in certain contexts and some
of the time (John et al., 2012). These practices include hypothesising after results are known
(termed 'Harking'; Kerr, 1998), including authors on publications who have not contributed
sufficiently to warrant authorship and selectively reporting study outcomes (‘cherry picking').
While these practices are perhaps insignificant in isolation, their cumulative impact over time
can adversely affect science by undermining the reliability and validity of scientific knowledge.
For example, the various methodological decisions that are inherent to the research process,
known as 'researcher degrees of freedom,' have been found to elevate Type I error rates
(Simmons et al., 2011, pp.1359). QRPs lead to a skewed scientific literature that inevitably
undermines efficiency and impedes the scientific process. That is, prolonging support for
empirically untenable theories that should be revised or discarded. Downstream, these practices
at the very least contribute to wasted resources and at most lead to the canonisation of erroneous
scientific claims (Jussim et al., 2019), the compromising of science-informed policy and

interventions, and an erosion of public trust in science (Jussim et al., 2019).6

® The relationship between QRPs and replication is contested. Some research suggests that
QRPs have limited effects on replication outcomes (Ulrich & Miller, 2020), operate mainly in
specific contexts (Rubin, 2023; Rubin, 2025), or may even increase apparent replication rates
(Francis, 2012). Thus, practices such as p-hacking, HARKING, and publication bias may be
less central to the replication crisis than often assumed (Rubin, 2025), and both their
harmfulness and the significance of low replication rates have been debated.

The author therefore recognises that not all QRPs are unethical or harmful, and that some
may be justifiable in context. Nevertheless, QRPs may still have broader consequences,
including false literatures, wasted resources, theoretical distortion, poor educational signals,
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QRPs are of particular concern given the frequency at which researchers engage in
them. Martinson et al. (Martinson et al., 2005) found that 33% of respondents in their survey
admitted to having engaged in at least one QRP or research misconduct within the last three
years, while John and colleagues (John et al., 2012), using an anonymous elicitation survey
format combined with incentives for truth telling, identified prevalence estimates up to 100%
for some QRPs amongst psychologists. Like Martinson and colleagues (2005), an early meta-
analytic study by Fanelli (2009) found that approximately 34% of respondents admitted to
engaging in at least one QRP at some point during their academic career. However, a recent
meta-analytic study by Xie and colleagues (2021) found a more modest estimate, with
prevalence rates of around 12.5%. While there is evidence to suggest that the interpretation of
survey data can sometimes lead to exaggerated prevalence estimates, as in the case with John
and colleagues' (2012) study (see, Fiedler & Schwarz, 2016), the existence of prevalence rates
that are far from non-zero is a matter of considerable concern.

Given the far-reaching downstream consequences and frequency of occurrence, a
growing number of research publications, which have informed reform initiatives and
interventional and educational strategies, have sought to elucidate and capture the factors that
motivate self-reported engagement in suboptimal research practices. Proposed determinants of
QRPs can be categorised across three distinct, but interrelated, strata: individual-level factors
that are intrinsic to researchers, organisational-level factors pertaining to research institutions,
and systemic-level factors inherent within the broader research ecosystem. The relationship
between QRPs and determinants at all levels remains largely unclear, with scant empirical

literature investigating the antecedents of QRPs.

and reduced credibility. Accordingly, this discussion treats QRPs as practices that may
undermine research integrity beyond their effects on replication.



52

Individual Factors

At the individual-level, cognitive biases when navigating researcher degrees of freedom
(MacCoun, 1998; Nuzzo, 2015; John et al., 2012) and competency shortfalls in research ethics
(Johnsson et al., 2014; Resnik, 2011), research methodology (Begley & loannidis, 2015;
Munafo et al., 2017) and data analysis (MacCoun, 2022) have been postulated as potential
explanatory factors for engaging in QRPs. The personality traits of agreeableness and
conscientiousness have been found to be inversely associated with self-reported prevalence of
QRPs in survey research (Schneider et al., 2024; Giluk & Postlethwaite, 2015), while the trait
of 'Machiavellianism' has been identified as a potential risk factor for research misbehaviour
(Tijdink et al., 2016). Janke and colleagues (2019) found that among a sample of psychologists
stronger appearance approach goals (i.e., striving for skill demonstration) and lower learning
approach goals (i.e., striving for skill development) predicted greater engagement in self-
reported QRPs. Moreover, Sacco and colleagues (2018) found that researchers judged QRPs
to be ethically defensible and were more willing to engage in them where the practice was
perceived to be professionally appropriate.

A researcher's commitment to normative ideals of science has the potential to subvert
other motivating factors. Robert Merton (1979) argued that scientists adhere to a set of informal
cultural norms, including universalism (evaluating claims based on pre-established impersonal
criteria, rather than nationality, ethnicity, gender or professional affiliation), communalism
(scientific findings belong to the entire scientific community), disinterestedness (scientists'
work should not be influenced by personal or monetary bias, and they should work for the
benefit of science), and organised scepticism (assessment of research should be based on
impersonal critical scrutiny). Although recent investigations into the extent to which scientists
subscribe to these norms are scant, where surveys have been carried out, primarily in specific

disciplines, evidence has shown that adherence, although not universal, is widespread
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(Anderson et al., 2010; Bray & von Storch, 2017; Macfarlane & Cheng, 2008; Kim & Kim,
2018). Feasibly, a commitment to these norms may mitigate the influence of competing
influences, such as organisational and systemic pressures to cut corners to remain competitive.
However, empirical inquiry investigating how commitment to the ideals of science is
associated with behaviour is noticeably absent, except for a recent survey of researchers in The
Netherlands that found that commitment to the normative ideals of science was one of the
strongest predictors for not engaging in QRPs (Kim & Kim, 2018).

The relationship between self-reported QRP engagement and other individual-level
factors, such as gender, career stage and years since obtaining a PhD are even less clear.
Preliminary evidence from a sample of researchers in The Netherlands found that women are
less likely to engage in QRPs (Gopalakrishna et al., 2022), while a more recent study by
Schneider et al. (2024) found that male Danish respondents reported slightly higher QRP
prevalence rates compared to female respondents. This effect was less clear among a non-
Danish sample. In the same study, Schneider and colleagues found that academic experience
(years since obtaining a PhD) was associated with less self-reported QRP engagement.
Relatedly, Gopalakrishna et al. (2022) found that PhD candidates and junior researchers are
more likely to engage in at least one QRP frequently compared to postdocs and assistant
professors. However, no statistically significant relationship between academic rank and
average self-reported engagement in QRPs was found. Research showing disciplinary field
differences in self-reported QRP engagement additionally present conflicting findings (e.g. Xie

et al., 2021; Schneider et al., 2024).

Organisational and Systemic Factors
At the system level, it is widely believed that the misalignment between incentive
structures and the principles of scientific integrity play a significant role in influencing the self-

reported engagement in QRPs (e.g., Martinson et al., 2005; Bouter, 2015; Edwards & Roy,



54

2017). The favouring of the aesthetic quality of results (e.g., novelty and statistical
significance) by journal editors over the reproducibility and robustness of scientific findings
arguably leads to a culture that prioritises eye-catching outcomes at the expense of
methodological soundness. This is demonstrated by the conspicuous absence of null findings
in the scientific literature. Chavalarias and colleagues (2016) found that statistically significant
results (i.e., p-value < 0.05) account for approximately 96% of published abstracts in
MEDLINE and full-text articles in PubMed Central. On this basis, there have been calls for
journals to increase publication of negative results (Ware & Munafo, 2015; Nosek et al., 2012)
and confirmatory finding (Higginson & Munafo, 2016), as well as improved systems and
platforms to facilitate reproducibility (Samota & Davey, 2021). Moreover, registered reports,
which involve journal editors agreeing to publish unknown results based on a proposed design
and methodological rigour, are increasingly being utilised (e.g., in Cortex and Comprehensive
Results in Social Psychology) to address the bias towards statistically significant findings.

At the institutional-level, simple metrics, such as frequency of publication and journal
impact factors, are used when assessing for hiring, promotion, tenure, and permanency. These
institutional metrics combined with the systemic bias that favours the aesthetic quality of
research, creates a competitive and high-pressure culture, where researchers are incentivised to
cut corners to remain competitive. Several studies have found self-reported publication
pressure to be positively associated with self-reported use of QRPs (Gopalakrishna et al., 2022;
Maggio et al., 2019; Schneider et al., 2024). Research in the Netherlands has shown that this
pressure is felt by researchers operating across fields, with approximately 54% of surveyed
professors feeling that the pressure to publish is excessive (Tijdink et al., 2013). On this basis,
there have been calls for broad institutional revisions in how researchers are hired, evaluated,
and promoted (Kretser et al., 2019; Moher, 2018), with a reduced emphasis on journal impact

factors and other commonly used metrics (Diaz-Martinez, 2013). Similarly, Principles 4 and 5
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of the Hong Kong Manifesto endorsed by the 6th World Conference on Research Integrity call
for reforms in the way researchers are assessed and valued, focusing on valuing a broader range
of researcher contributions, including replication attempts, peer review, mentoring and
knowledge transfer (6" World Conference on Research Integrity, 2019). Empirically, local
culture has been found to be associated with QRP prevalence (Schneider et al., 2024), whereby
research cultures that promote quality and rigorous research, and reward integrity, appear to
counter systemic use of QRPs to some degree.

These organisational and system level factors may interact with individual-level
motivations, such as the personal-economic and career-specific motivations of researchers. For
example, institutions that pressure scientists to increase their research output (e.g., using
publication metrics) are most likely especially influential when scientists are motivated by job
permanency, promotions, pay rises and social approbation. That is, the susceptibility to
negative impacts (e.g., systemic influences) on behaviours of researchers may not be uniformly

distributed across individuals (Schneider et al., 2024).

The Current Study

In this study, we seek to explore the relative influence of selected individual-level,
organisational and systemic level factors on self-reported engagement in QRPs, using data from
an international survey of researchers operating across scholarly fields. The factors suggested
as explanations for self-reported engagement in QRPs in the extant research literature are
grounded in limited and disjointed evidence. We aim to bring a more coherent and broader
perspective by exploiting a comprehensive source of data not previously available.
Additionally, the relative importance of individual versus organisational factors in explaining
QRPs is an important, but under-explored, area of inquiry. The relative influence attributable
to individual-level and organisation-level factors is important for the development of

efficacious interventional strategies that appropriately target the primary motivators of self-
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reported QRP engagement, thus improving the efficiency, quality, and credibility of scientific
research. On the one hand, if a significant proportion of variance in researcher self-reported
QRP engagement is attributable to organisational-level differences, there is an impetus for
further examination of institutionally specific factors and institutionally tailored solutions and
policy revisions within these settings. On the other, if systematic variation in QRPs across
institutions is minimal, this would suggest that individual-level factors (e.g., nurturing ideals
of sound science and competencies), as well as systemic factors (e.g., eliminating systemic
pressures and hyper-competition), should be the primary targets of intervention.

The International Survey on Research Integrity (IRIS), a large-N cross-sectional
survey, administered to researchers in the US and Europe, presents an ideal opportunity to
assess the impact of some widely postulated individual and organisational level factors in
motivating self-reported QRP engagement. IRIS includes individual-level items allowing us to
explore the impact of employment contract type, career stage, disciplinary field, sex, and
commitment to the ideals of science on self-reported QRP engagement. It additionally includes
items that measure organisational level features, including workplace type, existence of
integrity training and procedures for tackling integrity breaches, whether institutions have a
written statement on research integrity and perceptions of collegiality and pressure in working
environment. Thus, the survey data permits us to explore the relative impact of organisational-
level characteristics on self-reported QRP engagement, at least as perceived by the respondent.
The ability to disaggregate research institutions additionally allows us to explore the extent to
which variance in self-reported QRP engagement can be attributed to organisational and
individual level differences. Moreover, while existing research typically examines a narrow set
of disciplinary fields, the IRIS includes respondents representing researchers from across

diverse fields.
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The cross-national nature of the survey allows us to go beyond individual and
organisation and examine country level differences in self-reported QRP engagement. Xie,
Wang and Kong (2021) found that research misconduct and QRPs appear to be higher in low-
and middle-income countries (LMICs, e.g., Nigeria and India), relative to high-income
countries (HICs, e.g., the UK and USA), resulting from lack of provision of standards of
responsible research conduct and lack of organisation. However, there are also distinct
standards, policies and cultures that could differentiate amongst HICs. For example, Allum et
al, using the IRIS data, found differences between Europe and the US on a range of research
integrity indicators, including QRPs. We go beyond their analysis to consider how important
is the country context after accounting for individual characteristics — which may be distributed
quite differently across HICs. Diverse educational systems with differing emphases placed on
ethical practices, as well as differing regulatory frameworks for detecting and deterring self-
reported QRP engagement are among those unobserved factors that may lead to substantial
country level variance. Our analysis permits us to explore these country differences,

predominantly within Europe, alongside the other explanatory variables already described.
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Data and Methods

The data come from a cross-sectional international survey of researchers, administered
in 2021 as part of the European Commission-funded ‘Standard Operating Procedures for
Research Integrity’ (SOPs4RI) project. The online survey utilised a systematic, stratified
probability sample of over 60,000 researchers from across scholarly fields. The sample
comprised authors of research articles indexed in Clarivate’s Web of Science citation database.
The survey protocol was pre-registered with the Centre for Open Science in February 2019
(available, along with reproducibility materials at Allum et al., 2024). Further details about
IRIS are contained in Allum et al. (2023) Our analytical sample is comprised of 39,699
researchers. Of these, 57.6% were male. 40.8% primarily research in the natural sciences,
14.4% in the medical sciences, 30.8% in the social sciences and 14% in the humanities. 4.5%

are employed in the United States of America, 86.7% in Europe and 8.7% elsewhere.

Variables

Questionable Research Practices. A total of eight behaviours pertaining to various
aspects of the research process (e.g., publication, PhD supervision) that are widely considered
to be questionable and undermining of the trustworthiness of scientific findings were generated
for the purposes of the survey. Descriptions of these questionable research practices (QRPs)
can be found in Table 2.1.

Each QRP was accompanied with a question asking: 'thinking about your research
carried out for your publications over the last three years, how often has the following
occurred?', with response categories 'often', 'sometimes', 'rarely’, 'never', 'does not apply'. The
three-year timeframe was used to limit recall bias and to be able to state prevalence in more
precise terms. Moreover, Fiedler and Schwarz (2016) argue that traditional QRP surveys
frequently produce inflated and misleading prevalence estimates by measuring lifetime binary

exposure (i.e., asking whether the respondents has ever engaged in the practice). These surveys



59

conflate the proportion of individual scientists who have made a single error with the true
systemic frequency of the behaviour across all scientific projects. On that basis, we utilise a
three-year time bound that evaluates the extent of self-reported engagement, rather than a
lifetime binary metric. Accordingly, the data and models presented herein should be interpreted
strictly as evidence of associations and behavioural patterns within the responding sample. The
findings are intended to illuminate the modifiable features of the research environment and
incentive structures that predict these behaviours, rather than to serve as a census of absolute
prevalence or a definitive index of systemic replicability.

The eight individual QRP item scores were aggregated for each respondent, resulting
in a total score ranging from 0 to 32. This sum was then divided by the count of items that were
both responded to and deemed relevant by respondent (i.e., where 'does not apply' was not
selected). This scale was standardised to z-scores, ensuring each score is mean-centered and
scaled by the standard deviation, with higher scores indicating greater average self-reported
engagement. Operationalising 'QRP engagement' in this way is consistent with previous
research that has attempted to model the relationship between various explanatory factors and
QRPs (e.g., Gopalakrishna et al., 2022). Figure 2.1 displays the weighted distribution of our
standardised mean self-reported QRP engagement (mean = -0.04, median = -0.18, standard
deviation = 0.92).

Table 2.1. Questionable Research Practice items from International Survey on Research
Integrity

Questionable Research Practice (QRP) Question Wording

QRP 1 Wilfully failing to cite relevant publications that contradict your own beliefs, theories,
hypotheses, methods or findings.

QRP2 When reviewing a manuscript, not investing the effort necessary to conduct a thorough
review.
QRP 3 Choosing not to report your findings if they could weaken or contradict your theories

of hypotheses.
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QRP 4 Deliberately using another researcher's unpublished idea without giving credit. For
example, publishing an idea voiced by a colleague at an informal meeting without
giving them credit.

QRP 5 In a publication, failing to disclose relevant personal, financial, political or intellectual

conflicts of interests.

QRP 6 Including authors on a paper who had not contributed sufficiently to the work to merit
authorship.

QRP 7 Inadequately supervising or mentoring junior co-workers.

QRP 8 Carrying out research without getting the required ethical approval.

Respondent-level Explanatory Factors. A composite variable indicating scientists’
commitments to the normative ideals of science was computed based on five items assessing
researchers’ values, each based on Merton's delineation of the normative ideals of science (i.e.,
universalism, disinterestedness, organised scepticism, and communalism). These items were
adapted from Anderson (Anderson, 2000) and Anderson et al. (2010). They described a set of
behaviours, and respondents indicated whether they personally feel that these behaviours
reflect how researchers should behave, with response categories anchored at 'yes, usually
should' (coded 1) to 'no, never should' (coded 5). Descriptions of these normative ideals can be
found in Table 2.2. Items 3 and 4 were reverse-coded. For each respondent, an average score
was computed based on the five items. This composite variable was standardised to mean zero
and standard deviation one. Higher scores indicate a greater commitment to the normative
ideals of science. Figure 2.2 displays the weighted distribution of our standardised composite
variable, which represents the average adherence to the normative ideals of science (mean =
0.06, median = 0.12, standard deviation = 0.88).

Figure 2.1 Weighted distribution of standardised mean self-reported QRP engagement
for 39,699 respondents
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Table 2.2. Normative ideals of science items from International Survey on Research
Integrity

Mertonian Norm Normative Ideal of Science Question Wording

Item 1 Communalism "Researchers should openly share new findings
with colleagues"

Item 2 Organised Scepticism "Researchers should consider all new
evidence"

Item 3 Disinterestedness 1 "Intellectual work should be influenced by
personal beliefs and values"

Item 4 Disinterestedness 2 "Researchers should change their research
interests to access research funding"

Item 5 Universalism "Researchers should always publish findings

that are scientifically sound"

Each respondent reported their main disciplinary field and was assigned to one of four
broad categories: social sciences, humanities, medical sciences (including biomedicine), and
natural sciences (including technical sciences). This variable was recoded into three binary
variables representing each scientific field, with 'natural sciences' omitted, as the reference
category. Respondents additionally provided the type of employment contract that they are on
from a pre-specified list: permanent contract, temporary contract, or no contract. We recoded
this variable into two binary variables with permanent contract omitted as reference category.

Respondents indicated the stage of their career, selecting from either early-career, mid-career,
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late-career or retired. This variable was also recoded into three dummy variables, with the
reference category early-career. Each respondent reported their sex, with response categories
male, female and prefer not to say. Those stating prefer not to say (N = 1109) were removed
from the analysis. This was recoded as a dummy variable with male omitted as the reference

category.

Figure 2.2. Weighted distribution of our standardised mean commitment to normative
ideals of science for 39,699 respondents
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Organisation Level Explanatory Factors. Each participant was asked to identify their
workplace type from six sectors: academia, industry, not-for-profit research institute,
government research centre, healthcare setting, or other. We recoded this variable into five
indicator variables, using academia as the reference category. Respondents were also presented
with a series of descriptions characterising what could be regarded as a functionally optimal

working environment and were asked the extent to which the descriptions resemble their own
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working environment. The items selected for use in our analysis were the presence of adequate
integrity training (i.e., ‘training in research integrity is provided to all researchers, at all career
stages, by qualified trainers’), provision for handling integrity breaches (i.e., ‘researchers can
consult a qualified person in confidence with any research integrity concerns. Breaches are
detected and sanctioned in a fair and standardized way, protecting both whistleblowers and
those accused of misconduct’) and a positive working culture (i.e., ‘collegial, and without
harmful publication pressure, detrimental power imbalances or conflict’). These were
measured on a five-point scale, anchored at ‘resembles my environment very closely’ (coded
1) and ‘resembles my environment not at all closely’ (coded 5). We reverse coded this variable
so that higher scores indicated that the description is more reflective of their working
environment. The variables were mean-centred and standardised to z scores. Additionally,
respondents were asked to state whether their institution has a written statement on research
integrity, with three answer categories: 'yes', 'no' and 'l don't know'. We recoded this variable
into two dummy variables, with 'yes' as the reference category.

Contextual Variables. Integral to the present research is the degree to which variability
in self-reported QRP engagement is associated with differences between organisations and
countries. We use the email addresses of survey respondents to create a variable indexing
organisations, based on their domain name (e.g. @harvard.edu). Generic email addresses were
identified using a non-exhaustive list of the most used general email addresses (e.g. Gmail,
Hotmail). We deleted cases where the domain name was not associated with a research-
producing organisation. In total, 9,304 non-institutional email addresses were removed, leaving
our analytical sample containing a total of 7,666 unique organisations. Figure S2.1 in the
supplementary material presents the frequency distribution and descriptive statistics for
organisation. The second contextual variable, country, was based on the self-reported country

of employment. We focused on the 'country of employment' as it reflects the researcher's



64

location and, consequently, their organisational setting. The final analytical sample consisted
of respondents employed across 34 countries. These were predominantly in Europe.

Interaction terms. To assess the extent to which a researcher's scientific values may
act as a safeguard against workplace pressures and non-collegial working environments, thus
reducing self-reported engagement in QRPs, we specify a cross-level interaction, interacting
commitment to the normative ideals of science with working environment. We additionally test
whether a researcher's working environment has more of an influence on research conduct for
those early in their career and those on non-permanent contracts, who potentially have more to
gain from engaging in suboptimal practices. On this basis, we create several interaction terms,
interacting the working environment on our career stage and employment contract indicator
variables. Moreover, we expect the influence of a less collegial and more competitive working
environment on self-reported engagement in QRPs to be reduced where integrity training is
sufficient, there are procedures (incl. firmer penalties) for handling contraventions of good
research practice, and where the researcher is aware of the institutions commitment to ensuring
research integrity (i.e., by way of awareness of a written statement on research integrity).
Therefore, we specify several interaction terms, interacting working environment with a)
existence of integrity training, b) procedures for handling integrity breaches, c) there being no
written statement on research integrity and d) lack of awareness of whether there is a written
statement on research integrity.

The presence of integrity training, along with suitable procedures and personnel for
addressing integrity violations, could potentially support researchers in adhering to Mertonian
scientific values. As a result, we define interaction terms for the commitment to these ideals of
science in relation to a) integrity training, and b) handling of integrity breaches. Finally, the
relationship between having an awareness of a written statement on research integrity and self-

reported QRP engagement will plausibly be stronger for those who are more strongly
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committed to the normative ideals of science. Conversely, we expect the presence of a research
integrity statement to matter less, and be less influential on research conduct, for those who do
not adhere to the normative ideals of science. On this basis, we generate two interaction terms,
interacting commitment to scientific ideals of science on a) lack of awareness as to whether
their institution has written statement on research integrity, and b) an awareness that their

institution does not have a written statement on research integrity.

Analysis Strategy

To account for the non-independence of responses to the QRP items within
organisations and countries, and in recognising the hierarchical nature of the data (researchers
nested within organisations and countries), we use a multilevel regression approach,
implemented using the Ime4 package in R (version 2022.12.0+353). Adopting a multilevel
modelling approach means that we can partition the variability of self-reported QRP
engagement across individuals, organisations, and countries, allowing us to examine the
relative importance of these three components.

Our modelling strategy is as follows. In Model 1 we specify a random intercept model
without any predictors, allowing us to assess the variability in QRP reporting at each of our
three levels. In Model 2 we again specify a random intercept model, regressing standardised
mean self-reported QRP engagement on individual-level predictors (incl. contract type, career
stage, disciplinary field, and sex). In Model 3 we include our individual-level variable of
primary interest, commitment to the normative ideals of science. In Model 4 we include
organisation-level predictors (incl. workplace type, integrity breaches, integrity training and RI
statement awareness), allowing us to see whether variability in self-reported QRP engagement
between organisations is explained by these specific organisation-level attributes.

In Model 5 we add our final variable of interest, working environment, into a random-

slope model. Including random slopes permits us to see how the relationship between QRPs
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and a) normative ideals of science, and b) working environment, varies across organisations.
Finally, in Model 6 we include several single-level and cross-level interaction terms, allowing
us to see whether the relationship between a) commitment to the normative ideals of science,
and b) working environment, is moderated by career stage, contract type, RI statement
awareness, integrity training and integrity breaches. All models are multiple-linear regression
models using restricted maximum likelihood (REML). We have made the full R code available

on the Open Science Framework (OSF; Brooker & Allum, 2024).
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Results
Commitment to the Normative ldeals of Science

Figure 2.3 shows the weighted percentage of respondents who support a specific
practice that undermines or exemplifies the normative ideal of science, indicative of their level
of commitment to these norms. A small majority of researchers are demonstrably committed
to the normative ideals of communalism, organised scepticism, and universalism, with most
respondents agreeing that researchers should always or usually engage in behaviours that are
indicative of support to these ideals. Support for disinterestedness is less clear, with a small
majority stating that researchers should change their research interests to access funding, and
a sizeable majority stating that at least sometimes intellectual work should be influenced by
personal beliefs and values. In line with previous research in this area, support is not universal,
with a small but significant minority failing to demonstrate commitment to the normative ideals

of science.

Multi-level Modelling

Table 2.3 shows the model fixed effect estimates for mean frequency of self-reported
engagement in questionable research practices (QRPs) for Models 2 to 6. Model's 2 and 3 show
the individual-level fixed effects and random components, while models 4 and 5 introduce our
organisational-level predictors. Model 6 includes our interaction terms to test for moderating
effects. Model 1 is the intercept only model. The main interest here is in the variance
components. The percentage of variance due to country and organisation is extremely small —
0.95% of the variability in average self-reported engagement in QRPs is situated at the
organisational level and 1.69% of the variability at the country-level. The overwhelming
majority of variation in self-reported QRP engagement is between individual researchers

regardless of where they are.
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Figure 2.3. Commitment to normative ideals of science: weighted percentages
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Model 2 introduces individual-level predictors. Researchers in the social sciences ( =
-0.09) and humanities (B = -0.29) engaged in fewer QRPs on average in comparison to those
in the natural sciences. In comparing the medical sciences to the natural sciences, there was a
smaller yet statistically significant difference in the self-reported engagement with QRPs ( =
0.03). Individuals in the middle of their careers (f = -0.05), those later in their careers (f = -
0.12) and those who are retired (f = -0.19) reported engaging in fewer QRPs on average in
comparison to those early in their careers. A significant difference in average number of QRPs
engaged in was observed between individuals without an employment contract (B = 0.09) and
those on a temporary employment contract (§ = 0.06), compared to those with a permanent
contract. That is, those without an employment contract or those on a temporary contract

engage in a greater number of QRPs on average compared to those on a permanent contract.
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However, the effect size is very small, indicating that the practical impact of type of
employment contract on self-reported engagement in QRPs is relatively minor. Small sex
differences are present, with women being less likely to report QRPs (f =-0.02).

Of primary interest in this paper is the extent to which a researcher's commitment to the
normative ideals of science is associated with the researcher’s self-reported engagement in
QRPs. In Model 3, our composite indicator representing researchers' commitment these
normative ideals was added. As predicted, a greater commitment to the normative ideals of
science has a negative association with the standardised average number of QRPs engaged in
(B = -0.15), while holding other predictors constant.

Organisational-level predictors were added as covariates in Model 4. Average self-
reported QRP engagement was observed to be greater among individuals working in industry
(B = 0.19) and non-profit organisations (B = 0.12), government research centres (§ = 0.06) and
health research centres (f = 0.06), in comparison to those working in academia. There was no
relationship found between researchers’ perceptions of one's environment more closely
resembling one that provides research integrity training and average self-reported engagement
in QRPs. The presence of procedures and qualified staff to handle research integrity breaches
was negatively related to average number of QRPs engaged in (f =-0.08). Having no awareness
of whether one's institution has a written statement on research integrity is associated with a
higher average self-reported engagement in QRPs ( = 0.02). Reporting that an individual's
institution does not have a written statement of research integrity is associated with a higher
average engagement in QRPs (B = 0.09). Again, the magnitude of the effect sizes is small. The
data suggests that a researcher's normative commitment to the ideals of science robustly
predicts the extent of self-reported engagement in QRPs. This is more pronounced than the
impact of factors such as provision of research integrity training at one's institution, the

existence of procedures and qualified staff to address research integrity breaches, or an
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awareness of a research integrity statement. Of note here is the resilience of a researcher's
commitment to normative ideals against all other covariates that are introduced.

The extent to which the perceived collegiality and degree of harmful publication
pressure affects self-reported engagement in QRPs was of particular interest to us. On this
basis, the extent to which an environment was perceived to be collegial, without harmful
publication pressure, harmful power disparities and conflict was added as a covariate in Model
5. The more collegial an individual's working environment is, the less individuals report
engaging in QRPs (B = -0.10). Figure 2.4 illustrates predicted mean self-reported QRP
engagement according to both commitment to scientific norms and the extent to which a
researcher’s working environment is perceived as collegial, our predictors of particular interest.
The x-axis shows a range of standardised values for both of these predictors, with the red and
blue lines representing norms and environment respectively. The y-axis represents the
standardised mean self-reported QRP engagement. A notable negative relationship between
self-reported QRP engagement and both of these predictors is visible. This suggests that
researchers who adhere more closely to scientific norms tend to engage less in QRPs.
Moreover, the extent to which a researcher's environment is perceived as collegial and free
from harmful publication pressure, shows a negative association with self-reported QRP
engagement. Researchers working in more supportive and less pressured environments tend to

report engaging less often in QRPs.



Table 2.3. Regression coefficients (95% confidence interval) of overall mean questionable research practices (QRP)

Model 2

Model 3

Model 4

Model 5

Model 6

Level 1 Fixed Effects

Contract Type (ref = permanent)
no contract
temporary contract

Career Stage (ref = early career)
mid-career
later-career
retired

Disciplinary Field (ref = natural sciences
medical
social
humanities

Sex (Ref = Male)
Scientific norms
Level 2 Fixed Effects

Workplace type (ref = Academia)
industry
non profit
government research
health research
other

Integrity Breaches
Integrity Training

Awareness of RI statement (ref = aware)
unaware
no statement

Working environment

Interactions

Working environment * scientific norms
Scientific norms * integrity training

Working environment * integrity training

0.09 (0.04, 0.14)***
0.06 (0.04, 0.09)***

-0.05 (-0.08, -0.03)***
-0.12 (-0.15, -0.09)***
-0.19 (-0.24, -0.14)***

0.03 (-0.00, 0.06)-
-0.09 (-0.12, -0.07)y***
-0.29 (-0.32, -0.26)***

-0.02 (-0.04, 0.00)-

0.08 (0.03, 0.13)***
0.06 (0.03, 0.08)**

-0.06 (-0.08, -0.03)***
-0.12 (-0.15, -0.09)***
-0.19 (-0.24, -0.14)***

0.05 (0.02, 0.08)**
-0.11 (-0.13, -0.09)***
-0.31 (-0.33, -0.28)***

-0.03 (-0.05, -0.01)**
-0.15 (-0.16, -0.14)***

0.07 (0.02, 0.12)**
0.07 (0.05, 0.10)y***

-0.07 (-0.09, -0.04)***
-0.10 (-0.13, -0.07)***
-0.18 (-0.23, -0.14)***

0.07 (0.04, 0.10)***
-0.09 (-0.11, -0.07)***
-0.29 (-0.32, -0.26)***

-0.03 (-0.05, -0.01)**
-0.15 (-0.16, -0.14)***

0.19 (0.13, 0.26)***
0.12 (0.08, 0.16)***
0.06 (0.02, 0.10)**
0.06 (0.01, 0.11)*
0.04 (-0.03, 0.10)

-0.08 (-0.09, -0.06)***
-0.02 (-0.03, -0.01)***

0.02 (0.00, 0.04)*
0.09 (0.06, 0.12)***

0.05 (0.00, 0.10)*
0.06 (0.04, 0.09)***

-0.07 (-0.09, -0.04)***
-0.09 (-0.13, -0.07)y***
-0.17 (-0.22, -0.13 )%+

0.07 (0.04, 0.10)***
-0.10 (-0.12, -0.08)***
-0.29 (-0.32, -0.26)***

-0.04 (-0.06, -0.03)***
-0.15 (-0.17, -0.13 )%+

0.21 (0.15, 0.27)y***
0.14 (0.10, 0.18)***
0.07 (0.04, 0.11)y***
0.07 (0.02, 0.13)**
0.04 (-0.03, 0.11)

-0.05 (-0.07, -0.04)***
-0.01 (-0.02, 0.00)

0.03 (0.01, 0.05)**
0.10 (0.07, 0.13 )%+

-0.10 (-0.11, -0.08)***

0.05 (0.00, 0.09)*
0.06 (0.04, 0.09)***

-0.07 (-0.10, -0.05y***
-0.11 (-0.13, -0.08)***
-0.18 (-0.23, -0.13 )%+

0.07 (0.04, 0.10)***
-0.10 (-0.12, -0.08)***
-0.39 (-0.33, -0.27)***

-0.04 (-0.06, -0.02)***
-0.15 (-0.17, -0.14)***

0.21 (0.14, 0.27)y***
0.13 (0.09, 0.17)y***
0.07 (0.03, 0.11)y***
0.07 (0.02, 0.12)**
0.04 (0.03, 0.10)

-0.05 (-0.06, -0.04)***
-0.00 (-0.02, 0.01)

0.03 (0.01, 0.05)**
0.11 (0.08, 0.14)***

-0.12 (-0.15, -0.10)***

0.01 (0.00, 0.02)*
-0.02 (-0.03, -0.01y***
-0.01 (-0.02. 0.00)-



Working environment * integrity
breaches
Working environment * mid-career

Working environment * later-career
Working environment * retired

Working environment * temporary
contract
Working environment * no contract

Scientific norms * integrity breaches

Scientific norms * no statement on RI

policy
Scientific norms * unaware of RI policy

Working environment * unaware of RI
policy

Working environment * no statement on
RI policy

72

-0.01 (-0.02, 0.01)

0.05 (0.03, 0.08)***
0.06 (0.03, 0.09)***
0.06 (0.02, 0.11)**
-0.03 (-0.06, -0.01)**

-0.03 (-0.08, 0.02)
-0.00 (-0.01, 0.01)
-0.04 (-0.07, -0.01)*

0.03 (0.01, 0.05)**
-0.01 (-0.03, 0.02)

-0.00 (-0.03, 0.03)

Source: International Research Integrity Survey (2021); n = 39,699, organisation = 7,666; country = 34; restricted maximum likelihood estimation; unweighted.
Overall mean QRP was computed as an average score based on the 8 QRP items with not applicable scores removed.
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Figure 2.4. Predicted marginals plot showing effects of working environment and

scientific norms on questionable research practices.

Predictor
Sdentific Norms
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Predicted Mean Questionable Research Practice

" Mean Commitment to Scientific Norm/Working Environment

Model 6 tests for selected moderation effects. A significant interaction between an
individual's perception of their working environment and those who are retired ( = 0.06), those
late in their career (f = 0.06) and those in the middle of their career (f = 0.05), in comparison
to those early in their career, was observed. These estimates indicate that the extent to which
an environment is collegial — free from harmful publication pressure, harmful power disparities
and conflict — is a more critical factor in mitigating extent of self-reported QRP engagement
for early-career researchers compared to mid-career, late-career, or retired researchers.
Likewise, and unsurprisingly, the harmful nature of the working environment matters more for
those on temporary employment contracts ( = -0.03) in comparison to those with permanent
contracts. However, and perhaps surprisingly, we found that the extent to which the working
environment is perceived as collegial and free from publication pressure has no differential
association with self-reported QRP engagement for those with no employment contract relative
to those on a permanent employment contract.

A significant interaction was observed between the extent to which a researcher is
committed to the norms of science and whether they have no awareness of whether their

institution has a research integrity statement. We found that for those who are unaware of
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whether their institution has a written statement on research integrity, a stronger relationship
exists between extent of commitment to scientific norms and extent of self-reported
engagement in QRPs (B = 0.03). That is, a scientist’s commitment to norms of science matters
more when a researcher is unaware of whether their institution has a statement on research
integrity. Conversely, when a researcher is aware that their institution does not have a research
integrity statement, a researcher's commitment to the norms of science has less of an influence
on the extent to which they engage in QRPs ( = - 0.04).

For researchers with a stronger commitment to the norms of science, being in a working
environment that heavily emphasises research integrity training is related to a slight reduction
in self-reported engagement in QRPs ( = -0.02). Research integrity training contributes to
reduced self-reported engagement in QRPs in environments not otherwise characterised by
publication pressures, unequal power imbalances or non-collegial relationships (f = -0.01).
Surprisingly, for those working in a more collegial environment, that is free from harmful
publication pressure and power imbalances, a stronger commitment to the norms of science is
associated with a slight increase in self-reported engagement in QRPs ( = 0.01).

Turning to the random components, the variance explained by each of the grouping
variables, organisation, and country, is very weak and relatively consistent across models.
Table 2.4 shows the random effect estimates for mean frequency of self-reported engagement
in QRPs for models 2 to 6. Models 1-4 are random intercept models, while models 5 and 6 are
random slope models. We found that the percentage of variance explained by organisation is
0.87% and by country is 1.05%, indicating that 0.87% and 1.05% of the residual variability in
self-reported QRP engagement can be attributed to differences between organisations and
countries, respectively. The estimated intercept variance for organisation was 0.01 across all
models, indicating that only a small amount of variability in extent of self-reported QRP

engagement can be attributed to organisational differences, after accounting for other
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predictors in the model. Likewise, the estimated intercept variance for country was also found
to be 0.01 in most models, suggesting that only a tiny amount of the variability in self-reported
QRP engagement can be attributed to differences between countries. This explained variance
is robust to the inclusion of group-level predictors into the model, with limited change between
the null model and Model 4.

Moreover, there was minimal variability in the extent to which commitment to scientific
norms and perceptions of one's working environment influenced self-reported QRP
engagement. That is, the relationship remained consistent across organisations and countries.
This variance is additionally robust to the inclusion of single-level and cross-level interactions

in Model 6.



1

Table 2.4. Random effects of overall mean questionable research practices (QRP)
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Model 2 Model 3 Model 4 Model 5 Model 6
Variance (Working Environment | Organisation) 0.01
Variance (Scientific Norms | Organisation) 0.02
Variance (Working Environment | Country) 0.00
Variance (Scientific Norms | Country) 0.00
Variance country (Intercept) 0.02 0.01 0.01 0.01 0.01
Variance Organisation (Intercept) 0.01 0.01 0.01 0.01 0.01
Variance (Residual) 0.84 0.82 0.81 0.78 0.80
% of country-level variance 1.69% 1.53% 1.05% 1.09
% of organisation-level variance 0.95% 0.78% 0.87% 0.86

Source: International Research Integrity Survey (2021); n = 39,699, organisation = 7,666; country = 34; restricted maximum likelihood

estimation; unweighted.
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Discussion

The IRIS is the largest survey of its kind. Respondents represent researchers from
across all disciplinary fields and a large number of research institutions across Europe and
USA. As such, the survey data allow for a more comprehensive analysis of support for the
normative ideals of science and an exploration of the relationship between widely postulated
individual- and organisational-level factors and self-reported QRP engagement than has thus
far been possible. We find that self-reported commitment to each of the normative ideals of
science is widespread, but not universal. A small majority of respondents state that researchers
should sometimes change their research interests to access funding, while a substantial minority
believe that intellectual work should be influenced by personal beliefs and values. This finding
of non-universal, but widespread, adherence is in line with findings from other survey research
(Anderson et al., 2010; Bray & von Storch, 2017; Macfarlane & Cheng, 2008; Kim & Kim,
2018). While minor divergences from these norms may at first appear benign, they can, as the
present research suggests, have consequences for behaviour.

It was found that main disciplinary field was associated with self-reported QRP
engagement. Respondents in the medical sciences, relative to the natural sciences, reported
slightly higher levels of self-reported engagement in QRPs, however the effect sizes were
small. Conversely, respondents in the social sciences and humanities reported lower levels of
self-reported QRP engagement compared to those in the natural sciences. However, the effects
should be interpreted cautiously. Disciplinary field is likely to capture a broad set of
differences, including variation in research methods, publication norms, collaborative
structures, measurement practices, and exposure to competitive or productivity-based
incentives. For example, practices such as selective reporting, HARKING, excluding data, or
failing to report null findings may have clearer meanings in experimental, quantitative, or

hypothesis-testing research traditions than in interpretive, theoretical, historical, or qualitative
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research. Therefore, lower reported QRP engagement in the humanities, and to a lesser extent
the social sciences, may not straightforwardly indicate greater research integrity. Rather, it may
partly reflect differences in the kinds of research practices that are available, recognised, or
regarded as questionable within those disciplinary contexts.

Similarly, higher reported engagement in the medical sciences relative to the natural
sciences should not necessarily be interpreted as evidence of greater individual willingness to
compromise research integrity. Medical research often involves high publication pressure,
competitive funding environments, clinical or translational stakes, and strong incentives to
produce statistically significant or practically actionable findings. It may also involve more
formalised methodological conventions, making certain behaviours easier to identify as QRPs.
The observed disciplinary differences may therefore reflect variation in normative standards,
opportunity structures, methodological traditions, and interpretive frames, rather than simple
differences in researcher misconduct.

It is therefore not possible to determine from these models whether the observed
differences reflect genuine variation in willingness to engage in QRPs, differences in the
opportunity to engage practices, or differences in how respondents interpret and report QRP
items. However, disciplinary context is likely relevant to understanding variation in self-
reported QRP engagement.

One of our most surprising findings is that only a very limited amount of variance in
self-reported QRP engagement can be attributed to differences between organisations and
countries. This, to us, suggests that factors beyond the organisational and national contexts play
a significant role in influencing self-reported QRP engagement and, at the same time, that
idiosyncratic researcher differences are much more important than the local contexts in which
they work. What follows from this is that perhaps more emphasis should be placed on the

broadest systemic-level factors that transcend research institutions, such as hyper-competition
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and publication pressures, compounded by an editorial bias for the aesthetic quality of results,
as well as individual-level factors. In considering the individual-level factors captured in our
analysis, we find some disciplinary-level differences, with those researching in the arts and
humanities engaging in fewer QRPs on average, compared to all other disciplines. This aligns
with the findings of Schneider et al. (2024). However, contrary to Schneider et al. (2024) and
additionally Gopalakrishna et al. (2022), Fanelli (2009), and Pupovac and Fanelli (2015), we
find that those in the medical sciences and the natural sciences engage in more QRPs on average
compared those in the social sciences. Moreover, our findings conflict with the findings of Xie
and colleagues (Xie et al., 2021) who find that QRPs are more common in the social sciences
compared to the biomedical sciences. To the extent that researchers’ commitments to
responsible research practice is in part due to their training and positioning within their
disciplines, it is here that the potential for change lies.

Those who are later in their career admit fewer QRPs on average, again consistent with
Schneider et al. (2024). We find this on the one hand unsurprising, given that those later in
their career are likely under reduced pressure to publish and obtain funding (having already
secured permanency and established careers) and considering evidence to suggest that career-
motivations may become less salient with age (Boumans et al., 2011). That is, the influence of
systemic pressures may become less salient with academic age. On the other hand, those that
did their graduate training a long time ago would have had less (or no) emphasis placed on
what are now known to be detrimental practices — for instance p-hacking. So, it is somewhat
surprising that the same senior researchers report fewer QRPs.

Affording additional support to the reduced pressure with seniority theory, we find that
those on temporary employment contracts or without an employment contract are more likely
to engage in QRPs on average, suggesting that precarity can motivate researchers to engage in

questionable practices, feasibly to confer an advantage on them (i.e., increased likelihood of
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publication) where competition (i.e., for employment) is heightened. That is, they have 'more
to gain', compared to their permanently employed colleagues.

Relatedly, the organisational-level factor, indicating the extent to which the
researcher’s working environment is perceived to be collegial, without harmful publication
pressure, detrimental power imbalances and conflict, is associated with decreased average self-
reported QRP engagement. This finding is not surprising, and again in-part supports dominant
theorising that hyper-competitive working environments with harmful publication pressure
motivate self-reported engagement in QRPs (Bouter, 2015). It aligns with similar research
findings focusing on samples from specific disciplinary fields and countries (Latan et al., 2021;
Necker, 2014; Maggio et al., 2019; Gopalakrishna et al., 2022), as well as Schneider et al.'s
(2024) recent cross-national survey of researchers from across disciplinary fields and national
contexts. However, the item presented in IRIS captures a more holistic view of the research
environment (perhaps, indicative of local research culture), potentially diluting the specific
effect of publication pressure itself. It suggests a complex interplay of factors that contribute
to unethical behaviour, inclusive of, but not limited to, publication pressure. This
conceptualisation additionally aligns with earlier survey research by Schneider et al. (2024),
who found that local culture that promotes quality and rigorous research, and rewards integrity,
potentially counter presumed systemic challenges. On this basis, our finding underscores the
importance of fostering a collaborative and supportive research culture, where emphasis is
placed on collaboration, peer support and scientific integrity, rather than aggressive
competition and high publication output. In cultivating such a research culture, it may be
possible to mitigate self-reported engagement in QRPs and enhance the quality of scientific
research. Given that we found limited differences in self-reported QRP engagement between

institutions, this explanatory factor likely supports the narrative of corrupting systemic
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structures that transcend organisational working environments. That is, the issue is likely
system-wide, and not unique to particular institutions.

We find sex differences consistent with earlier research. Women appear to engage in
somewhat fewer QRPs on average in comparison to men. Similarly, Gopalakrishna et al. (2022)
found prevalence to be higher among males, in comparison to females. Schneider et al. (2024)
found a similar relationship in their Danish sample, with men engaging in slightly higher rates
of QRPs compared to women, but this finding was less certain in their international sample.
More generally, our findings here align with research showing that males have lower moral
standards in competitive environments (Robinson et al., 2000), are more likely to deceive
where the deception benefits the deceiver (Friesen & Gangadharan, 2012; Gerlach et al., 2019)
and are less risk averse (Sapienza et al., 2009).

Self-reported engagement in QRPs was higher, on average, in research institutions
outside academia, including health and government research centres, private industry and non-
profit organisations. Those working in 'industry' were more likely to engage in QRPs on
average compared to all other sectors. This aligns with research findings that suggest
researchers with private industry involvement are more likely to report engaging in research
misbehaviours (Martinson et al., 2009). While the exact reasons for our findings on this are a
matter of speculation, it is possible that factors other than the pursuit of knowledge and
scientific inquiry (e.g., a researchers' values and goals) may influence a researcher’s decision-
choices. These priorities may overshadow the commitment to strict scientific method and
considerations of validity and reliability, inadvertently encouraging QRPs. For example, in
government and health research centres, there may be significant pressure to produce results
that align with policy objectives and public health goals. Researchers working within these

settings may be motivated to take shortcuts to demonstrate immediate and impactful outcomes.
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Again, considerations that are antithetical to the scientific enterprise may motivate a researcher
to cut corners.

Subscription to the normative ideals of science was the explanatory factor scale with
one of the largest correlates of decreased self-reported QRP engagement. This suggests that a
researcher's ideals and normative values may act as a safeguard against other motivating factors
and be powerful drivers of researcher decision-making. This corroborates findings by
Gopalakrishna et al. (2022), who found that commitment to scientific norms was the largest
indicator of self-reported QRP engagement. Building on recommendations made by
Gopalakrishna and colleagues (2022), as well as earlier findings from Anderson and colleagues
(2010), our findings here suggest that it is crucial for institutional leaders to foster a culture
that upholds and respects the normative ideals of science. Through formalised training,
adequate mentoring and supervision, commitment to these ideals can be encouraged.

Conversely, our findings show that the mere provision of research integrity training
does not predict decreased self-reported engagement in QRPs. However, it is crucial to note
that this measure reflects the 'availability of research integrity training' at one's institution,
rather than active engagement by researchers. Certainly, research showing that integrity
training can influence integrity is contested and weak (Satalkar & Shaw, 2019; see, Conroy,
2020; Korfeld, 2012; Phillips et al., 2018), while early-childhood education and personality
traits have been found to be better predictors of researcher behaviour than research integrity
training (Satalkar & Shaw, 2019). A more reasonable conceptualisation is that the availability
of training may signify an organisational culture that values research integrity. However, as we
find here, the presence of integrity training alone is not necessarily enough to deter researchers
from engaging in QRPs. In contrast to this finding, we find a negative association between self-
reported QRP engagement and the presence of an environment that is perceived to be

supportive, characterised by expertise for dealing with integrity breaches, effective
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mechanisms for detecting and sanctioning breaches, and protections for whistle-blowers and
those accused of circumventing integrity standards. While it is not possible to disaggregate the
relative role of each component, it suggests that fostering a research environment with
comprehensive support for research integrity (including expertise, monitoring, and protection),
beyond the mere provision of research integrity training, may be efficacious in reducing self-
reported QRP engagement to some degree. It is worth nothing that this represents a researcher’s
perceptions of their working environment, rather than representing a true description of the
institutional working environment. Additionally, individuals within the same institution might
perceive conditions, policies, and structures differently. They may also have varying levels of

awareness regarding the existence of these conditions, policies, and structures.

Limitations

Overall, our effect sizes are, while coherent and consistent with much of the extant
literature, rather small. That said, the small effect sizes should not necessarily be interpreted
as evidence that the associations are unimportant. As discussed below, self-reported QRP
engagement is likely to be conservatively estimated, and selective participation may have
restricted the observed variance in both self-reported QRP engagement and relevant predictors.
Where outcome and predictor variability is limited, associations are likely to be
correspondingly reduced. Thus, the observed effect sizes may partly reflect restriction of range
rather than the absence of substantively meaningful relationships. Moreover, even small
associations may be meaningful when considered at the level of the wider research population.
QRPs are low-frequency but are arguably consequential behaviours, and small shifts in the
probability of self-reported engagement may translate into meaningful differences when
aggregated across large numbers of researchers, studies, and publications. From this
perspective, modest predictor effects may still have practical significance, particularly where

they identify modifiable features of the research environment or incentive structure.
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Accordingly, the small effect sizes observed in this study should be interpreted cautiously and
humbly but not dismissed as trivial.

A limitation of our study, not necessarily unrelated to the foregoing is that the QRPs
used in the survey were selected non-randomly, and represent a distinct set of practices that
qualitatively differ from some of the practices explored in other surveys. They were designed
to capture behaviours that could apply equally to all kinds of research — quantitative,
qualitative, and theoretical. This means that they might be regarded as a somewhat blunt tool,
compared with discipline specific studies such as John et al.! that have only one disciplinary
focus.

Furthermore, one limitation pertains to the possibility of non-response bias arising from
the low response rate. This is exacerbated by the sensitive nature of some of the survey items,
including QRPs. Therefore, survey engagement may be non-random, whereby researchers
particularly attuned to research integrity and those more willing to engage in or disclose QRPs
may be more likely to respond. Conversely, those who have engaged in QRPs, or perceived
disclosure of such engagement as risky, despite assurances of anonymity, may have been less
inclined to participate. As such, the sample may differ systematically from the wider population
of researchers and scientists. On this basis, prevalence estimates should not be treated as precise
estimates, given that they may be affected by social desirability bias and differential
association. The variance of outcome variables and predictors may be attenuated by selective
participation. For example, if respondents were disproportionately similar in their concern
about research integrity, willingness to disclose, or exposure to research-related pressures, this
may have reduced variance in self-reported QRP engagement and attenuated associations with
predictor variables. On this basis, the results should be interpreted as evidence of associations

within the responding sample, rather than as definitive estimates of population-level prevalence
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or effect sizes. Certainly, the study never set out to provide accurate estimates of prevalence,
and the results should not be taken as such.

A further limitation concerns the non-causal nature of the findings. Although the
models identify individual- and institution-level factors associated with self-reported QRP
engagement, the cross-sectional survey design precludes conclusions about causal direction.
Some associations may reflect reverse causality. For example, researchers who report engaging
in QRPs may subsequently perceive their research environment as more permissive, more
pressured, or less aligned with scientific norms. Alternatively, the observed associations may
be non-causal, reflecting unmeasured individual, disciplinary, or institutional factors that shape
both perceptions of the research environment and willingness to report QRP engagement. It is
also important to emphasise that the outcome measure captures self-reported QRP engagement
rather than directly observed behaviour. Responses may therefore be affected by recall error,
social desirability concerns, differences in how respondents interpret QRP items, and variation
in willingness to disclose sensitive behaviours. Accordingly, the results should be interpreted
as associations with reported QRP engagement, rather than as evidence that the predictors
cause QRP engagement.

One further limitation is that the sample focused primarily on countries in Europe, the
US and Canada. On this basis, it is not possible to generalise our finding of beyond Europe and

the Anglo-American sphere.

Conclusion and Future Research

Our research contributes to the explanatory framework of QRP engagement, identifying
both systemic and individual-level factors that predict, albeit weakly, self-reported QRP
engagement. Given the lack of institutional variance, we suspect that the system-wide pressures

(to publish frequently, in high-impact journals and to obtain funding) is a major contributing
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factor to self-reported QRP engagement and acts directly on the individual researcher.
Institutional mediation of such pressure, if it occurs, does not appear to be a strong channel.
This is an interesting thought, if a little concerning, because it is easier for organisations to
change than it is for systemic change to be brought about ‘top down’.

Commitment to the Mertonian norms of science seem to protect to some extent against
the systemic and other individual-level influences. Studies that examine the impact of other
individual-level characteristics in reducing engagement in QRPs highlight factors such as
personality traits (Giluk, 2015), achievement goals (Janke, 2019), perceived ethical
defensibility, and perceptions of what is considered normative behaviour in the field (Sacco et
al., 2018). To further understand this and build a more comprehensive explanatory model,
future research should focus on identifying other individual-level factors that might impact
researcher behaviour. For example, a researcher's personal reasons behind their research
decisions, such as social or political goals, financial improvement, concerns about validity and
reliability, along with motivations directly linked to the scientific process like obtaining grants,
increasing frequency of publication, desiring novelty, societal impact, and the replication of
results, could affect their behaviour and their willingness to compromise on research integrity.
A more explicit analysis of how these individual-level factors protect against, or enhance,
systemic-level causes is required, and will allow for a fuller, more comprehensive explanatory
model for researcher QRP engagement. This will permit the development of evidence-based
interventions and policies that are efficacious in reducing QRP engagement, improving

research integrity, and creating a more valid, reliable, and trustworthy science.

Availability of data and materials

The code used for the analysis in this study is openly available on the Open Science

Framework: https://osf.io/sg8zf/. The primary dataset utilised for this study can be found at the
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UK Data Service: https://beta.ukdataservice.ac.uk/datacatalogue/studies/study?id=9023. The

organisational dataset analysed during the current study are not publicly available due to

identifying information but are available from Nick Allum upon reasonable request.
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Abstract

A growing literature has sought to identify how to best tackle the ‘replication crisis’. Some
commentators advocate for better training in research design, while others propose an overhaul
of incentive structures. We explore a potential further means of counteracting practices that
produce non-replicable findings by investigating a mechanism that potentially influences the
decision to engage in QRPs: researchers’ subjective beliefs about QRP prevalence. These
beliefs may create ‘descriptive norms’ (i.e., what is perceived as typical) pointing towards a
prevalence that undermine ‘injunctive norms’ (what is perceived as ethically appropriate)
nurturing good research practice (Fiedler and Schwarz, 2016). A belief that QRPs are prevalent
may contribute to a perceived necessity to engage in such behaviours in order to keep up with
peers. We empirically investigate this mechanism using data collected as part of the ‘Practices,
Perceptions, and Patterns of Research Integrity’ (PRINT) project, from a survey administered
in 2018. The sample (N=3402) consisted of post-doctoral researchers working at 18
universities across Europe and the US and represent all scientific fields. Respondents reported
estimates of prevalence in recent literature, their own behaviour and perceived damage to
science for a range of QRPs. First, we report the associations between perceived prevalence
and self-reported engagement in QRPs and explore how these vary across fields and career-
stage. Then, we report findings from a series of mediation and moderation analyses that suggest
plausible mechanisms and conditions under which this relationship occurs. We conclude by
discussing key implications for improving research quality.

Key Words: Questionable research practices, research integrity descriptive norms, injunctive
norm
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Introduction

Over the past two decades there has been growing concern over the credibility and
reproducibility of findings in the social and natural sciences. This concern has been fuelled by
empirical research demonstrating that a significant quantities of published research findings
are false (Ioannidis, 2005; Johnson, 2013). Doubts over the veracity of published research
findings have been elevated by numerous highly publicised replication attempts that have failed
to reproduce significant quantities of published findings, most notably in psychology and
medicine (Open Science Collaboration, 2015; Camerer et al., 2016, 2018). For example, the
Open Science Collaboration (2015) found that only 39% of findings from 100 experimental
and correlational studies published in three high-ranking psychology journals were replicable
(cf. Gilbert et al., 2015). Similarly, Camerer et al. (2016) identified statistically significant
effects in the same direction as those found in the original study in only 11 of 18 experimental
economic studies replicated from two high-ranking journals.

This ‘reproducibility crisis’ has less to do with overt research misconduct, typically
defined in terms of falsification, fabrication and plagiarism (FFP), and more to do with
‘questionable research practices’ (QRPs; John et al., 2012; Simmons et al., 2011).” QRPs are
without straightforward definition, but the term broadly refers to practices that exist in an
ambiguous ‘grey area’ between sound science and outright scientific misconduct. Examples
include developing hypotheses after results are known (termed “HARKing”; Kerr, 1998,
including authors on publications who have not made significant contributions to the work to

warrant inclusion, and failing to report the results of all measures from an experiment. QRPs

”However, it is necessary to note that the extent of the impact of QRPs on replication is contested (e.g.,
Ulrich & Miller, 2020; Rubin, 2023; Rubin, 2025; Francis, 2012). In fact, the extent to which replication
rates are in fact a problem has been subject to refute (Rubin, 2023; Rubin, 2025; Fanelli, 2018; Oberauer
& Lewandowsky, 2019). That said, it is important to note that, while sometimes QRPs are justifiable in
particular contexts, they still have important downstream consequences, including the production of
false research literatures, wasted resources (including time and money) and reduced credibility of
legitimate findings. Therefore, QRPs are not treated merely as contributors to the replication crisis, but as
practices that undermine the integrity and reliability of research more broadly.
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involve the exploitation of the inherent flexibility that exists in the research process. There is
the potential for such practices to be utilised for the purpose of presenting biased evidence in
support of conclusions (Banks et al., 2016). However, given their inherent ethical ambiguity,
these practices may be seen as warranted or defensible in certain contexts (John et al., 2012;
Sacco et al., 2018) and may be engaged in without intent to deceive and based on normative
assumptions that prevail within a particular research field or subfield.

Methodological decisions (so-called, “researcher degrees of freedom”) that exist at
various stages of the research process can increase Type I error rates (Simmons et al., 2011
1359). For example, including theoretically irrelevant covariates in statistical models,
analysing two dependent variables without adjusting alpha values or excluding data points
based on post-hoc criteria can increase the probability of obtaining false-positive findings.
Relatedly, failure to publish non-significant findings (i.e., “the file drawer problem”) as a result
of bias in the selection process or pressure from sponsors, increases the likelihood that
published results will reflect Type-I errors, biasing effect sizes upwards in meta-analyses
(Franco et al., 2014). Other QRPs can lead to different problems. For example, including
authors on a paper where the contributions made do not warrant authorship inflate the perceived
expertise and competence of that individual, bestowing them with an unfair advantage in hyper-
competitive academic environments (e.g., when seeking tenure or promotion).

QRPs are of particular concern given the frequency at which researchers engage in
them. While only 1.97% of researchers admit to having engaged in research misconduct (i.e.,
fabrication, falsification, and data modification), meta-analytical research suggests that 33.7%
admit to having engaged in QRPs (Fanelli, 2009 cf. Xie et al., 2021; Fiedler & Schwarz, 2016).
When asked about the behaviour of their colleagues, admission rates were significantly higher
at 72%. However, given the unethical nature of the behaviour, respondents are less likely to

provide honest reports of own behaviour, therefore estimates of prevalence likely
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underrepresent true rates of engagement. Addressing this, John et al. (2012) using a scoring-
algorithm to incentivise truth-telling, found that 94% of respondents admitted to having
engaged in at least one QRP. This high frequency suggests that the validity of large quantities
of published research findings may have been compromised.

On this basis, numerous interventional and educational strategies have been proposed
as a means of reducing the prevalence of QRPs, and hence improving the quality of scientific
research. One strategy focuses on enhancing the quality and frequency of training in research
ethics (Johnson et al., 2014 Holm & Hofmann, 2018) and research methodology (Munafo et
al., 2017). This strategy is predicated on the belief that QRPs, at least in part, result from
researchers’ lack of awareness of how to appropriately conduct research and avoid suboptimal
research practices. For example, while a majority of researchers admit to having engaged in
behaviours that are best described as QRPs, most believe in the integrity of their own research
and the appropriateness of their own practices (John et al., 2012).

Other observers emphasise the misalignment between incentive structures and the
ideals of science, and this is the pre-eminent theory explaining why researchers compromise
their integrity. Academic institutions often use simple metrics, such as frequency of publication
and journal impact factors, when making assessments for hiring, tenure and promotion (Moher
et al., 2018). This is accompanied by a publication bias that favours the aesthetic quality of
results (e.g., novelty and statistical significance; Sterling, 1959; Dwan et al., 2013; Chavalarias
et al., 2016). For example, one study found that statistically significant results (i.e., p-value
<0.05) account for approximately 96% of published abstracts in MEDLINE and full-text
articles in PubMed Central (Chavalarias et al., 2016). Therefore, institutional pressures to
publish, combined with a publication bias, potentially incentivise researchers to engage in
suboptimal research behaviours, such as selective reporting, in order to increase the likelihood

of yielding statistically significant results (Head et al., 2015; Simmons et al., 2011).
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Additionally, direct relationships between publication pressure and suboptimal research
behaviour have been found (Tijdink et al., 2014; Paruzel-Czachura et al., 2020). However,
beyond publication pressure and statistical and methodological ignorance, there are likely other
factors that motivate, and in some cases necessitate, engagement in QRPs. In the current study,
we seek to identify one of these facilitating factors: researcher’s ‘perceptions’ of QRP

prevalence.

Perceptions of Norms, Competition and Research Behaviour

Social psychological literature distinguishes between norms that describe typical
behaviours (so-called, ‘descriptive norms’) and desirable behaviours (define as ‘social norms’
by Bicchieri (2017) and ‘injunctive norms’ by Cialdini et al. (1991)). Descriptive norms (i.e.,
‘what most people do’ (Cialdini et al., 1991)) have been found to influence behaviours in
various contexts in the direction of the norm (Cialdini et al., 2006; Goldstein et al., 2008;
Gerber & Rogers, 2009; Stangor et al., 2001; Schultz et al., 2007) and have been used in many
behavioural change interventions, often in combination with injunctive norms (Bertholet et al.,
2016; Perkins et al., 2011). As well as motivating pro-social behaviour, descriptive norms have
been found to motivate engagement in unethical practices, including academic cheating (Smyth
& Davis, 2004; Chapman & Lupton, 2004; Stone et al., 2009) and research misconduct (Sacco
et al., 2017; Rajah-Kanagasabai & Roberts, 2015). The objective accuracy of these perceptions
is less important than their subjective influence on researchers' actual behaviours (Tankard &
Paluck, 2016). Nevertheless, estimates of QRP prevalence do seem to reflect genuinely high
engagement rates in these practices (Fanelli, 2009). This aligns closely with Thomas and
Thomas’s (1928, pp. 571-572) classic theorem: “If men define situations as real, they are real
in their consequences.”

Perceiving QRPs as descriptively normative may motivate researchers to engage in

those behaviours through processes of norm conformity (Asch, 1956; Sherif, 1936) and
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informational dependence. Indeed, where behaviours are ethically ambiguous, individuals are
more likely to look to others for guidance on how to behave (Festinger, 1954). Further,
perceiving QRPs as prevalent may feasibly influence a researcher’s decision to engage in those
practices, through increasing competitive norms that compound pressures to cut corners and
cheat in order to keep up with peers. Certainly, the feeling of being disadvantaged by abiding
by research standards that others circumvent was seen as a cause of engagement in QRPs by a
majority of social psychologists in Stiirmer et al.’s (2017) study. This finding aligns with
research demonstrating that in contexts marked by social ambiguity, beliefs about others’
cooperative intent predict cooperative behaviour (Anderson et al., 2004), while competition
incentivises individuals to improve their position relative to their competitors, often through
use of illegitimate and unethical means (Belot & Schroder, 2013).

Competition is ubiquitous in the scientific system. Performance metrics in institutional
assessments for hiring, tenure and promotion contribute to increased value placed on improving
performance (‘a unidirectional drive upwards’ in Festinger’s (1954) social comparison theory),
which when placed in the social context facilitate interpersonal social comparison and fierce
competition. The scarcity of academic jobs relative to the increasing number of PhDs (Larson
et al., 2014) encourages individuals to compete for a limited number of positions, while
scientists are required to compete with others for limited extramural funding. Moreover, there
is a drive in some scientific fields to be the first to make a discovery, motivating researchers
and research teams to compete for the recognition and prestige by ‘finding it first’ (Merton,
1957). Individuals are less concerned about ethical standards in competitive situations
(Butterfield et al., 2000). When competition heightens perceived rivalry between individuals it
decreases the moral costs of transgressing norms by using unethical means to beat competitors
(To et al., 2020). Certainly, descriptive norms suggesting that unethical behaviours are

common have been found to undermine injunctive norms fostering ethical behaviour in certain
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contexts (Cialdini et al., 1990; Staunton et al., 2014). On this basis, research environments are
likely fertile grounds for the influence of descriptive norms on behaviour, whereby perceiving
others to be engaging in QRPs necessitates engagement in those behaviours for sake of
obtaining a competitive advantage or safeguarding one’s career.
The Current Study

Preliminary evidence for the influence of descriptive norms on research behaviour is
derived from Sacco et al. (2018) study of principal investigators funded by the National
Institutes of Health in the United States. It was found that the more respondents believed QRPs
to be normative, the more ethically defensible QRPs were perceived to be, and the more willing
researchers were to engage in them. In the current research, we build on these findings by
seeking to identify whether perceptions of prevalence are positively associated with the extent
to which researchers have engaged in QRPs, across all major fields of research, using an
international sample. As such, utilising data from a cross-sectional survey, we seek to test the

following primary hypothesis:

H1: The more prevalent a researcher perceives QRPs to be within their scientific field,

the greater the extent of their self-reported own use of those practices.

Judging suboptimal research conduct to be common within a scientist’s disciplinary
field potentially contributes to competitive norms that motivate researchers to cut corners in
order to keep up with colleagues, thereby preserving their career. As such, researchers may
engage in QRPs out of a perceived career necessity. Certainly, following To et al. (2020),
perceiving a behaviour to be prevalent, maximises norms of competitiveness, thus decreasing
the moral costs associated with engaging in unethical behaviour. On this basis, we undertake a
mediation analysis seeking to test whether perceptions of prevalence have an indirect effect on

the extent of self-reported engagement in QRPs by increasing the strength of belief that
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compromising research integrity is necessary for the sake of one’s career. On this basis, we test

the following hypothesis:

H2: Estimates of the extent of QRP prevalence within a researcher’s field have an
indirect effect on the degree to which the researcher engages in those practices through
increasing the degree to which it is believed that not compromising research integrity

will have a negative impact on one’s career.

Perceptions of the behaviours of other scientists are likely to have greater influence on
a scientist’s own conduct when the behaviour is seen as damaging to science. However,
if a QRP is judged to be undamaging to science, scientists are likely to engage in the
behaviour regardless of the perceived conduct of others. Thus, we seek to test the

following hypothesis:

H3: The relationship between perceptions of prevalence of QRPs within a researcher’s
field and the extent of their own use of those practices will be greater when the practices

are seen as more damaging to science.

The relationship between perceptions of prevalence and extent of self-reported
engagement in QRPs is feasibly affected by the researcher’s stage of career. On the one hand,
the longer a researcher has worked in the field, the more likely they are to have adjusted their
behaviour and adopted practices that align with the normative framework of that group. On the
other hand, early career researchers (ECRs) may be more vigilant of the behaviour of others
and have more to lose for not conforming to established normative frameworks that pervade
the discipline and are therefore more likely to be influenced by them. On this basis, we test the

following non-directional hypothesis:
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H4: The relationship between perceptions of prevalence of QRPs within a researcher’s
scientific field and the degree to which the researcher has used those practices varies

according to the researchers’ career stage.

There are feasibly scientific field differences in the relationship between prevalence
estimates and extent of self-reported engagement in QRPs. However, we have no a priori
beliefs as to whether a researcher’s scientific field moderates this relationship, thus we include
it as a planned exploratory analysis, stratifying this relationship by the researchers reported
disciplinary field.

Finally, following Fanelli (2009) researchers are more likely to perceive QRP
prevalence to be greater when assessing the behaviour of others, as opposed to when making

judgements of their own behaviour. Therefore, we test the following hypothesis:

H5: Researchers perceive the prevalence of QRPs to be greater in their scientific field

compared to in their own sole or co-authored publications.
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Methodology

Pre-registration

Research questions and hypotheses were pre-registered with the Center for Open

Science in May 2021 (https://shorturl.at/QugM2).

Data

The study utilises secondary data from a large-scale cross-sectional international survey
administered as part of the Practices, Perceptions, and Patterns of Research Integrity project in
2018 (PRINT). The PRINT project was anchored at the Danish Centre for Studies in Research
Policy (CFA), Aarhus University. The survey protocol was pre-registered with the Centre for
Open Science in October 2018 (available, along with reproducibility materials at Schneider,

2018).

Sample

The survey was administered to researchers above PhD level at eighteen universities
(approximately 55,000 researchers) in Denmark, Croatia, the United Kingdom, Austria and the
United States. Respondents represented all major fields. Webscraping was used to obtain
contact information for the target population and respondents were invited to participate
through email. The final population sample consisted of 4712 respondents. Due to violations
of the Missing Completely at Random (MCAR) assumption, missing values were addressed
using the mice package in R (version 4.0.3; Van Buuren & Groothuis-Oudshoorn, 2011),
resulting in 50 imputed datasets. QRP items that were missing by-design were not imputed,
and all survey items were included in the imputation model. Respondents who identified as
non-binary on the gender item (n = 55) were excluded listwise due to small cell sizes.
Additionally, miscoded responses for scientific discipline (n = 11) and country (n = 2) were

also removed listwise. Consequently, the final analytical sample comprised 4,646 respondents.


https://shorturl.at/QuqM2
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Table 3.1 presents the characteristics of these respondents, stratified by primary disciplinary

field, country, and gender. Descriptive statistics are based on the first-imputed dataset.

Table 3.1. Characteristics of sample by primary disciplinary field, country and gender

Disciplinary Field Total
Social Natural and Arts and Medical and Total Sample
Sciences Technology Humanities Health Sciences
Sciences

Female (%) 8.1 10.8 6 11 36.9
Male (%) 11.9 30.3 7 14.9 64.1
Denmark (%) 62.2 74.4 70.1 77.9 72.3
Croatia (%) 8.5 7.3 5.6 4.7 6.7
UK (%) 8.9 7.8 4.7 5.8 7.1
US (%) 4.5 2.1 3 3 29
Austria (%) 15.9 8.4 16.6 8.6 11
Overall (%) 20 41.2 13 259

Variables

Questionable Research Practices (QRPs). A total of 25 research behaviours
pertaining to data analysis strategy and scientific reporting that are widely considered to be
‘questionable’ were generated for the purposes of the survey. These behaviours are listed in
Table 3.2. Each respondent was provided with 9-10 of these QRPs, allocated randomly, with
each item accompanied by three discrete questions assessing a) the extent to which the
respondent believes the practice is used in recent publications within their field of research (1
= In no recent publications, 7 = In all recent publications), b) the extent to which the respondent
has used these practices in recent sole or co-authored publications (1 = In no recent
publications, 7= In all recent publications) and c) the extent to which the respondent believes
that this practice is damaging the trust in research findings and claims in their field of research

(1 = To a very small extent, 7 = To a very great extent). No intermediate labels were used.
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Higher scores indicated a greater perception of prevalence, a greater extent of past self-reported
QRP engagement and a stronger belief that the practice is damaging to trust in research findings
and scientific claims. By anchoring the self-reported engagement to recent timeframes and
specific output contexts rather than lifetime exposure, the measure provides a more localised
behavioural snapshot and implicitly account for differing disciplinary productivity rates. This
avoids inflated and misleading estimates that would occur with measures that are unbounded

and measure lifetime exposure (an issue highlighted by Fiedler & Schwarz, 2016).

Table 3.2. Questionable research practice items included in the PRINT survey

QRP Questionable Research Practice (QRP) Item Wording
Number

1 Including authors on a publication who has not contributed sufficiently to the
work to merit authorship.

2 Failing to offer authorship to collaborators who had contributed sufficiently to
the work to merit authorship

3 In a publication, failing to disclose relevant personal, financial, political or
intellectual conflicts of interests.

4 In significance testing studies, continue to collect more data in order to render
non-significant results significant. For example: If initial results are not
statistically significant, collect more data until you get the desired result.

5 In significance testing studies, continue to reanalyse data until a statistically
significant result is obtained. For example: If initial results are not statistically
significant, remove or transform data; use other statistical tests; redefine the
outcome variable, switching to an alternate control group; trying various
combinations of independent and control variables; analysing various subgroups
and so forth; thus, reanalysing data until you get the desired result.

6 Publishing work despite knowing that it is redundant and does not contribute to
the existing knowledge base. Please note, reviews, translations and other types of
research publications are not necessarily redundant if they fill a scholarly need in
the scientific communication

7 Citing literature deemed relevant for your study without actually having read it.

8 Claim to have used a particular qualitative analytical approach appropriately, for
example “grounded theory” or “triangulation”, when this was not the case.

9 Avoiding to share data, research protocols, information on experimental setup,
instrumentation, coding, or other information about a study requested by
colleagues to evade transparency.

10 Agree to review a manuscript despite knowing that you have inadequate
expertise to provide a competent review.
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11

When reviewing a manuscript, not investing the effort necessary to conduct a
thorough review.

12

Submitting a biased review report that evaluated the manuscript unfairly.

13

In a publication, deliberately reuse all or parts of previously published data
without disclosure.

14

Deliberately divide the results of a study over more publications than needed
with the intention to increase the number of publications.

15

Selectively citing irrelevant or unnecessary publications to please reviewers or
editors.

16

Deliberately cite own publications more than warranted by their relevance, to
promote the visibility of your work or improve your citation metrics.

17

Deliberately disregard citing relevant publications that contradict own beliefs or
research.

18

Selectively focusing on parts of the data or source material that support your
preconceptions or hypotheses and deliberately disregarding parts that do not.
Source material can be of all kinds, such as interviewees, documents, primary
sources, etc

19

Deliberately refrain from reporting findings that could weaken or contradict own
theories, hypotheses or findings

20

Wilfully present findings as more “clear-cut” than justified by the data. For
example, neglecting to disclose contradictory results, or thoroughly discuss study
limitations, or deliberately overlooking counter arguments

21

Without disclosure, formulate or change hypotheses after having seen the results,
thereby presenting an unexpected finding as having been predicted from the start
in the form of a research hypothesis (quantitative study).

22

Without disclosure, presenting an unexpected finding as having been predicted
from the start (qualitative study).

23

Present statistically significant main findings without distinguishing between
their "statistical significance" and their potential practical or theoretical
importance. For example, claiming a “significant” finding solely based on the p-
value and not the effect size. Notice, importance refers to clinical, economic,
biological, psychological, sociological etc

24

Report main findings that turned out not to be “statistically significant”, as
evidence for no difference, no effect or no association between study groups or
variables.

25

Deliberately using another researcher’s unpublished idea without giving credit.
For example, publishing an idea voiced by a colleague at an informal meeting
without giving her/him credit.

Research examining the relationship between explanatory factors and self-reported

QRP engagement typically computes these variables as average scores derived from

respondents' mean responses across all QRP items (e.g., Brooker & Allum, 2024;
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Gopalakrishna et al., 2023; Sacco et al., 2017). Such an approach reflects the 'average' effect
of a factor — such as average perceived prevalence — on average self-reported QRP engagement.
However, our primary hypothesis (H1) specifically investigates the direct, measurement-level
relationship between perceptions of the prevalence of individual QRPs (QRPs 1...k) and self-
reported engagement in those same QRPs. That is, we aim to determine whether perceiving a
particular QRP as more prevalent is directly associated with increased personal self-reported
engagement in that QRP. Analysing average scores alone can obscure meaningful
measurement-level variability. For instance, two respondents’ identical average scores for QRP
self-reported engagement could result from consistently moderate self-reported engagement
across all QRPs or from highly variable engagement, with some QRPs rarely practiced and
others frequently practiced. Consequently, using average scores alone results in information
loss about the specific relationship between perceived prevalence and individual QRPs.

To address this, responses to QRP items are conceptualised as repeated measurements
nested within respondents. The data were restructured into a hierarchical (long-form) format
with two levels: individual measurement occasions (Level 1; n = 41,756) clustered within
respondents (Level 2; n = 4,646). Items measuring perceived prevalence and self-reported
engagement were cluster-mean centered and standardised within individuals, thereby isolating
the within-person variance. This procedure enables the estimation of a precise, measurement-
level relationship between perceptions of QRP prevalence and actual self-reported QRP
engagement.

Additionally, we computed overall summary variables capturing respondents' general
perceptions of how frequently other researchers engage in QRPs and their overall degree of
QRP self-reported engagement. For each respondent, mean scores for these variables were
derived from their responses across the 9 — 10 individual QRP items. These overall scores were

then recoded into two seven-point ordinal categorical variables using equal-width binning,
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aligning them with the original item response scale. Higher scores indicate greater perceived
prevalence of QRPs among researchers and higher overall personal self-reported engagement
in QRPs.

Respondent-level Measures. Each respondent provided their main field of scientific
study and were grouped into four categories: social sciences (n=931), natural and technical
sciences (n=1912), medical and health sciences (n=1201) and arts and humanities (n=602).
This variable was recoded into three (K-1) indicator variables representing each scientific field,
with ‘social sciences’ as the reference category. The social sciences were used as the reference
category as they occupy an intermediate position between the natural/technical sciences, the
medical/health sciences, and the arts and humanities. This makes them a useful baseline for
highlighting disciplinary contrasts in self-reported QRP engagement. Respondents additionally
reported the number of years that have passed since completing their PhD. This item was
recoded into a single indicator variable, with ECR (0-8yrs since completing their PhD) as the
reference category, and mid-late career researcher (9+ years) coded as 1. This categorisation
reflects common practice in the literature on research careers and integrity, where analyses
often contrast early-career and more established researchers, rather than treating years since
PhD as a continuous measure. A single item was used to measure the extent to which
respondents viewed it as necessary to compromise research integrity for the sake of one’s
career. Respondents were asked the extent to which they agree with the question ‘If I conduct
my research without compromising research integrity, it will have negative effects on my
career’ (0 = strongly agree, 7 = strongly disagree).

Controls. We include several respondent-level covariates to increase precision in
estimates of primary parameters of interest. Each respondent reported their gender. This
variable was recoded into an indicator variable representing the gender of the respondent, with

‘female’ as the reference category. Males have been found to be overrepresented in cases of
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research misconduct (Fang et al., 2013 cf. Fanelli et al., 2015). On this basis, it is included as
a control variable in models containing other respondent-level covariates. We additionally
computed four (K-1) indicator variables representing the respondent’s country of employment,
with the ‘United Kingdom’ as the reference category. Finally, we test to see whether self-
reported engagement in research integrity training is associated with less self-reported
engagement in QRPs. Past research suggests that research integrity training at best has weak
associations with researcher conduct (see, Anderson et al., 2007; Antes et al., 2010). On this
basis, we create a single binary indicator variable, with 0 = no research integrity training and 1

= have engaged in research training.

Analysis Strategy

To account for the non-independence of responses to the QRP items within each
respondent, and in recognising the hierarchical nature of the data, we use a Bayesian multilevel
modelling framework, implemented using the Stan programming language. Specifically, we
use the brms interface (Version 2.16.1; Biirkner, 2017) to Stan in R. Stan is a probabilistic
programming language that implements full Bayesian statistical inference using Markov Chain
Monte Carlo (MCMC) sampling, using the No-U-Turn Sampler (NUTS). Bayesian modelling
allows for the derivation of a joint posterior distribution for model parameters based on a prior
probability distribution and likelihood function. The posterior distribution expresses the
uncertainty in the parameters given the observed data. It combines prior beliefs about
parameters with the data via the likelihood, yielding updated uncertainty in the parameter
values. That is, it affords a more natural quantification of the uncertainty in inferences
(Kruschke, 2014), thus quantifying support in favour of null and alternate hypotheses.
Multilevel modelling allows us to incorporate all information contained in the data into the
model, while controlling for dependencies between multiple responses from the same

respondent. Using a hierarchical specification induces partial pooling, shrinking measurement-
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level estimates toward the group-level distribution and balancing pooled and unpooled
information.

The regression modelling strategy is performed as follows. In Model 1 (Equation 1) we
specify a Bayesian logistic regression model, regressing overall QRP on overall estimates of
QRP prevalence. This allows us to derive the posterior distribution of all credible parameter
values indicating the strength of the relationship between respondent’s overall estimate of
prevalence and overall self-reported engagement in QRPs. Appropriate priors are placed on a
and y. Formally:

Pr(Z; =1) = logistic(a + v - PrevalenceEstimate; ).
(Equation 1)

In Model 2 (Equation 2) we specify a completely pooled Bayesian cumulative
(proportional odds) ordered logistic regression model, whereby our primary dependent
variable, extent of self-reported QRP engagement, is regressed on the primary measurement
level predictor, estimates of QRP prevalence, as well as perceived damage to trust in scientific
findings. Y; € {1, ..., K} denotes the observed ordinal self-reported engagement level for
respondent i, arising from discretising an underlying latent continuous variable Yi*. The
cumulative probabilities are modelled as:

Pr(Yi <k) = logistic(0k — i)

ni = P1 - PrevalenceEstimate; + B2 - TrustDamage;
(Equation 2)

Ordered thresholds 0; <---<0k-1 and priors on B; and B2 (and on the Ok that enforce
ordering). This specification reflects the assumption that the observed ordinal categories are
discretised observations of a latent propensity to engage in QRPs; the logistic CDF provides

the link function. Ordinal models are deemed appropriate given that the dependent variable
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cannot be assumed to be continuous (see, Kruschke & Liddell, 2018). Moreover, use of ordered
categorical models affords us the technical advantage of avoiding strong scaling and normality
assumptions. We evaluate the proportional odds assumption and conduct posterior predictive
checks to assess model fit.

In Model 3 we specify a Bayesian multilevel ordinal logistic model with measurement-
level independent variables and the primary independent variable. In Model 4 we introduce
respondent-level independent variables, demographic controls (to increase precision), and a
measurement-level interaction term for estimates of the extent to which the QRP damages
scientific findings and prevalence estimates. We additionally introduce cross-level interactions
between prevalence estimates and (a) scientific discipline and (b) career-stage. Parameters for
measurement-level independent variables that do not vary substantially between respondents
in Model 3 will be included in Model 4 as fixed effects only. Estimating category-specific
effects with a cumulative model can lead to invalid category probabilities, thus causing model
fitting issues (Blirkner & Vuorre, 2019). To see if improved fit is due to the model class rather
than those flexible effects, we also fit an adjacent-category model without category-specific
effects.

We specify minimally informative priors for all population-level parameters, assigning
independent Cauchy prior probability distributions on the log-odds scale, centered at zero with
scale 0.5 for metric predictors and 0.4 for binary predictors. The heavy tails that accompany
the ¢ family of distributions allow for robust inference (Berger & Berliner, 1986; Lange et al.,
1989). These priors put little weight on implausibly large effects, while still allowing for more
moderate, data-driven effects. That is, the use of the Cauchy distribution and minimally
informative priors regulate extreme inferences, thus facilitating efficient computation (Gelman
et al., 2008). A series of prior predictive checks and sensitivity analyses were undertaken.

Alternative reasonable prior choices did not materially alter substantive inferences. The
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regression models were fit to each of the 50 imputed datasets, and the resulting posteriors were
combined into a single inference by concatenating posterior draw across imputations to form a
single combined posterior distribution. Models were additionally fit to a complete-case dataset
(listwise deletion) to determine robustness and sensitivity of estimates to missing data.

We specify two Bayesian ordinal logistic mediation models (Models SA and 5B) with
cumulative link functions to test H2. That is, the indirect association between overall
perception of QRP prevalence and overall self-reported engagement in QRPs through the
extent to which individuals believe that not compromising research integrity will damage one’s
career. Both models are estimated simultaneously using brms multivariate syntax, yielding
joint posterior samples r for path a (prevalence -> mediator) and path b (mediator -> self-
reported engagement). Minimally informative priors are specified for both mediation models,
mirroring models 1-4. Again, we assign independent Cauchy prior log-odds, with scales 0.5
(for metric predictors) and 0.4 (for binary predictors). Demographic controls are included to
increase precision. Prior predictive checks and sensitivity analyses are used to check for the
influence of alternative prior distributions. Each model was fit to the 50 imputed datasets, and
the posteriors were combined into a single inference. Each model was additionally fit to a
complete-case dataset to determine robustness and sensitivity to missing data.

To test HS, testing whether researchers on average perceive other researchers to be
engaging in QRPs more frequently than they themselves engage in them, we use a Bayesian
alternative to the Wilcoxon signed-rank test for paired samples, using the Bayesian First Aid
Alternative to the Wilcoxon Rank Test (Reinhardt, 2019). The test follows the estimation
procedure outlined by Gelman et al. (2014), whereby the data are substituted by their ranks and
transformed to the quantiles of a standard Gaussian distribution, using a Gaussian quantile
function. This permits the modelling of the transformed data as a Gaussian distribution using

Bayesian methods. Uniform priors are placed on these parameters (i.e., the mean and variance).
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As with regression and mediation analysis, each model was fit to 50 imputed datasets, and the
posteriors are combined into a single inference. We additionally estimated the model with a
complete-case dataset to check sensitivity to missing data.

Following Kruschke (2014), we adopt the ROPE (95% HDI) index as an indicator of
effect existence. We set our ROPE on the log-odds scale to +0.18 because that range
corresponds to what Cohen (1988) calls a “small” standardized effect (d =~ 0.10) once you
translate it into the logit (log-odds) metric. In other words, a very modest effect — one that
would move someone from around 50% to about 55% probability — amounts to roughly 0.18
units on the logit scale, so any coefficient smaller than that is essentially negligible. This ROPE
interval contains values that approximate the null value (0) and are suggestive of the absence
of an effect. PD is indicative of the probability that the coefficient is strictly positive or
negative, providing an estimate of the size of the effect (Makowski et al., 2019). For the paired-
difference (Wilcoxon-style) test on the normal quantile scale, we use £0.11 again reflecting a
small effect (d = 0.10) when data are on the standard-normal scale. Parameters are expressed
as log-odds. Four chains were run for all models, at 5000 iterations (warm up = 1000) for model
1, 4000 iterations (warm up = 1000) for models 2 and 3 and 6000 iterations (warm up = 1000)
for models 4-5. Iterations are adjusted because of varying levels of complexity across models.
Inspection of trace plots and potential scale reduction factors (R-hat) indicate that all parameter
estimates converged (R-hat < 1.01). All parameter estimates were stable for limits of all
highest-density intervals (Effective Sample Size (ESS) > 5,000). Visual posterior predictive
checks were undertaken for all models, and all models were deemed to adequately reproduce
patterns observed in the real data, indicating good model fit. We additionally specified an
adjacent category model for Model 4, providing estimates of category specific effects, allowing

for the test of the proportional odds assumption.



119

Across all models MCMC convergence was assessed using R-hat (target <1.01),
effective sample size and checked for divergent transitions. All models met these criteria are
minor adjustment. Model fit is assessed using posterior predictive checks, which showed that
simulated outcomes closely matched the observed data. To assess the proportional odds
assumption in the ordinal specifications, we compared the cumulative logit models to an
adjacent-category alternative. No meaningful violations were found, and substantiative

inferences remained unchanged.

Results

Prevalence of QRPs

Figure 3.1 shows the percentage of observed answer categories for each of the twenty-
five QRPs based on self-reported behaviour. The five most prevalent QRPs (i.e., QRPs with
highest proportion of respondents scoring 1-7) are a) ‘Deliberately citing one’s own
publications more than warranted by their relevance, to promote the visibility of one’s work or
improve one’s citation metrics’ (QRP 16: 64.5%), b) ‘selectively citing irrelevant or
unnecessary publications to please reviewers or editors’ (QRP 15: 60.4%), ¢) ‘citing literature
deemed relevant for study without having actually read it” (QRP 7: 59.9%), and d) ‘when
reviewing a manuscript, not investing the effort necessary to conduct a thorough review’ (QRP
11: 53.8%) and e) ‘report main findings that turned out not to be “statistically significant”, as
evidence for no difference, or no association between study groups or variables’ (QRP 24:
53.2%). The least prevalent QRPs were a) ‘In a publication, failing to disclose relevant
personal, financial, political or intellectual conflicts of interest’ (QRP 3: 11.7%), b) “failing to
offer authorship to collaborators who had contributed sufficiently to the work to merit
authorship’ (QRP 2: 11.2%), and c) ‘deliberately using another researcher’s unpublished idea

without giving credit’ (QRP 25: 10.4%)).
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The QRPs perceived to be the most prevalent within respondent’s fields (that is,
practices with the greatest proportion of respondents scoring 2-7 on the Likert response scale)
are a) deliberately [citing] own publications more than warranted by their relevance, to promote
the visibility of your work or improve your citation metrics (QRP 16: 96.4%), b) citing
literature deemed relevant for your study without actually having read it (QRP 7: 95.5%), c)
without disclosure, formulate or change hypotheses after having seen the results, thereby
presenting an unexpected finding as having been predicted from the start (QRP 20: 94.5%),
and d) [reporting] main findings that turned out not to be “statistically significant”, as evidence
for no difference, or no association between study groups or variables’ (QRP 23: 94.4%), and
e) deliberately [dividing] the results of a study over more publications than needed with the
intention to increase the number of publications (QRP 14: 94.3%). The QRPs judged to be least
prevalent within respondent’s fields were ‘failing to offer authorship to collaborators who had
contributed sufficiently to the work to merit authorship’ (QRP 2: 74.4%) and ‘in a publication,
failing to disclose relevant personal, financial, political or intellectual conflicts of interest’

(QRP 3: 70.5%).

Figure 3.1. Percentage of observed answer categories of QRPs across 4646 respondents.

1.0(
Response Category

In no recent publications

o

5

Percentage

5

(75

’ H
l l II I . In all recent publications
0 0( —— | | | --.I.-. —.--l-. —

QRP



121

The five QRPs perceived to be the most damaging to trust in research findings (i.e.,
QRPs with the highest proportion of respondents scoring 4, 5 and 6) are a) ‘Deliberately
[refraining] from reporting findings that could weaken or contradict own theories, hypotheses
or findings’ (QRP 19) b) ‘when reviewing a manuscript, not investing the effort necessary to
conduct a thorough review’ (QRP 11), c¢) ‘selectively focusing on parts of the data or source
material that support your preconceptions or hypotheses and deliberately disregarding parts
that do not” (QRP 18), d) ‘submitting a biased review report that evaluated the manuscript
unfairly (QRP 12), and e) ‘avoiding to share data, research protocols, information on
experimental setup, instrumentation, coding, or other information about a study requested by
colleagues to evade transparency’ (QRP 9). ‘Deliberately [dividing] the results of a study over
more publications than needed with the intention to increase the number of publications’ (QRP
14) and ‘deliberately [citing] own publications more than warranted by their relevance, to
promote the visibility of your work or improve your citation metrics’ (QRP 16) were perceived
to be the least damaging to scientific findings.

Ninety per cent of respondents reported to having engaged in at least one QRP more
than never (i.e., Likert scale points 2-7), while 34.1% reported to having engaged in at least
one QRP frequently (i.e., Likert scale points 5-7). The largest proportion of respondents
reporting to have engaged in at least one QRP frequently were from the Natural and
Technology Science (35.8%), followed by the Medical and Health Sciences (35.1%), the Social

Sciences (31.3%) and then the Arts and Humanities (26%).

Regression Results

Table 3.3 shows summaries (incl. median posterior estimates, 95% higher density
intervals (HDIs), probabilities of direction (PD) and percentages of 95% HDIs in region of
practical equivalence (ROPE) for marginal posterior distributions of population and random

effects for models 1-4. Table 3.3 shows that the effect of perceived extent of prevalence has a
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probability of 100% of being positive (Median = 1.95, 95%-CI [1.84, 2.05]) and is considered
significant (0% of the HDI falls inside the ROPE). That is, the greater the extent to which
respondents perceived QRPs to be prevalent within their field the greater the extent of their
self-reported engagement in those practices. The greater the belief that a QRP is damaging to
trust in scientific findings, the less likely a respondent is to engage in that practice (Median =
-0.66, 95%-CI [-0.70, -0.63]). However, we do not find strong evidence for a moderating effect
of belief that the QRP is damaging to trust in scientific findings on the relationship between
perceptions of QRP prevalence and extent of self-reported engagement in QRPs (Median = -
0.11, 95%-CI [-0.13, -0.09], pd = 100.00, ROPE (95%) = 100%). The random coefficient for
variable ‘perceived prevalence’ is positive (Median = 0.74, 95%-CI [0.69, 0.78]), PD = 100%),
indicating that on average, higher perceived prevalence predicts greater self-reported
engagement. This random coefficient suggests that the measurement-level association between
the extent to which a scientist perceives a QRP to be prevalent within their field and the extent
to which they engage in that behaviour varies substantially between researchers. Additionally,
the random coefficient for variable ‘damage to trust in science findings’ has a probability of
100.00 of being positive (Median = 0.54, 95%-CI [0.50, 0.59]), indicating that relationship
between the extent to which a QRP is seen as damaging to trust in scientific findings and the
extent of self-reported engagement in that practice varies between researchers.

In Model 4, respondent-level characteristics are introduced as covariates. In accordance
with previous research, we find no evidence for gender differences in the extent of self-reported
QRP engagement (Median = 0.15, 95%-CI [0.02, 0.27], pd = 99.99, ROPE (95%) = 100%).
We find no disciplinary differences that are of practical relevance in the relationship between
perceiving QRPs to be prevalent within own field and the extent of self-reported engagement
in those practices (each ROPE (95%) > 2.5). Of substantiative interest is the unexpected finding

of no relationship between research integrity training and extent of self-reported QRP
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engagement (Median = -0.1, 95%-CI [-0.14, 0.10], pd = 58.17, ROPE (95%) = 100.00).
Moreover, disciplinary field is not considered to be a significant predictor of extent of self-
reported QRP engagement. The relationship between career stage and extent of self-reported
QRP engagement has a probability of 100% of being negative (Median =-0.63, 95%-CI [-0.76,
-0.51]) and is significant (0% in ROPE (95%)). That is, a greater likelihood of engaging in
QRPs is present for early-career researchers relative to late-career researchers. Cross-level
interaction terms are additionally introduced in Model 4. We find no evidence that the
relationships between perceptions of QRP prevalence and self-reported engagement is greater
in the social sciences, relative to natural and technical sciences (Median = 0.01, 95%-CI [-0.05,
0.07], pd = 64.78, ROPE (95%) = 100.00), arts and humanities (Median = -0.17, 95%-CI [-
0.24, -0.08], pd = 100.00, ROPE (95%) = 100.00) or the medical and health sciences (Median
= 0.01, 95%-CI [-0.06, 0.08], pd = 65.05, ROPE (95%) = 100.00). Moreover, we find no
evidence of a moderating association of ‘career stage’ on the relationship between perceptions
of extent of QRP prevalence and extent of self-reported engagement in those practices (Median
=-0.16, 95%-CI [-0.20, -0.05], pd = 100.00, ROPE (95%) = 100.00).

Table 3.4 shows a summary of model posterior estimates for the mediation analysis
(Model 5), including Medians, 95% HDIs and PDs. Four chains were run at 4000 iterations
(warm up = 1000). All parameter estimates were stable for limits of higher-density intervals
(ESS > 10,000). Posterior predictive checks showed that the model sufficiently reproduced
patterns observed in real data, suggesting good model fit. We do not find evidence for a
mediating influence of perceptions of extent of QRP prevalence on extent of self-reported QRP
engagement through the degree to which an individual believes not compromising research
integrity is damaging to one’s career (Median = 0.02, 95%-CI [0.02, 0.03], pd = 100.00, ROPE
(95%) = 100.00). That is, the indirect association was found to be practically zero, with tight

clustering of the posterior around zero.
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Bayesian Wilcoxon Signed-Rank Paired Samples Test
As with the regression analyses, we adopt the ROPE (95% HDI) index as an indicator

of effect existence. The ROPE is specified as ranging from -0.11 to 0.11, specified based on a
negligible effect size (Cohen, 1988). PD is indicative of the probability that the coefficient is
strictly positive or negative, providing an estimate of the size of the effect (Makowski et al.,
2019). Three models were run at 2000 iterations each. Inspection of trace plots and R-hat
indicate that all parameter estimates converged (R-hat < 1.01), while parameter estimates were
stable for limits of HDIs (ESS > 3000). In support of Hypothesis 5, average estimates were
higher when estimating the frequency of self-reported QRP engagement of others within their
field (Median = 2.44), relative to making judgements about the frequency of one’s own self-
reported engagement in QRPs (Median = 0.55, Z = -1.29, 95%-CI [-1.31, -1.27], pd = 100.00)

and this difference is considered significant (ROPE (95%) = 0.00).
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Table 3.3: Summary of regression coefficients for cumulative ordinal models predicting extent of self-reported engagement in QRPs (PRINT

data)
Model 1 — Overall QRP Model 2 - Pooled Model Model 3 - Partially Pooled Model (Level-1 Model 4 - Partially Pooled (Model with
Ordinal Regression Model Ordinal Regression Model Predictors) Interactions)
Ordinal Regression Model Ordinal Regression Model
Logit Median (95%  PD (%) ROPE (95%) Logit Median (95%  PD (%) ROPE (95%) Logit Median (95% PD (%) ROPE (95%) Median Logit (95%  PD (%) ROPE
Credible Interval) Credible Interval) Credible Interval) Credible Interval) (95%)
Measurement Level
Fixed Effects
Perceived 1.03 (1.01, 1.06) 100.00  0.00 1.60 (1.56, 1.65) 100.00 0.00 1.95 (1.84,2.05) 100.00  0.00
Prevalence
Damage to Trust in -0.42 (-0.44, -0.40) 100.00 000 -0.72 (-0.75, -0.68) 100.00 0.00 -0.66 (-0.70, -0.63) 100.00  0.00
Scientific Findings
Prevalence * -0.11 (-0.13, -0.09) 100.00 100.00
Damage to Trust in
Scientific Findings
Respondent Level
Fixed Effects
Overall Perceived 0.99 (0.93, 1.06) 100.00  0.00
Prevalence”
Overall Perceived -0.29 (-0.34, -0.24) 100.00  96.58
Damage to Trust in
Scientific
Findings”*
Gender (0 = 0.08 (-0.06, 0.22) 87.89 100.00 0.15(0.02, 0.27) 98.98 100.00
Female)
Country
Denmark 0.29 (0.06, 0.54) 99.31 60.81 -0.07 (-0.23, 0.20) 56.07 100.00
Austria 0.45(0.17, 0.76) 99.96 17.83 0.49 (0.23, 0.77( 99.99 9.27
Croatia 0.79 (0.47, 1.15) 100.00  0.00 0.53(0.22, 0.84) 99.97 7.73
UsS -0.17 (-0.62, 0.19) 80.91 77.20 -0.18 (-0.56, 0.18) 83.92 79.65
(0 =UK)
Research Integrity  0.09 (-0.04, 0.22) 90.29 100.00 -0.01 (-0.14, 0.10) 5891 100.00
Training (1 =
Previously
Undertaken)
Career Stage (0 = -0.49 (-0.62, -0.36) 100.00  0.00 -0.63 (-0.76, -0.51) 100.00  0.00
Early Career)

Field
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Medical & -0.06 (-0.24, 0.12)
Health
Natural & 0.15(-0.02, 0.31)
Technical
Arts & -0.04 (-0.25, 0.18)
Humanities

(0 = Social

Sciences)

72.99

96.17

64.59

100.00

100.00

100.00

0.15(-0.02, 0.32) 95.71
0.03 (-0.12, 0.19) 67.20

-0.45 (-0.67, -0.25) 100.00

100.00

100.00

8.67

Prevalence *
Medical & Health

-0.05 (-0.15, 0.06) 81.00

100.00

Prevalence *
Natural &
Technical

0.12(0.02, 0.22) 99.00

100.00

Prevalence * Arts
& Humanities

0.05 (-0.09, 0.17) 75.00

100.00

Prevalence *
Career Stage

-0.16 (-0.20, -0.05) 100.00

100.00

Intercept

Random Effects

Variance
(Perceived
Prevalence)

0.76 (0.72, 0.81)

0.74 (0.69, 0.78)

Variance (Damage
to Scientific
Findings)

0.56 (0.51, 0.60)

0.54 (0.50, 0.59)

Variance
(Intercept)

1.91 (1.85, 1.97)

1.85 (1.79, 1.91)

Covariance
(Prevalence *
Intercept)

0.07 (0.01, 0.13)

0.11 (0.05, 0.17)

Covariance
(Damage to
Scientific Findings
* Intercept)

0.24 (0.17, 0.31)

0.18 (0.11, 0.25)

Covariance
(Prevalence *
Damage to
Scientific Findings)

0.01 (-0.08, 0.10)

0.08 (-0.01, 0.18)

~ Overall QRP and Overall Prevalence computed as summative score and recoded into set of ordered categories; % in ROPE indicates % of 95% HDI posterior in ROPE;



Table 3.4: Mediation analysis of the mechanism of ‘compromising behaviour out of
career necessity’ on the relationship between perceived QRP prevalence and self-

reported QRP self-reported engagement.
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Median Logit (95% Credible Interval) PD (%) ROPE (95%)

Model SA

Outcome: Compromising Research

Integrity out of Career Necessity

Intercept

Prevalence (Overall) 0.23 (0.18,0.27) 100.00 0.00

Gender 0.05 (-0.05, 0.16) 83.89 100.00

(1 =Male)

Career Stage -0.24 (-0.35,-0.14) 100.00 96.24

(1 = Early Career)

Research Integrity Training -0.02 (-0.13, 0.08) 67.97 100.00

Country
Austria 0.24 (0.02, 0.47) 93.34 78.66
Denmark 0.19 (-0.32, 0.17) 98.28 95.00
Croatia -0.07 (-0.32, 0.17) 72.15 100.00
United States -0.53 (-0.91, -0.16) 99.74 13.13

(0=UK)

Field
Arts & Humanities -0.01 (-0.19, 0.16) 55.82 100.00
Nature & Technical 0.08 (-0.06, 0.22) 86.37 100.00
Medical & Health 0.01 (-0.14, 0.16) 54.36 100.00

(0 = Social Science)

Model 5B

Outcome: Overall Extent of self-reported Engagement in QRPs

Intercept

Prevalence (Overall) 0.86 (0.80, 0.92) 100.00 0.00

Compromising Research 0.10(0.07, 0.14) 100.00 100.00

Integrity out of Career

Necessity

Gender 0.17 (0.04, 0.30) 99.50 100.00

(1 =Male)

Career Stage -0.45 (-0.58,-0.32) 100.00 1.05

(1 = Early Career)

Research Integrity Training 0.06 (-0.06, 0.19) 83.98 100.00
Austria 0.34 (0.06, 0.63) 99.28 46.88
Denmark 0.18 (-0.05, 0.42) 100.00 5.20
Croatia 0.58 (0.25,0.92) 93.37 91.91
United States -0.11 (-0.52, 0.27) 70.53 88.56

(0=UK)

Field
Arts & Humanities -0.05 (-0.27,0.17) 68.58 100.00
Nature & Technical 0.14 (-0.03, 0.31) 94.55 100.00
Medical & Health -0.08 (-0.26, 0.11) 80.43 100.00

(0 = Social Science)

Indirect Association

0.02 (0.02, 0.03) 100.00 100.00
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Discussion

The widespread prevalence of QRPs across disciplinary fields is now well evidenced.
This prevalence, combined with the fact that QRPs have been found to undermine the
replicability and reliability of scientific findings, suggest a need to identify the factors and
mechanisms that facilitate self-reported engagement in these behaviours. In recognising the
correlates of self-reported QRP engagement, interventional strategies can be developed that
seek to mitigate their use (Begley & loannidis, 2015; Fanelli, 2009; John et al., 2012). With
this objective in mind, the current study sought to examine the extent to which descriptive
norms correlate with researchers’ research conduct — specifically, the extent to which
researchers engage in QRPs. To achieve this, we utilised data derived from a cross-national
survey administered to a representative sample of researchers operating across disciplinary
fields. While past studies have conceptualised QRPs as a mean score indicating average self-
reported engagement across all QRPs, we used a novel multilevel modelling approach to assess
the ‘measurement-level’ relationship between perceptions of prevalence and extent of self-
reported engagement in QRPs. In doing so, we made no distinction between the qualitative
nature of each the practices in this study. This allowed us to undertake a robust and valid
assessment of the relationship between the extent to which QRPs are perceived as prevalent
and the degree of self-reported engagement in those practices.

Main disciplinary field was not associated with self-reported QRP engagement. This
suggests that, in the present sample, QRP engagement did not vary systematically across broad
disciplinary categories. However, this null finding should also be interpreted cautiously.
Disciplinary field is likely to capture heterogeneous differences in research methods,
publication norms, collaborative structures, measurement practices, and exposure to
competitive or productivity-based incentives. Moreover, specific QRPs may not be equally

applicable, recognisable, or normatively defined across disciplines. Practices such as selective
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reporting, HARKING, excluding data, or failing to report null findings may have clearer
meanings in experimental, quantitative, or hypothesis-testing traditions than in interpretive,
theoretical, historical, or qualitative research. Thus, the absence of an association should not
be taken to imply that disciplinary context is irrelevant to research integrity. Rather, broad
disciplinary categories may be insufficiently precise to capture the specific normative,
methodological, and institutional contexts that shape opportunities for, and interpretations of,
QRP engagement.

In support of our primary hypothesis (H1), we found that the degree to which
researchers perceived QRPs to be prevalent within their disciplinary field, the more likely they
were to have engaged in those practices to a greater extent. This aligns with research findings
on other topics which suggest that descriptive norms — indicating which behaviours are typical
within a particular context — can undermine injunctive norms fostering ethical behaviour
(Cialdini et al., 1990; Staunton et al., 2014). Our findings build on those from Sacco et al.
(2018) study of National Institutes of Health principal investigators, which found that the more
individuals perceived QRPs to be normative, the more ethically defensible they reported them
to be and the more willing they were to engage in them. Here, we go further by demonstrating
that a direct relationship exists between descriptive norms and the actual, albeit self-reported,
conduct of researchers. Our findings are consistent with the findings from Rajah-Kanagasabai
and Roberts’ (2015) study that identified a relationship between perceptions of descriptive
norms and research behaviours among a sample of university students in Australia. Extending
this, our research demonstrates similar effects among academic faculty across disciplines and
countries.

We hypothesised that this relationship is mediated through a belief that not
compromising one’s research integrity will have a negative association with one’s career (H2).

Using neutralisation theory as a framework, Sacco et al. (2018) argued that if scientists perceive
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others to be using QRPs to their advantage, their non-engagement in QRPs puts them at a
competitive disadvantage, which in turns motivates engagement in those practices. This
‘defence of necessity’ argument is logical. Past research has demonstrated a relationship
between competition and engagement in QRPs (Gopalakrishna et al., 2022). Moreover, the
social psychological literature shows that perceptions of competition incentivise individuals to
improve their position relative to their competitors, such as through cheating or engaging in
unethical behaviour (Belot & Scrdoder, 2013). Perceiving engagement in QRPs to be typical
likely contributes to this perception, thus motivating researchers to engage in those practices
in order remain competitive. However, we failed to empirically validate such a mechanism.
This is contrary to Sacco et al.’s (2018) common-sense deductions that the statistically
significant relationship between perceptions of normativity and willingness to engage in QRPs
is a result of these perceptions contributing to a belief that it is necessary to engage in these
behaviours to keep up with colleagues.

Therefore, it is feasible that this relationship is the product of other social-psychological
mechanisms. Researchers may base their beliefs about the appropriateness and justifiability of
specific research practices on what they believe is typical within their disciplinary field. That
is, these descriptive norms may influence research behaviour through a process of
‘informational social influence’, whereby individuals conform to the behaviours of others on
the basis that a) the wide use of the QRP points to the appropriateness of the practice (Festinger
et al., 1950; Hardin & Higgins, 1996; Turner, 1991) and b) the individual has a desire to be
correct (Jones & Gerrard, 1967). This process typically occurs when decision-making is
characterised by ambiguity (Festinger, 1954; Klucharev et al., 2009; Toelch & Dolan, 2015).
Certainly, given that some QRPs may be deemed appropriate in certain contexts but not in
others, their use may be sometimes considered ambiguous, thus motivating researchers to look

to others for guidance on whether it is appropriate to engage. Relatedly, the influence of
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descriptive norms on researcher’s behaviour may in part occur through the process of
‘normative social influence’ (Asch, 1955, 1956; Asch & Guetzkow, 1951), whereby
individuals conform to behaviours that they perceive as ‘typical’ because of their need to feel
as if they belong to their scholarly or disciplinary communities.

In line with the dominant thesis that systemic pressures drive engagement in QRPs,
early-career researchers are often assumed to be more susceptible to cutting corners, as such
pressures are particularly acute at this stage of the academic career. In this study we found no
empirical evidence to support this. This indicates that such mechanisms of influence are
potentially equally effectual regardless of career stage. On the one hand, early-career
researchers may be more vigilant of, and motivated to identify with, the most ‘appropriate’
research practices, and look at the most common behaviours as a basis of justifiability.
However, mid-late career researchers are likely to have already aligned their behaviours to that
of the community. That is, all researchers appear to align their behaviours with the typical
behaviour in their respective communities, but they are in different stages of the alignment
process. Moreover, such influence seems to be unwavering across disciplinary fields. We found
no disciplinary differences in the relationship between perceptions of prevalence and
behaviour. Such a finding is theoretically sensible. Wherever QRPs are relevant to research
practice and seen as typical, researchers are equally likely to engage, regardless of the field in
which they operate.

Contrary to our predictions, the extent to which the behaviours were seen as damaging
to trust in scientific findings did not correlate with the strength of the relationship between
perceptions of QRP prevalence and extent of self-reported engagement in those practices. We
expected descriptive norms to command the most influence on research practice when the
behaviours were perceived as more damaging to trust in scientific findings. Where the

behaviours were perceived as undamaging, we expected researchers to engage regardless of
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the behaviour of others. That is, we didn’t expect to identify a relationship between estimates
of prevalence and extent of engagement for less damaging behaviours, because we expected
this engagement to be driven primarily by utility in these instances. However, our findings
suggest that researchers look to the behaviour of others as a guide for their own behaviour even
when those practices are perceived as undamaging to science. This suggests that an individual’s
desire to conform may transcend considerations of ethicality.

Regardless of the mechanisms through which descriptive norms influence research
practice, in empirically validating such a relationship, this study motivates the consideration of
novel interventions that can be used to reduce self-reported engagement in QRPs. For example,
interventional campaigns should seek to counter the inference that because a QRP is widely
used, it’s use is justified. However, given that descriptive norms were related to extent of self-
reported QRP engagement, regardless of whether the practice was seen as damaging to trust
in scientific findings, manipulating ‘injunctive norms’ — that is, pointing towards the unethical
nature of the practice — may not be the most efficacious means of mitigating engagement. The
findings allude to a caution that should be taken when emphasising the descriptive normativity
of QRPs, including those disseminated through institutional messages. In contexts that are
resistant to imposition of authoritative enforcement, such as scholarly communities, such
interventions may be more efficacious and ‘accepted’. Certainly, such interventions sit more
comfortably in a system that is self-correcting and based on mutual trust between actors.
Similar interventions have been used widely in social norms marketing, whereby information
about a groups behaviour or opinions is made known using mass communication materials
(e.g., Perkins & Craig, 2006). There is the potential for such interventions to be effective in

mitigating the use of QRPs.

Limitations
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While the study makes meaningful theoretical contributions to the field, it is necessary
to consider its limitations. First, as the study adopted a cross-sectional design it is not possible
to establish the causal direction of the relationship between perceptions of prevalence and
extent of self-reported engagement in QRPs. Although the findings are consistent with the
possibility that perceptions of widespread QRP engagement may be linked to researchers’ own
reported engagement, alternative interpretations are equally plausible.

One possibility is reverse causality. Researchers who report engaging in QRPs may
infer that such practices are also common among their peers, extrapolating from their own
behaviour when estimating the prevalence of QRPs within their field. This interpretation is
consistent with research on the false-consensus effect, whereby individuals tend to
overestimate the extent to which others share their own behaviours, beliefs, or attitudes (Ross
et al., 1977; Sherman et al., 1983; van der Pligt, 1984; Mullen et al., 1985; Marks & Miller,
1987). In this context, self-reported QRP engagement may therefore shape estimates of QRP
prevalence, rather than perceived prevalence shaping engagement.

A further possibility is that the observed association is non-causal. Perceived QRP
prevalence and self-reported QRP engagement may both reflect broader features of the research
environment, such as disciplinary norms, publication pressure, perceived competition,
institutional expectations, or local research cultures. Researchers working in environments
perceived as highly competitive or permissive of questionable practices may both estimate
higher levels of QRP prevalence and report greater personal engagement in such practices,
without either variable directly causing the other. Similarly, individual differences in cynicism,
norm perception, willingness to disclose, or interpretation of the QRP items may contribute to
the observed association.

It is also important to emphasise that the outcome measure captures reported

engagement in QRPs, rather than directly observed behaviour. Although self-report measures
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are commonly used in research on sensitive behaviours, responses may be affected by recall
error, social desirability concerns, differences in interpretation of what constitutes a QRP, and
variation in willingness to disclose questionable practices. Accordingly, the findings should be
interpreted as associations involving self-reported QRP engagement, rather than as direct
evidence of actual behavioural engagement.

Taken together, these limitations mean that the results should not be interpreted as
demonstrating that perceptions of QRP prevalence cause researchers to engage in QRPs.
Rather, they indicate that perceived prevalence and self-reported engagement are associated in
theoretically meaningful ways. Future research using longitudinal, experimental, or
behavioural designs would be needed to assess whether perceived prevalence precedes changes
in QRP engagement, whether self-reported engagement shapes perceived prevalence, or
whether both are jointly influenced by broader individual, institutional, or disciplinary factors.

Moreover, the use of self-report measures is likely to result in the under-reporting of
behaviour. Certainly, John et al. (2012) using scoring algorithms and incentives for truth-
telling, found that QRP prevalence rates without incentives are highly conservative. However,
research has demonstrated that self-reports on dishonest behaviour and true rates of
engagement are often similar (Halevy et al., 2014). Thus, we can be confident in using self-
report measures as proxies for actual behaviour, albeit such estimates will be conservative.

A related limitation concerns the possibility of non-response bias arising from low
response rates. This concern is salient given the sensitive nature of self-reported QRP
engagement. On this basis, participation in the survey may have been non-random, whereby
researchers with a strong interest in research integrity, those more willing to reflect or disclose
engagement in QRPs, and those with particular experiences with systemic pressures may be
more likely to respond. On the contrary, those who had previously engaged in QRPs, or

perceived such disclosures as risky, may have been less inclined to participate. On this basis,
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the generated sample may differ systematically from the wider population of academics and
researchers.

This selectivity has implications for both descriptive and inferential interpretation.
Prevalence estimates should not be treated as precise estimates, since they may be affected by
social desirability bias and differential participation. Moreover, selective participation may
have restricted the observed range of both the outcome and key predictors. For instance, if
respondents were disproportionately similar in their concern about research integrity,
willingness to disclose, or exposure to research-related pressures, this may have reduced
variance in self-reported QRP engagement and attenuated associations with predictor variables.
On this basis, the results are best interpreted as evidence of associations within the responding
sample, rather than as definitive estimates of population-level prevalence or effect sizes.

Effect sizes across predictors are uniformly small. This is consistent with patterns
observed in the extant literature, where correlates of QRP engagement tend to be modest but
potentially meaningful. Certainly, self-reported engagement is likely to conservatively
estimated, and the restricted variance in QRP engagement — as well as predictors - mean that
associations are likely to be reduced in magnitude. That is, small effect sizes are likely to
reflect restriction I range rather than the absence of substantively meaningful relationships.
Furthermore, small shifts in the probability of self-reported QRP engagement may translate
into meaningful differences when aggregated at across large numbers of researcher, studies
and publications. Thereby, modest predictor effects may be practically significant. However,
the modest magnitudes reinforce the need for humility in interpretation, particularly
considering possible attenuation and nonresponse-related biases.

Finally, while a particular strength of this study is the representativeness of the sample,
with researchers from a diversity of disciplinary fields and at various stages of their career, it

focuses wholly on western European and Anglosphere countries. On this basis, findings are
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not generalisable beyond these unique cultural settings. We recommend that future research

seeks to make cross-cultural comparisons, allowing for stronger tests of the hypotheses.

Conclusion

In this research we sought to recognise the role that perceptions of QRP prevalence play
in facilitating engagement in QRPs. We found that descriptive norms were predictive of extent
of self-reported QRP engagement. This relationship seems to be found across disciplinary
fields and career stages. The relationship is additionally unrelated to beliefs about the extent to
which QRPs are seen as damaging to trust in scientific findings. We failed to find a mediating
role of self-reported engagement out of career necessity in the relationship between perceptions
of prevalence and behaviour, and other mechanisms might facilitate the influence of descriptive
norms. Future research should seek to elucidate other mechanisms that may facilitate this
relationship, such as through informational social influence. In doing so, we open the door for
the development of novel interventions to tackle QRP engagement, such as those grounded in

social psychology and behavioural economics.



137

References

Anderson, L. R., Mellor, J. M., & Milyo, J. (2004). Social Capital and Contributions in a

Public-Goods Experiment. The American Economic Review, 94(2), 373-376.

http://doi.org/10.1257/0002828041302082

Anderson, M. S., Horn, A. S., Risbey, K. R., Ronning, E. A., De Vries, R., & Martinson, B.
C. (2007). What do mentoring and training in the responsible conduct of research
have to do with scientists' misbehavior? Findings from a National Survey of NIH-

funded scientists. Academic medicine : journal of the Association of American

Medical Colleges, 82(9), 853-860. https://doi.org/10.1097/ACM.0b013e31812f764¢

Antes, A. L., Wang, X., Mumford, M. D., Brown, R. P., Connelly, S., & Devenport, L. D.
(2010). Evaluating the effects that existing instruction on responsible conduct of
research has on ethical decision making. Academic medicine : journal of the
Association of American Medical Colleges, 85(3), 519-526.

https://doi.org/10.1097/ACM.0b013e3181cdlccs

Asch, S. E. (1951). Effects of group pressure upon the modification and distortion of
judgments. In H. Guetzkow (Ed.), Groups, leadership and men, research in human
relations (pp. 177-190). Carnegie Press.

Asch, S. E. (1955). Opinions and social pressure. Scientific American, 193(5), 31-35.

https://doi.org/10.1038/scientificamericanl155-31

Asch, S. E. (1956). Studies of independence and conformity: I. A minority of one against a
unanimous majority. Psychological Monographs: General and Applied, 70(9), 1-70.

https://doi.org/10.1037/h0093718

Asch, S. E. (1956). Studies of independence and conformity: I. A minority of one against a
unanimous majority. Psychological Monographs: General and Applied, 70(9), 1-70.

https://doi.org/10.1037/h0093718



http://doi.org/10.1257/0002828041302082
https://doi.org/10.1097/ACM.0b013e31812f764c
https://doi.org/10.1097/ACM.0b013e3181cd1cc5
https://psycnet.apa.org/doi/10.1038/scientificamerican1155-31
https://psycnet.apa.org/doi/10.1037/h0093718
https://psycnet.apa.org/doi/10.1037/h0093718

138

Banks, G. C., Rogelberg, S. G., Woznyj, H. M., Landis, R. S., & Rupp, D. E. (2016).
Editorial: Evidence on questionable research practices: The good, the bad, and the
ugly. Journal of Business and Psychology, 31(3), 323-338.

https://doi.org/10.1007/s10869-016-9456-7

Begley, C. G., & loannidis, J. P. (2015). Reproducibility in science: improving the standard
for basic and preclinical research. Circulation research, 116(1), 116—126.

https://doi.org/10.1161/CIRCRESAHA.114.303819

Belot, M., & Schroder, M. (2013). Sloppy work, lies and theft: A novel experimental design
to study counterproductive behaviour. Journal of Economic Behavior &

Organization, 93, 233-238. https://doi.org/10.1016/1.1eb0.2013.03.019

Belot, M., & Schroder, M. (2013). Sloppy work, lies and theft: A novel experimental design
to study counterproductive behaviour. Journal of Economic Behavior &

Organization, 93, 233-238. https://doi.org/10.1016/1.1eb0.2013.03.019

Berger, J., & Berliner, L. M. (1986). Robust Bayes and Empirical Bayes Analysis with ¢-
Contaminated Priors. The Annals of Statistics, 14(2), 461-486.

http://doi.org/10.1214/a0s/1176349933

Bertholet, N., Daeppen, J. B., Cunningham, J. A., Burnand, B., Gmel, G., & Gaume, J.
(2016). Are young men who overestimate drinking by others more likely to respond to
an electronic normative feedback brief intervention for unhealthy alcohol use?.

Addictive behaviors, 63, 97-101. https://doi.org/10.1016/j.addbeh.2016.07.015

Bicchieri, C. (2017). Norms in the Wild: How to Diagnose, Measure, and Change Social
Norms. New York, online ed, Oxford Academic.

https://doi.org/10.1093/acprof:0s0/9780190622046.001.0001,



https://psycnet.apa.org/doi/10.1007/s10869-016-9456-7
https://doi.org/10.1161/CIRCRESAHA.114.303819
https://doi.org/10.1016/j.jebo.2013.03.019
https://doi.org/10.1016/j.jebo.2013.03.019
http://doi.org/10.1214/aos/1176349933
https://doi.org/10.1016/j.addbeh.2016.07.015
https://doi.org/10.1093/acprof:oso/9780190622046.001.0001

139

Brooker, R., & Allum, N. (2024). Investigating the links between questionable research
practices, scientific norms and organisational culture. Research integrity and peer

review, 9(1), 12. https://doi.org/10.1186/s41073-024-00151-x

Biirkner, P-C. (2017). Brms: An R Package for Bayesian Multilevel Models Using Stan.

Journal of Statistical Software, 80(1), 1-28. https://doi.org/10.18637/jss.v080.101

Biirkner, P.-C., & Vuorre, M. (2019). Ordinal regression models in psychology: A tutorial.
Advances in Methods and Practices in Psychological Science, 2(1), 77-101.

https://doi.org/10.1177/2515245918823199

Butterfield, K. D., Trevino, L. K., & Weaver, G. R. (2000). Moral awareness in business
organizations: Influences of issue-related and social context factors. Human

Relations, 53(7), 981-1018. https://doi.org/10.1177/0018726700537004

Camerer, C. F., Dreber, A., Forsell, E., Ho, T. H., Huber, J., Johannesson, M., Kirchler, M.,
Almenberg, J., Altmejd, A., Chan, T., Heikensten, E., Holzmeister, F., Imai, T.,
Isaksson, S., Nave, G., Pfeiffer, T., Razen, M., & Wu, H. (2016). Evaluating

replicability of laboratory experiments in economics. Science (New York, N.Y.),

351(6280), 1433—1436. https://doi.org/10.1126/science.aaf0918

Camerer, C., Dreber, A., Holzmeister, F., Ho, T., Huber, J., Johannesson, M., Kirchler, M.,
Nave, G., Nosek, B.A., Pfeiffer, T., Altmejd, A., Buttrick, N., Chan, T., Chen, Y.,
Forsell, E., Gampa, A., Heikensten, E., Hummer, L., Imai, T., ... Wu, H. (2018).
Evaluating the replicability of social science experiments in Nature and Science
between 2010 and 2015. Nature Human Behaviour, 2, 637 - 644.

https://doi.org/10.1038/s41562-018-0399-z

Chapman, K. J., Lupton, R. A. (2004). Academic dishonesty in a global educational market: a

comparison of Hong Kong and American university business students. International


https://doi.org/10.1186/s41073-024-00151-x
https://doi.org/10.18637/jss.v080.i01
https://psycnet.apa.org/doi/10.1177/2515245918823199
https://psycnet.apa.org/doi/10.1177/0018726700537004
https://doi.org/10.1126/science.aaf0918
https://doi.org/10.1038/s41562-018-0399-z

140

Journal of Educational Management, 18(7), 425-435.

https://doi.org/10.1108/09513540410563130

Chavalarias, D., Wallach, J. D., Li, A. H., & Ioannidis, J. P. (2016). Evolution of Reporting P
Values in the Biomedical Literature, 1990-2015. JAMA, 315(11), 1141-1148.

https://doi.org/10.1001/jama.2016.1952

Cialdini, R. B., Demaine, L. J., Sagarin, B. J., Barrett, D. W., Rhoads, K., & Winter, P. L.
(2006). Managing social norms for persuasive impact . Social Influence, 1(1), 3—15.

https://doi.org/10.1080/15534510500181459

Cialdini, R. B., Kallgren, C. A., & Reno, R. R. (1991). A Focus Theory of Normative
Conduct: A Theoretical Refinement and Reevaluation of the Role of Norms in Human

Behavior. Advances in Experimental Social Psychology, 24, 201-234.

https://doi.org/10.1016/S0065-2601(08)60330-5

Cialdini, R. B., Reno, R. R., & Kallgren, C. A. (1990). A focus theory of normative conduct:
Recycling the concept of norms to reduce littering in public places. Journal of

Personality and Social Psychology, 58(6), 1015-1026. https://doi.org/10.1037/0022-

3514.58.6.1015

Cialdini, R. B., Reno, R. R., & Kallgren, C. A. (1990). A focus theory of normative conduct:
Recycling the concept of norms to reduce littering in public places. Journal of

Personality and Social Psychology, 58(6), 1015—-1026. https://doi.org/10.1037/0022-

3514.58.6.1015

Cohen, J. (1988). Statistical power analysis for the behavioral sciences (2nd. ed.). Lawrence
Erlbaum Associates, Inc.
Dwan, K., Gamble, C., Williamson, P. R., Kirkham, J. J., & Reporting Bias Group (2013).

Systematic review of the empirical evidence of study publication bias and outcome


https://doi.org/10.1108/09513540410563130
https://doi.org/10.1001/jama.2016.1952
https://doi.org/10.1080/15534510500181459
https://doi.org/10.1016/S0065-2601(08)60330-5
https://psycnet.apa.org/doi/10.1037/0022-3514.58.6.1015
https://psycnet.apa.org/doi/10.1037/0022-3514.58.6.1015
https://psycnet.apa.org/doi/10.1037/0022-3514.58.6.1015
https://psycnet.apa.org/doi/10.1037/0022-3514.58.6.1015

141

reporting bias - an updated review. PloS one, 8(7), €66844.

https://doi.org/10.1371/journal.pone.0066844

Fanelli D. (2009). How many scientists fabricate and falsify research? A systematic review
and meta-analysis of survey data. PloS one, 4(5), e5738.

https://doi.org/10.1371/journal.pone.0005738

Fanelli, D. (2018) ‘Is science really facing a reproducibility crisis, and do we need it to?’,
Proceedings of the National Academy of Sciences, 115(11), pp. 2628-2631. Available

at: https://doi.org/10.1073/pnas.1708272114 (Accessed: 3 June 2026).

Fanelli, D., Costas, R., & Lariviére, V. (2015). Misconduct Policies, Academic Culture and
Career Stage, Not Gender or Pressures to Publish, Affect Scientific Integrity. PloS

one, 10(6), e0127556. https://doi.org/10.1371/journal.pone.0127556

Fang, F. C., Bennett, J. W., & Casadevall, A. (2013). Males are overrepresented among life
science researchers committing scientific misconduct. mBio, 4(1), €00640-12.

https://doi.org/10.1128/mBi0.00640-12

Festinger, L. (1954). A theory of social comparison processes. Human Relations, 7(2), 117—

140. https://doi.org/10.1177/001872675400700202

Festinger, L. (1954). A theory of social comparison processes. Human Relations, 7(2), 117—

140. https://doi.org/10.1177/001872675400700202

Festinger, L., Schachter, S., & Back, K. (1950). Social pressures in informal groups, a study
of human factors in housing. Harper.

Fiedler, K., & Schwarz, N. (2016). Questionable research practices revisited. Social
Psychological and Personality Science, 7(1), 45-52.

https://doi.org/10.1177/1948550615612150



https://doi.org/10.1371/journal.pone.0066844
https://doi.org/10.1371/journal.pone.0005738
https://doi.org/10.1073/pnas.1708272114
https://doi.org/10.1371/journal.pone.0127556
https://doi.org/10.1128/mBio.00640-12
https://psycnet.apa.org/doi/10.1177/001872675400700202
https://psycnet.apa.org/doi/10.1177/001872675400700202
https://psycnet.apa.org/doi/10.1177/1948550615612150

142

Fiedler, K., & Schwarz, N. (2016). Questionable research practices revisited. Social
Psychological and Personality Science, 7(1), 45-52.

https://doi.org/10.1177/1948550615612150

Francis, G. (2012) ‘Publication bias and the failure of replication in experimental
psychology’, Psychonomic Bulletin & Review, 19(6), pp. 975-991. Available at:
https://doi.org/10.3758/s13423-012-0322-y (Accessed: 3 June 2026).

Franco, A., Malhotra, N., & Simonovits, G. (2014). Social science. Publication bias in the
social sciences: unlocking the file drawer. Science (New York, N.Y.), 345(6203),

1502—1505. https://doi.org/10.1126/science. 1255484

Gelman, A., Jakulin, A., Pittau, M. G., & Su, Y.-S. (2008). A Weakly Informative Default
Prior Distribution for Logistic and Other Regression Models. The Annals of Applied

Statistics, 2(4), 1360—1383. https://doi.org/10.1214/08-A0AS191

Gerber, A. S., & Rogers, T. (2009). Descriptive social norms and motivation to vote:
Everybody's voting and so should you. The Journal of Politics, 71(1), 178—191.

https://doi.org/10.1017/S0022381608090117

Gilbert, D. T., King, G., Pettigrew, S., & Wilson, T. D. (2016). Comment on "Estimating the
reproducibility of psychological science". Science (New York, N.Y.), 351(6277), 1037.

https://doi.org/10.1126/science.aad7243

Goldstein, N. J., Cialdini, R. B., & Griskevicius, V. (2008). A room with a viewpoint: Using
social norms to motivate environmental conservation in hotels. Journal of Consumer

Research, 35(3), 472—482. https://doi.org/10.1086/586910

Gopalakrishna, G., Ter Riet, G., Vink, G., Stoop, 1., Wicherts, J. M., & Bouter, L. M. (2022).
Prevalence of questionable research practices, research misconduct and their potential
explanatory factors: A survey among academic researchers in The Netherlands. PloS

one, 17(2), €0263023. https://doi.org/10.1371/journal.pone.0263023



https://psycnet.apa.org/doi/10.1177/1948550615612150
https://doi.org/10.1126/science.1255484
https://doi.org/10.1214/08-AOAS191
https://psycnet.apa.org/doi/10.1017/S0022381608090117
https://doi.org/10.1126/science.aad7243
https://psycnet.apa.org/doi/10.1086/586910
https://doi.org/10.1371/journal.pone.0263023

143

Halevy, R., Shalvi, S., & Verschuere, B. (2014). Being honest about dishonesty: Correlating
self-reports and actual lying. Human Communication Research, 40(1), 54-72.

https://doi.org/10.1111/hcre.12019

Hardin, C. D., & Higgins, E. T. (1996). Shared reality: How social verification makes the
subjective objective. In R. M. Sorrentino & E. T. Higgins (Eds.), Handbook of
motivation and cognition, Vol. 3. The interpersonal context (pp. 28—84). The Guilford
Press.

Head, M. L., Holman, L., Lanfear, R., Kahn, A. T., & Jennions, M. D. (2015). The extent and
consequences of p-hacking in science. PLoS biology, 13(3), €1002106.

https://doi.org/10.1371/journal.pbio.1002106

Holm, S., & Hofmann, B. (2018). Associations between attitudes towards scientific
misconduct and self-reported behavior. Accountability in research, 25(5), 290-300.

https://doi.org/10.1080/08989621.2018.1485493

Ioannidis J. P. (2005). Why most published research findings are false. PLoS medicine, 2(8),

el124. https://doi.org/10.1371/journal.pmed.0020124

John, L. K., Loewenstein, G., & Prelec, D. (2012). Measuring the prevalence of questionable
research practices with incentives for truth telling. Psychological science, 23(5), 524—

532. https://doi.org/10.1177/0956797611430953

John, L. K., Loewenstein, G., & Prelec, D. (2012). Measuring the prevalence of questionable
research practices with incentives for truth telling. Psychological science, 23(5), 524—

532. https://doi.org/10.1177/0956797611430953

Johnson V. E. (2013). Revised standards for statistical evidence. Proceedings of the National
Academy of Sciences of the United States of America, 110(48), 19313—-19317.

https://doi.org/10.1073/pnas.1313476110



https://psycnet.apa.org/doi/10.1111/hcre.12019
https://doi.org/10.1371/journal.pbio.1002106
https://doi.org/10.1080/08989621.2018.1485493
https://doi.org/10.1371/journal.pmed.0020124
https://doi.org/10.1177/0956797611430953
https://doi.org/10.1177/0956797611430953
https://doi.org/10.1073/pnas.1313476110

144

Johnson, L., Erikson, S., Helgesson, G., & Hansson, M. G. (2014). Making researchers

moral: Why trustworthiness requires more than ethics guidelines and review.

Research Ethics, 10(1), 29-46. https://doi.org/10.1177/1747016113504778
Jones, E.E., & Gerard, H. (1967). Foundations of social psychology. Wiley.
Kerr N. L. (1998). HARKing: hypothesizing after the results are known. Personality and

social psychology review : an official journal of the Society for Personality and Social

Psychology, Inc, 2(3), 196-217. https://doi.org/10.1207/s15327957pspr0203 4

Klucharev, V., Hytonen, K., Rijpkema, M., Smidts, A., & Fernandez, G. (2009).
Reinforcement learning signal predicts social conformity. Neuron, 61(1), 140-151.

https://doi.org/10.1016/j.neuron.2008.11.027

Kruschke, J. (2014). Doing Bayesian data analysis: A tutorial with R, JAGS, and Stan. (2nd
Ed.). Academic Press.

Kruschke, J. K., & Liddell, T. M. (2018). The Bayesian New Statistics: Hypothesis testing,
estimation, meta-analysis, and power analysis from a Bayesian perspective.

Psychonomic Bulletin & Review, 25(1), 178-206. https://doi.org/10.3758/s13423-016-

1221-4

Lange, K. L., Little, R. J. A., & Taylor, J. M. G. (1989). Robust Statistical Modeling Using
the ¢ Distribution. Journal of the American Statistical Association, 84(408), 881-896.

https://doi.org/10.1080/01621459.1989.10478852

Larson, R. C., Ghaffarzadegan, N., & Xue, Y. (2014). Too Many PhD Graduates or Too Few
Academic Job Openings: The Basic Reproductive Number Ro in Academia. Systems

research and behavioral science, 31(6), 745-750. https://doi.org/10.1002/sres.2210

Makowski, D., Ben-Shachar, M. S., Chen, S. H. A., & Liidecke, D. (2019). Indices of Effect
Existence and Significance in the Bayesian Framework. Frontiers in psychology, 10,

2767. https://doi.org/10.3389/fpsye.2019.02767



https://doi.org/10.1177/1747016113504778
https://doi.org/10.1207/s15327957pspr0203_4
https://doi.org/10.1016/j.neuron.2008.11.027
https://psycnet.apa.org/doi/10.3758/s13423-016-1221-4
https://psycnet.apa.org/doi/10.3758/s13423-016-1221-4
https://doi.org/10.1080/01621459.1989.10478852
https://doi.org/10.1002/sres.2210
https://doi.org/10.3389/fpsyg.2019.02767

145

Marks, G., & Miller, N. (1987). Ten years of research on the false-consensus effect: An
empirical and theoretical review. Psychological Bulletin, 102(1), 72-90.

https://doi.org/10.1037/0033-2909.102.1.72

Merton, R. K. (1957). Priorities in scientific discovery: A chapter in the sociology of science.

American Sociological Review, 22, 635—659. https://doi.org/10.2307/2089193

Moher, D., Naudet, F., Cristea, I. A., Miedema, F., Ioannidis, J. P. A., & Goodman, S. N.
(2018). Assessing scientists for hiring, promotion, and tenure. PLoS biology, 16(3),

€2004089. https://doi.org/10.1371/journal.pbio.2004089

Mullen, B., Atkins, J. L., Champion, D. S., Edwards, C., Hardy, D., Story, J. E., &
Vanderklok, M. (1985). The false consensus effect: A meta-analysis of 115
hypothesis tests. Journal of Experimental Social Psychology, 21(3), 262-283.

https://doi.org/10.1016/0022-1031(85)90020-4

Munafo, M. R., Nosek, B. A., Bishop, D. V. M., Button, K. S., Chambers, C. D., du Sert, N.
P., Simonsohn, U., Wagenmakers, E. J., Ware, J. J., & loannidis, J. P. A. (2017). A
manifesto for reproducible science. Nature human behaviour, 1(1), 0021.

https://doi.org/10.1038/s41562-016-0021

Oberauer, K. and Lewandowsky, S. (2019) ‘Addressing the theory crisis in psychology’,
Psychonomic Bulletin & Review, 26(5), pp. 1596—-1618. Available at:

https://doi.org/10.3758/s13423-019-01645-2 (Accessed: 3 June 2026).

Open Science Collaboration. (2015). PSYCHOLOGY. Estimating the reproducibility of
psychological science. Science (New York, N.Y.), 349(6251), aac4716.

https://doi.org/10.1126/science.aac4716

Paruzel-Czachura, M., Baran, L., & Spendel, Z. (2020). Publish or be ethical? Publishing
pressure and scientific misconduct in research. Research Ethics, 17(3), 375-397.

https://doi.org/10.1177/1747016120980562



https://psycnet.apa.org/doi/10.1037/0033-2909.102.1.72
https://psycnet.apa.org/doi/10.2307/2089193
https://doi.org/10.1371/journal.pbio.2004089
https://psycnet.apa.org/doi/10.1016/0022-1031(85)90020-4
https://doi.org/10.1038/s41562-016-0021
https://doi.org/10.3758/s13423-019-01645-2
https://doi.org/10.1126/science.aac4716
https://doi.org/10.1177/1747016120980562

146

Perkins, H. W., & Craig, D. W. (2006). A Successful Social Norms Campaign to Reduce

Alcohol Misuse Among College Student-Athletes. Journal of Studies on Alcohol,

67(6), 880—889. https://doi.org/10.15288/1sa.2006.67.880
Perkins, H. W., Craig, D. W., & Perkins, J. M. (2011). Using social norms to reduce bullying:
A research intervention among adolescents in five middle schools. Group Processes

& Intergroup Relations, 14(5), 703—722. https://doi.org/10.1177/1368430210398004

Rajah-Kanagasabai, C. J., & Roberts, L. D. (2015). Predicting self-reported research
misconduct and questionable research practices in university students using an
augmented Theory of Planned Behavior. Frontiers in psychology, 6, 535.

https://doi.org/10.3389/fpsye.2015.00535

Rajah-Kanagasabai, C. J., & Roberts, L. D. (2015). Predicting self-reported research
misconduct and questionable research practices in university students using an
augmented Theory of Planned Behavior. Frontiers in psychology, 6, 535.

https://doi.org/10.3389/fpsye.2015.00535

Reinhardt, J. (2019, 10 May). bayes.wilcox.test: Bayesian First Aid Alternative to the

Wilcoxon Rank Test. Rdrr. https://rdrr.io/github/joereinhardt/BayesianFirstAid-

Wilcoxon/man/bayes.wilcox.test.html

Ross, L., Greene, D., & House, P. (1977). The false consensus effect: An egocentric bias in
social perception and attribution processes. Journal of Experimental Social

Psychology, 13(3), 279-301. https://doi.org/10.1016/0022-1031(77)90049-X

Rubin, M. (2023) ‘Questionable metascience practices’, Journal of Trial & Error, 4(1), pp.

5-20. Available at: https://doi.org/10.36850/mr4 (Accessed: 3 June 2026).

Rubin, M. (2025) A4 brief review of research that questions the impact of questionable

research practices. PsyArXiv. Available at: https://doi.org/10.31234/osf.io/ah9wb v3

(Accessed: 3 June 2026).


https://psycnet.apa.org/doi/10.15288/jsa.2006.67.880
https://psycnet.apa.org/doi/10.1177/1368430210398004
https://doi.org/10.3389/fpsyg.2015.00535
https://doi.org/10.3389/fpsyg.2015.00535
https://rdrr.io/github/joereinhardt/BayesianFirstAid-Wilcoxon/man/bayes.wilcox.test.html
https://rdrr.io/github/joereinhardt/BayesianFirstAid-Wilcoxon/man/bayes.wilcox.test.html
https://psycnet.apa.org/doi/10.1016/0022-1031(77)90049-X
https://doi.org/10.36850/mr4
https://doi.org/10.31234/osf.io/ah9wb_v3

147

Sacco, D. F., Bruton, S. V., & Brown, M. (2018). In Defense of the Questionable: Defining
the Basis of Research Scientists' Engagement in Questionable Research Practices.
Journal of empirical research on human research ethics : JERHRE, 13(1), 101-110.

https://doi.org/10.1177/1556264617743834

Sacco, D. F., Bruton, S. V., & Brown, M. (2018). In Defense of the Questionable: Defining
the Basis of Research Scientists' Engagement in Questionable Research Practices.
Journal of empirical research on human research ethics : JERHRE, 13(1), 101-110.

https://doi.org/10.1177/1556264617743834

Sacco, D. F., Bruton, S. V., & Brown, M. (2018). In Defense of the Questionable: Defining
the Basis of Research Scientists' Engagement in Questionable Research Practices.
Journal of empirical research on human research ethics : JERHRE, 13(1), 101-110.

https://doi.org/10.1177/1556264617743834

Schneider, J. W. (2018). PRINT — Practices, Perceptions, and Patterns of Research Integrity.

OSF; 2018. Available from https://osf.io/rf4bn/.

Schultz, P. W., Nolan, J. M., Cialdini, R. B., Goldstein, N. J., & Griskevicius, V. (2007). The
constructive, destructive, and reconstructive power of social norms. Psychological

science, 18(5), 429-434. https://doi.org/10.1111/1.1467-9280.2007.01917.x

Sherif, M. (1936). The psychology of social norms. Harper.

Sherman, S. J., Presson, C. C., Chassin, L., Corty, E., & Olshavsky, R. (1983). The false
consensus effects in estimates of smoking prevalence: Underlying mechanisms.
Personality and Social Psychology Bulletin, 9(2), 197-207.

https://doi.org/10.1177/0146167283092003

Simmons, J. P., Nelson, L. D., & Simonsohn, U. (2011). False-positive psychology:

undisclosed flexibility in data collection and analysis allows presenting anything as


https://doi.org/10.1177/1556264617743834
https://doi.org/10.1177/1556264617743834
https://doi.org/10.1177/1556264617743834
https://osf.io/rf4bn/
https://doi.org/10.1111/j.1467-9280.2007.01917.x
https://psycnet.apa.org/doi/10.1177/0146167283092003

148

significant. Psychological science, 22(11), 1359-1366.

https://doi.org/10.1177/0956797611417632

Simmons, J. P., Nelson, L. D., & Simonsohn, U. (2011). False-positive psychology:
undisclosed flexibility in data collection and analysis allows presenting anything as
significant. Psychological science, 22(11), 1359-1366.

https://doi.org/10.1177/0956797611417632

Smyth, M. L., & Davis, J. R. (2004). Perceptions of Dishonesty among Two-Year College
Students: Academic versus Business Situations. Journal of Business Ethics, 51(1),

63—73. https://doi.org/10.1023/B:BUSI.0000032347.79241.3¢

Stangor, C., Sechrist, G. B., & Jost, J. T. (2001). Changing racial beliefs by providing
consensus information. Personality and Social Psychology Bulletin, 27(4), 486—496.

https://doi.org/10.1177/0146167201274009

Staunton, M., Louis, W. R., Smith, J. R., Terry, D. J., & McDonald, R. I. (2014). How
negative descriptive norms for healthy eating undermine the effects of positive
injunctive norms. Journal of Applied Social Psychology, 44(4), 319-330.

https://doi.org/10.1111/jasp.12223

Staunton, M., Louis, W. R., Smith, J. R., Terry, D. J., & McDonald, R. I. (2014). How
negative descriptive norms for healthy eating undermine the effects of positive
injunctive norms. Journal of Applied Social Psychology, 44(4), 319-330.

https://doi.org/10.1111/jasp.12223

Sterling, T. D. (1959). Publication decisions and their possible effects on inferences drawn
from tests of significance—or vice versa. Journal of the American Statistical

Association, 54, 30-34. https://doi.org/10.2307/2282137



https://doi.org/10.1177/0956797611417632
https://doi.org/10.1177/0956797611417632
https://doi.org/10.1023/B:BUSI.0000032347.79241.3c
https://psycnet.apa.org/doi/10.1177/0146167201274009
https://psycnet.apa.org/doi/10.1111/jasp.12223
https://psycnet.apa.org/doi/10.1111/jasp.12223
https://psycnet.apa.org/doi/10.2307/2282137

149

Stone, T. H., Jawahar, [. M., & Kisamore, J. L. (2009). Using the theory of planned behavior

and cheating justifications to predict academic misconduct. The Career Development

International, 14(3), 221-241. https://doi.org/10.1108/13620430910966415
Stlirmer, S., Oeberst, A., Trotschel, R., & Decker, O. (2017). Early-career researchers’
perceptions of the prevalence of questionable research practices, potential causes, and

open science. Social Psychology, 48(6), 365-371. https://doi.org/10.1027/1864-

9335/a000324
Tankard, M. E., & Paluck, E. L. (2016). Norm perception as a vehicle for social change.

Social Issues and Policy Review, 10(1), 181-211. https://doi.org/10.1111/sipr.12022

Thomas, W. 1., & Thomas, D. S. (1928). The child in America. Knopf.
Tijdink, J. K., Verbeke, R., & Smulders, Y. M. (2014). Publication pressure and scientific

misconduct in medical scientists. Journal of empirical research on human research

ethics : JERHRE, 9(5), 64-71. https://doi.org/10.1177/1556264614552421

To, C., Kilduff, G. J., & Rosikiewicz, B. L. (2020). When Interpersonal Competition Helps
and When It Harms: An Integration via Challenge and Threat. The Academy of

Management Annals, 14(2), 908-934. https://doi.org/10.5465/annals.2016.0145

Toelch, U., & Dolan, R. J. (2015). Informational and Normative Influences in Conformity
from a Neurocomputational Perspective. Trends in cognitive sciences, 19(10), 579—

589. https://doi.org/10.1016/;.tics.2015.07.007

Turner, J. C. (1991). Social influence. Thomson Brooks/Cole Publishing Co.
Ulrich, R. and Miller, J. (2020) ‘Questionable research practices may have little effect on

replicability’, eLife, 9, €58237. Available at: https://doi.org/10.7554/eLife.58237

(Accessed: 3 June 2026).


https://psycnet.apa.org/doi/10.1108/13620430910966415
https://psycnet.apa.org/doi/10.1027/1864-9335/a000324
https://psycnet.apa.org/doi/10.1027/1864-9335/a000324
https://psycnet.apa.org/doi/10.1111/sipr.12022
https://doi.org/10.1177/1556264614552421
https://doi.org/10.5465/annals.2016.0145
https://doi.org/10.1016/j.tics.2015.07.007
https://doi.org/10.7554/eLife.58237

150

van Buuren, S., & Groothuis-Oudshoorn, C. G. M. (2011). mice: Multivariate Imputation by
Chained Equations in R. Journal of statistical software, 45(3).

http://www.]statsoft.org/v45/103

Van der Pligt, J. (1984). Attributions, false consensus, and valence: Two field studies.
Journal of Personality and Social Psychology, 46(1), 57-68.

https://doi.org/10.1037/0022-3514.46.1.57

Xie, Y., Wang, K., & Kong, Y. (2021). Prevalence of Research Misconduct and Questionable
Research Practices: A Systematic Review and Meta-Analysis. Science and

engineering ethics, 27(4), 41. https://doi.org/10.1007/s11948-021-00314-9



http://www.jstatsoft.org/v45/i03
https://psycnet.apa.org/doi/10.1037/0022-3514.46.1.57
https://doi.org/10.1007/s11948-021-00314-9

151

Chapter 4

Motivations, Pressures, and Personality: What Drives
Questionable Research Practices?



152

Abstract

This study examines the social and psychological correlates of questionable research practices
(QRPs), including personality traits, commitment to Mertonian scientific norms, personal and
proximal science-specific motivations, political orientation, epistemic orientation, and
pressures related to publication and funding. Using data from a large-N cross-sectional survey
of researchers operating across disciplinary fields in the European and Anglo-American
spheres, we find that commitment to universalism, communalism, and organised scepticism —
as well as higher conscientiousness, agreeableness, neuroticism, and openness — are negatively
associated with self-reported QRP engagement. Publication pressure predicts greater self-
reported QRP engagement, but this effect is attenuated by stronger endorsement of
universalism, suggesting that commitment to Mertonian norms may mitigate the influence of
systemic pressures. Funding pressure was not statistically associated with QRPs. Motivations
to falsify theories and findings, and to improve impact and quality of results, are negatively
associated with self-reported QRP engagement. Conversely, career-achievement motivations
(e.g., increased salary, promotion etc.) and esteem-related motivations (e.g., fame, achieving
social and political goals) are positively associated with self-reported QRP engagement, partly
via their relationship with scientific achievement- and impact-driven goals. These findings
highlight specific social and psychological factors that correlate with self-reported QRP
engagement, offering potential leverage points for efforts to promote research integrity and

reduce questionable practices.

Key words: Questionable Research Practices (QRPs), Research Integrity, Mertonian Norms,

Publication Pressure, Personality Traits, Motivations
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Introduction

Questionable research practices (QRPs) can undermine the validity, reliability, and
reproducibility of scientific findings, potentially compromising the integrity of the evidence
base and, in turn, the quality of decisions and interventions based upon it. QRPs are without
straightforward definition, but exist in an area of ethical ambiguity between outright
misconduct (i.e., falsification, fabrication and plagiarism) and sound scientific practice. QRPs
involve the exploitation of the inherent flexibility in the research process and may be perceived
as warranted or defensible in certain contexts (John et al., 2012; Sacco et al., 2018; Fraser et
al., 2018). QRPs can occur at any stage of the research process, and can be engaged in without
intent to deceive (Artino et al., 2019). Broad in definition and scope, these practices include
behaviours such as reporting an unexpected finding as if it were an a priori hypothesis (termed
‘HARKing’; Kerr, 1998), rounding p-values to meet desired statistical thresholds (‘P-
hacking’), using leading questions in interviews, and excluding junior authors from a
publication when their contributions have warranted authorship.

More prevalent than scientific misconduct (Xie et al., 2021), QRPs are widely discussed
as possible contributors to issues of scientific replicability and reproducibility (John,
Loewenstein and Prelec, 2012; Simmons et al., 2011; Wicherts et al., 2016).® Estimates of
prevalence vary considerably across studies, though most self-report surveys and meta-
analyses place prevalence levels between 12.5% and 34% (see, Martinson et al., 2005; Fanelli,
2009; Fiedler & Schwarz, 2016). However, one outlier study, based on a sample of U.S.
psychologists, reported rates as high as 100% (Xie et al., 2021). Despite the variability in

estimates, the fact that QRP prevalence is non-zero is a matter of significant concern, given

8 However, it is important to note that the extent to which QRPs impact replication rates (Ulrich & Miller,
2020; Rubin, 2023; Rubin, 2025; Francis, 2012), and the degree to which these replication rates are an
issue, has been subject to debate (Rubin, 2023; Rubin, 2025; Fanelli, 2018; Oberauer & Lewandowsky,
2019). That said, the author recognises that QRPs are not an issue solely because of theirimpact on
replication failure, but because they are practices that can undermine the integrity and reliability of
research more broadly.
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their downstream consequences. QRPs contribute to the canonisation of erroneous scientific
findings, the dissemination of inaccurate media representations, diminished public trust in
science, and ultimately, the failure of policies and interventions (Jussim et al., 2019). Given
their substantial impact, it is integral to identify and capture the factors and mechanisms
associated with self-reported engagement in these behaviours.

The preeminent theory is that QRPs result from a misalignment between incentive
structures and the ideals of good scientific practice. Academic institutions often use simple
metrics, such as frequency of publication, journal impact factors and citation count when
assessing for hiring, permanency, tenure and promotion (Moher et al., 2018). These systemic
factors that fuel hyper-competition and perceived pressure, when combined with a publication
bias that favours the aesthetic quality of results (i.e., novelty and statistical significance),
motivate researchers to cut corners, cheat and ‘game the system’ to maximise their chances of
publishing in high-impact journals (Martinson et al., 2005 Bouter, 2015; Edwards & Roy,
2017). Though this ‘publish or perish” argument may serve as an overly convenient explanation
that shifts attention away from individual responsibility (Yarkoni, 2018), there is some
empirical evidence supporting its influence. Much of this evidence is derived from correlational
research that finds self-reported publication pressure to be positively associated with self-
reported self-reported QRP engagement (Brooker & Allum, 2024; Schneider et al., 2024;
Gopalkrishna et al., 2022; Maggio et al., 2019). Similarly, correlational research has shown
that early-career researchers, who are feasibly under greater pressure to publish to secure tenure
and permanency, are more likely to engage in QRPs (Gopalakrishna et al., 2022; Brooker &
Allum, 2024; Schneider et al., 2024). However, the observed effect sizes remain small.

The influence of social and psychological factors on QRP engagement remains largely
unexplored. The limited research on individual differences suggests that these factors are at

least as important as system-level influences in explaining QRP engagement (Brooker &
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Allum, 2024; Schneider et al., 2024; Gopalakrishna et al., 2022. For example, correlational
research suggests that the personality traits of agreeableness and conscientiousness are
negatively associated with self-reported engagement in QRPs (Schneider et al., 2024; Giluk &
Postlethwaite, 2015). Moreover, a researchers’ commitment to the normative ideals of science
theorised by Robert Merton (2010), have been found to be negatively associated with self-
reported QRP engagement (Brooker & Allum, 2024; Gopalakrishna et al., 2022). Merton
proposed that scientists adhere to a set of informal cultural norms that guide behaviour,
including universalism (i.e., evaluating claims based on objective criteria rather than personal
attributes), disinterestedness (pursuing research for the advancement of knowledge rather than
personal gain), organised scepticism (subjecting evidence to critical scrutiny), and
communalism (promoting the collective ownership and dissemination of scientific knowledge).
Adherence to these normative ideals has found to be widespread, but not universal (Anderson
et al., 2010; Bray & von Storch, 2017; Macfarlane & Cheng, 2008; Kim & Kim, 2018). The
limited research examining the role of these scientific norms in relation to self-reported QRP
engagement suggests that commitment to these ideals is among the strongest correlates of self-
reported QRP engagement (Brooker & Allum, 2024; Gopalakrishna et al., 2022). However, in
the studies conducted to date, scientific norms have been treated as a single, unified construct.
As a result, the potentially distinct influence of each of the Mertonian norms remains largely
unexplored in the existing literature.

Another potentially important yet underexamined individual-level factor is scientific
orientation — namely, the extent to which researchers are motivated to falsify versus confirm
hypotheses, findings and theories. A falsification-oriented approach, rooted in Popperian ideals
of critical testing, may discourage selective reporting and p-hacking, while a confirmatory
orientation may increase susceptibility to QRPs by motivating behaviours and practices that

serve to produce publishable results. Certainly, there has been considerable debate in the
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sociology of science as to whether Popperian falsification truly characterises ‘everyday
science’ (Kuhn, 1970; Barnes, 1982; Fuller, 2003). This relationship has received limited
empirical attention, yet any meaningful discussion of the influence of epistemic norms on
research practice must also account for how scientists approach the research process —
particularly whether they are oriented toward confirming or critically testing their own and
other’s hypotheses, findings and theories.

Relatedly, a researcher’s political orientation may feasibly influence their research
practice. Research, especially in higher education settings, is primarily undertaken by
individuals who are left-leaning, liberal and progressive (Gross & Fosse, 2012; Gross, 2013;
Gross & Simmons, 2014; Klein, Stern, & Western, 2005; van de Werfhorst, 2019). It has been
argued that this homogeneity of political orientation undermines the scientific objectivity and
validity of research (Redding, 2001; Duart et al., 2015; Chambers & Schlenker, 2015), with
ideologically driven errors permeating significant quantities of social research (al Gharbi,
2018). Political identities have been shown to give rise to motivated cognition (Ditto et al.,
2018), which can influence decision-making at multiple stages of the research process (Duarte
et al., 2015). For instance, researchers may consciously or unconsciously select analytical
strategies that align with their ideological commitments, potentially increasing the likelihood
of p-hacking. While some discipline-specific research has examined whether political
orientation affects the replicability and robustness of scientific findings (Reinero et al., 2020),
there is an absence of empirical enquiry into its relationship with self-reported engagement in
QRPs.

Jussim et al. (2019) proposed that both personal motivations (e.g., career advancement,
the pursuit of fame) and proximal science-specific motivations (e.g., increasing the frequency
or visibility of publications, maximising impact) may influence a researcher’s propensity to

engage in QRPs. Researchers motivated by personal gain — such as wealth, recognition, or
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prestige —may be more vulnerable to compromising scientific integrity in pursuit of these ends.
Likewise, strong professional motives may lead to motivated reasoning to arrive at a particular
conclusion, sometimes at a cost to accuracy. In their comprehensive theoretical framework,
Jussim and colleagues (2019) suggest that personal motivations can shape and reinforce
science-specific motivations, thereby influencing behaviours within the research process. For
instance, a personal desire for career advancement (e.g., increased salary, promotions) likely
strengthens a researcher’s motivation to achieve scientific success as defined by frequency of
publication and citation counts, which in turn may heighten the likelihood of QRP engagement.
Moreover, Jussim and colleagues speculate that the system-level causes — such as unequal
incentive structures — may moderate the relationship between personal motivations and
proximal science-specific motivations. While theoretically compelling, the extent to which
these mechanisms influence self-reported engagement in QRPs has not been tested empirically.
The Current Study

In this study, we use data from an international survey of researchers operating across
disciplinary fields and countries to empirically test a conceptual model of the mechanisms
and factors associated with self-reported QRP engagement. This study seeks to build on
existing fragmentary evidence by synthesising the correlates of self-reported QRP
engagement into a coherent and integrative empirical model. We partially build on the
theoretical model developed by Jussim et al. (2019), to explore the extent to which personal
motivations and proximal science-specific motivations influence self-reported QRP
engagement. We hypothesise that the more individuals are motivated by career achievement
(H1) and ego and esteem (H2), the greater their self-reported QRP engagement. We
hypothesise that scientific achievement (e.g., obtaining a higher citation indices, publishing
more frequently) is positively associated with self-reported QRP engagement (H3), while a

motivation to increase the impact and quality of one's research is negatively associated with
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self-reported QRP engagement (H4). As proposed by Jussim et al.’s (2019), personal
motivations plausibly correlate with self-reported engagement in QRPs indirectly, through
their impact on more proximal, science-specific motivations. On this basis, we hypothesise
that proximal science-specific motivations mediate the relationship between personal
motivations and self-reported QRP engagement (H5-HS).

We hypothesise that self-reported publication pressure (H9) and funding pressure (H10)
are positively associated with self-reported QRP engagement. Although these relationships
feature prominently in theoretical accounts, with the influence of publication pressure receiving
some empirical support, the evidence remains limited. Our study examines these associations
within a broader conceptual model to assess their consistency and explanatory value.
Furthermore, drawing on Jussim et al.’s (2019) theoretical framework, we examine whether
publication pressure (H11-H14) and funding pressure (H15-H18) moderate the relationship
between personal motivations and proximal science-specific motivations.

Building on Schneider et al. (2024) findings that conscientiousness and agreeableness
are negatively correlated with self-reported QRP engagement, we hypothesise that these
personality traits are negatively associated with self-reported QRP engagement (H19a and
H19b). We include all five of the big five personality traits, including neuroticism, openness
and extraversion, in our model for completeness. Turning to other individual level factors, we
explore whether commitment to the Mertonian norms of universalism, disinterestedness and
organised scepticism differentially impact self-reported QRP engagement. Moreover, we
include several additional exploratory elements. We explore whether a researcher's epistemic
approach — specifically, whether they primarily seek to confirm findings/theories or adopt a
Popperian falsification strategy — may also influence the extent of their self-reported
engagement in QRPs. We also include a measure of political orientation (left-right ideological

leaning) as an exploratory correlates of self-reported engagement in QRPs. Finally, as an
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additional exploratory element, we include several interaction terms to identify whether
publication and funding pressure moderate the influence of scientific norms and personality
traits on self-reported QRP engagement.

Figure 4.1. presents our proposed theoretical model. Paths H-I correspond to the
hypothesised relationships specified in H1 and H2, while paths J-K correspond to hypotheses
H3 and H4. The compound line comprising paths L through O denotes the proposed mediating
role of proximal science-specific motivations in the relationship between personal motivations
and self-reported QRP engagement, testing in H5 through HS8. Paths F and G represent the
direct association of publication pressure and funding pressure on self-reported QRP
engagement, testing H9 and H10, respectively. The moderating role of publication and funding
pressure on the relationship between the personal motivation and proximal science-specific
motivations are represented with the dashed lines (Paths P-W). This shows the hypothesised
relationships corresponding to H11 through H18. Paths A-E represent our hypothesised
relationships between conscientiousness (H19a), agreeableness (H19b), and self-reported
engagement in QRPs, with extraversion, neuroticism, and openness included as exploratory
predictors. Paths X—Z reflect our exploratory analysis of how universalism, communalism, and
organised scepticism relate to self-reported engagement in QRPs. Paths AA and AB examine
the influence of epistemic orientation — namely, falsification and confirmatory orientation — on
self-reported QRP engagement, while Path AC explores the potential role of political

orientation in shaping self-reported QRP engagement.
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Figure 4.1. Conceptual model illustrating potential social-psychological correlates of
self-reported engagement in questionable research practices
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Note. The figure is intended to serve as a visual representation of our hypotheses and should not be construed as
an overview of our analytical strategy. The compound (double-lined) arrow represents four mediation paths. The
dashed-lines represent proposed moderating factors affecting the relationship between personal motivations and

proximal science-specific motivations.
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Data and Methods
Ethical Approval

The Ethics Committee in the Department of Sociology and Criminology at the
University of Essex approved the International Survey on Research Culture and Integrity
(approval number: ETH2324-0515). The anonymity of the identity of respondents was ensured
in accordance with UK General Data Protection Regulation (GDPR) regulation. Following
merging of the International Survey on Research Culture and Integrity with the International
Research Integrity Survey (IRIS; Allum et al., 2023), email addresses of respondents were
removed. URLs and IP Addresses were additionally removed.
Sample

The sample was derived from a list of respondents who indicated their willingness to
participate in future research after completing IRIS. Of those who indicated their willingness
to participate in future studies, we randomly sampled 50% (N = 18,376). On this basis, the
sample is a self-selected, non-probability volunteer sample. The original survey, from which
this sample is derived, was based on a systemic, stratified probability sample of authors of
research articles that were published between 2016 and 2020 and listed on Clarivate’s Web of
Science database. The survey protocol was pre-registered with the Centre for Open Science in

November 2024 (available at: https://shorturl.at/mf9qY). We excluded individuals who had

completed less than 50% of the survey (N = 355). The overall survey response rate was 19.3%,
calculated using the American Association for Public Opinion Research's standard definition
(AAPOR, 2023), resulting in 3109 valid survey responses. A breakdown of response statistics

are shown in Figure 4.2.


https://shorturl.at/mf9qY
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Figure 4.2. Flow chart of the International Survey on Research Culture and Integrity
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Study Design

The survey was a cross-sectional survey on research integrity, academic culture and
academic freedom. Survey questions were meticulously developed between April and
November 2024 and the survey was deployed online in November 2024 using Qualtrics — the
web-based platform for survey design and administration. All researchers had previously
indicated that they hold at least a master's level degree and produce research for commercial or
academic organisations within the European Union, European Free Trade Area, United
Kingdom or United States. No additional exclusionary criteria were applied, therefore having
already met criteria for inclusion in IRIS, all individuals who received an invitation to the
survey were eligible to participate. The survey was conducted entirely in English and was
initially piloted with twenty-five researchers in October and November 2024. Following
piloting, the survey was refined by adjusting several questions and removing items to enhance

clarity, focus and reduce completion time. Between November 19th and 20th 2024, a pre-
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notification email was sent to all individuals in the sample to inform them about the upcoming
survey. Invitations to participate were sent between November 21st and 22nd. The invitation
emails included information on the project, a link to the survey, an opt-out link removing
recipients from further communication, and information on identity protection measures. Upon
clicking the survey link, participants were greeted with the participation information sheet,
followed by an informed consent page. To encourage completion, two email reminders were
sent to participants who had not finished the survey, on either November 28th or 29th, and on
December 6" 2024. No additional reminders were issued thereafter. The survey was officially
closed to responses on December 31st, 2024. The final dataset was merged with IRIS, prior to
being anonymised.
Survey Instrument

The survey included sections on demographic measures, scientific values and
motivations, researcher behaviour, personality traits and academic freedom. No survey
questions forced a response, and participants had the option to skip any item they were not
comfortable answering.
Variables

Questionable Research Practices. We developed a repository of twenty-four
questionable research practices (QRPs), drawing on previous research examining the
prevalence and correlates of QRPs. Some items were adapted non-verbatim from established
studies to ensure clarity and relevance across disciplinary and national contexts, while others
were created specifically for this study to capture practices not addressed in prior work. Of
these, eight practices pertained to 'qualitative' research, eight pertained to 'quantitative' research
and the remaining eight were relevant to all research methodologies. Respondents received a
maximum of twelve QRP items and a minimum of eight, with the composition of items dictated

by an earlier question that asked respondents to indicate whether they primarily conduct
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quantitative, qualitative or mixed-methods research. If respondents indicated that they
primarily adopt a quantitative or qualitative research methodology, they received the full eight-
items from the respective methodological pool of items and a random subset of four items from
the 'general' QRP item pool. Those who indicated that they primarily adopt a mixed methods
approach received a random subset of four items from each of the methodological pools and
four random items from the 'general' pool. Respondents who indicated they do not undertake
empirical research or failed to indicate their primary methodological approach received the
eight 'general' QRP items only. Descriptions of these questionable research practices can be
found in Table 4.1.

Respondents were asked to indicate the frequency of which they have carried out the
practice over the past three years on a five-point ordinal scale with response alternatives
including never, rarely, sometimes, often, always and 'does not apply in my case'. The three-
year timeframe was used to reduce recall bias and ensure prevalence could be stated in more
precise terms (Xie et al., 2021; Fanelli, 2009). Measuring QRP engagement this way avoids
the production of inflated and misleading prevalence estimates that measure ‘lifetime binary
exposure’ (i.e., asking whether the respondent has ever engaged in the practice). That is,
traditional surveys conflate the proportion of individual scientists who have made a single error
with the true systemic frequency of the behaviour across all scientific projects. Utilising a three-
year time bound that evaluates the extent of self-reported engagement, rather than a lifetime
binary metric. Further, the data and models presented herein should be interpreted strictly as
evidence of associations and behavioural patterns within the responding sample.

We removed respondents list-wise (N =21) who answered fewer than four items, before
deriving our dependent variables. This reduced the analytical sample to 3088 respondents. The
first dependent variable is mean average self-reported QRP engagement, with mean score

calculated based on all QRPs deemed to apply as indicated by the respondent. The resulting
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scale was standardised to z-scores, ensuring each score is mean-centered and scaled by the
standard deviation. Higher scores indicate greater self-reported average engagement. This
operationalisation is consistent with past research that has modelled the relationship between
QRPs and various explanatory factors (e.g., Brooker & Allum, 2024; Gopalakrishna et al.,
2022).

The second dependent variable is a dichotomous variable indicating whether
respondents have frequently engaged in at least one QRP. Respondents indicating that they
'always' or 'often' engage in at least one of the QRP items were coded as having engaged
'frequently’. Again, operationalising the variable this way is consistent with previous research
(e.g., Gopalakrishna et al., 2022).

Publication and Funding Pressure. We derived explanatory factor scales for
'publication pressure' using seven items and 'funding pressure' using five items. The question
wording, response scales and mean scores stratified by field, career stage and sex, are included
in Table 4.S1. Six items measuring publication pressure, and four of the items measuring
funding pressure, were taken verbatim from Gopalkrishna et al. (2022). One of the items
measuring funding pressure was derived and adapted from Gopalkrishna et al. (2022), while
the final item measuring publication pressure was newly created for this study (see Table 4.S1).
Relevant items were reverse coded, and a mean score was computed for each respondent.
Higher scores indicated greater publication and funding pressure. The scales performed
reasonably well in psychometric properties (with Cronbach's alpha of 0.70 for publication
pressure and 0.71 for funding pressure; see Table 4.5). These explanatory scales were
standardised to z-scores, ensuring each score is mean-centered and scaled by the standard
deviation.

Scientific Norms. The survey included twenty items designed to measure adherence to

Mertonian scientific norms. Each of the four norms — universalism, disinterestedness,
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organised scepticism, and communalism — were measured using five items. These items were
developed based on established literature measuring these constructs (see Anderson and Louis,
1994; Anderson et al., 2010), refined through expert feedback and tested through piloting with
a small sample of participants. Respondents were asked to indicate the extent to which twenty
items represent the behaviours and views of researchers in the respondent’s field. Respondents
indicated an answer on a five-point ordinal scale, with response alternatives 'never', 'rarely’,
'sometimes', 'often' and 'always'. We adopted a normative (or prescriptive) measurement
strategy, where respondents were asked to evaluate how researchers should ideally behave
rather than describing their actual behaviour. This approach captures researchers’ perceptions
of the ideal standards of scientific conduct and aligns with past scholarship that has
operationalised scientific norms in a similar manner (e.g., Anderson et al., 2010).

An exploratory factor analysis (EFA) was conducted to examine the underlying
structure of these normative constructs. Question wording and the complete pattern matrix for
all items are included in Table 4.S2. Prior to analysis, the Kaiser-Meyer-Olkin (KMO) measure
of sampling adequacy was 0.76, indicating strong factorability. Bartlett's test of sphericity was
significant (X2 = 6075.19(190), p < 0.05), confirming sufficient correlations among items for
factor analysis. Given that factors may be correlated, principal axis factoring was used for
factor extraction, and oblimin rotation was used to enhance interpretability.

A three-factor solution was retained based on the factor loadings and theoretical
interpretability. The pattern matrix, along with factor loadings, eigenvalues, and variance
explained, is presented in Table 4.2. The three retained factors explained 29.1% of the total
variance, with universalism explaining 11.8%, communalism explaining 9.1% and organised
scepticism explaining 8.2%. The expected factors for universalism, communalism and
organised scepticism emerged, but no distinct factor corresponding to 'disinterestedness' was

identified. Some items theorised to reflect disinterestedness loaded inconsistently across
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multiple factors, even when alternative solutions (e.g., four- and five-factor models) were
explored. This suggests that disinterestedness may no longer function as a cohesive scientific
norm, reflecting shifts in contemporary research practice.

Items loading onto each respective factor were averaged to create composite scores,
computing a mean score for each respondent for communalism, organised scepticism, and
universalism. These variables were standardised to z-scores, ensuring each score is mean-
centered and scaled by the standard deviation. Higher scores indicated greater adherence to the
scientific norm. The internal consistency for each factor was lower than conventional
thresholds and the Cronbach’s alpha threshold of 0.7 included in our pre-registration (o = 0.48
- 0.59; see Table 4.5), but the factors were retained based on theoretical importance and the
distinct clustering present in the factor structure (that is, items clearly load onto distinct
factors). The lack of internal consistency likely suggests that adherence to these norms is not
uniform and unidimensional, potentially reflecting shifts in contemporary research practices
rather than measurement error. Moreover, the small Cronbach's alpha may result from the small
number of items, as Cronbach’s alpha is sensitive to scale length.

Personal, Proximal-Scientific Motivations and Scientific Approach. The survey
included eighteen items measuring researcher motivations and researcher orientations. There
were three broad categories of items, developed through an iterative process, incorporating
insights from discussions with researchers, a review of relevant scholarship and reflections on
contemporary research practices. The approach ensured that the items captured both theoretical
constructs and practical considerations relevant to research motivations and epistemic
conditions. These categories included personal motivations, proximal science-specific
motivations and approaches to research (i.e., falsification vs. confirmation). Respondents were
asked to indicate the extent to which they found each statement (e.g., 'advancing my career or

achieving promotion, compared to other personal and professional motivations') motivating on
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a seven-point ordinal scale ranging from 0 ('Not motivating at all') to 6 ('Extremely
motivating'). Full question wording and mean scores stratified by disciplinary field, career
stage and sex are included in Table 4.S3.

An exploratory factor analysis was conducted to identify distinct latent constructs
pertaining to personal motivations, proximal science-specific motivations and research
approaches. The Kaiser-Meyer-Olkin measure of sampling adequacy was 0.80, suggesting
strong factorability. Bartlett's test of sphericity was significant (X?=21032.87(153), p < 0.05)
indicating that items are sufficiently correlated to justify factor analysis. A six-factor solution
was extracted based on eigenvalues, factor loadings and theoretical justification. Factor
loadings, eigenvalues and variance explained are presented in Table 4.3. The full pattern matrix

1s shown in Table 4.54.
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Table 4.1. Questionable research practice items from the international survey on research culture and integrity

Questionable Research Practice (QRP) Question Wording

General QRPs

QRP 1 Choosing references for citation in a way that primarily supports my own findings or beliefs.

QRP 2 Including individuals as authors on a paper who may not have contributed significantly to the research.

QRP3 Citing literature without having read it.

QRP 4 Making adjustments to the analysis, inferences or conclusions in a manuscript that you do not believe are valid in order to
satisfy reviewers.

QRP5 Omitting citations of publications that present differing views or findings from one’s own work.

QRP 6 Using content from papers under review for personal research or publication.

QRP 7 Not disclosing relevant conflicts of interest.

QRP 8 Excluding junior researchers from the list of authors on a paper despite them having made significant contributions.

Quantitative QRPs

QRP 9 Neglecting to conduct a power analysis to determine the necessary sample size based on the intended significance level,
statistical power, and anticipated effect size.

QRP 10 Not fully disclosing and making accessible all underlying data, computer codes, or syntaxes used in research on open science
platforms.

QRP 11 Reporting a set of results as the complete set of analyses when other relevant analyses were also conducted.

QRP 12 Presenting an unexpected finding or exploratory analysis in a research report as if it were an a priori hypothesis.

QRP 13 Deciding not to report covariates that failed to reach statistical significance (e.g., p < 0.05) or some other desired statistical
threshold.

QRP 14 Deciding to exclude data points after first checking the impact on statistical significance (e.g., p < 0.05) or some other desired
statistical threshold.

QRP 15 Rounding off p-values so they appear to be below or equal to the desired alpha (e.g., reporting p = 0.054 as p = 0.05).

QRP 16 Extending data collection or manipulating data selection during an analysis with the specific intent of obtaining statistically
significant results where none were previously found.

Qualitative QRPS

QRP 17 Not maintaining comprehensive and detailed documentation of all decisions, modifications, and steps undertaken throughout
the research process.

QRP 18 Not engaging in reflexivity, which involves failing to acknowledge or address my biases, perspectives, and potential influence
on the research process.
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QRP 19 Failing to sufficiently describe the methods of data collection and analysis, making it difficult for others to understand how
conclusions were reached.

QRP 20 Phrasing questions in interviews or focus groups in a way that might influence participants towards certain responses.

QRP 21 Interpreting qualitative data in a way that confirms the analysts pre-existing ideas and beliefs, ignoring data that might suggest
alternative interpretations.

QRP 22 Deliberately omitting or failing to discuss data that contradicts or does not align with the emerging themes or patterns identified
in the research.

QRP 23 Presenting interview or focus group findings in a manner that may not fully reflect the original data.

QRP 24

Providing false or misleading information to participants about the purpose or nature of the study.
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Table 4.2. Factor loadings for normative ideals of science

Item Factor 1 Factor 2 Factor 3 Communalities
Universalism Communalism  Organised
Scepticism
The personal background and 0.666 - - 0.444

characteristics of a researcher should

be considered when assessing the

validity of their scientific claims.

(Reversed)

The country where a researcher is 0.451 - - 0.234
based should influence a journal

editor's decision to publish the

researcher's work in their journal.

(Reversed)

Researchers should take into account 0.605 - - 0.354
the authors' ideological positions

when evaluating the validity of the

findings or conclusions presented in a

scientific article. (Reversed)

The personal beliefs and values of 0.361 - - 0.171
researchers should play a role in the

interpretation of data or outcomes in

research. (Reversed)

Researchers should aim to consider - - 0.679 0.457
all new evidence, hypotheses, and

theories, even those that challenge or

contradict their own work.

Researchers should reject scientific - - 0.368 0.152
findings solely because they

contradict well-established

knowledge. (Reversed)

Researchers should thoroughly - - 0.483 0.238
scrutinise the methodology and

inferences of a published study

before making judgments about the

validity and reliability of its findings.

Research findings should be a - 0.406 - 0.192
communal resource and not

proprietary knowledge owned by

individuals or institutions.

Researchers should be obligated to - 0.715 - 0.503
upload data to public databases and

repositories.

Researchers should withhold raw - 0.372 - 0.241

data and methodologies to prevent
others from duplicating or
challenging their work. (Reversed)

Eigenvalue 1.176 0.908 0.815
% Variance 0.118 0.091 0.082
Cronbach’s Alpha 0.59 0.52 0.48

Factor loadings below 0.30 are suppressed for clarity.

EFA was conducted using maximum likelihood with oblique (oblimin) rotation.

Communalities (h?) and eigenvalues for each factor are provided to indicate the proportion of variance
explained.

For the complete pattern matrix, including suppressed loadings, see supplementary material.
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The two personal motivation factors comprised a 'career growth' motivation, reflecting
a drive for career growth and security, and an 'ego & esteem' motivation, reflecting a desire to
obtain fame, avoid external perceptions of failure and achieve political or social goals. The two
proximal science-specific motivations comprised a motivation for 'impact and quality’,
reflecting a drive for scientific and societal impact, and a drive for 'academic/scientific
achievement', reflecting a motivation to improve one's scientific success (e.g., number of
publications, citation index). Impact & quality motivation and ego & esteem motivation
exhibited lower reliability, with a Cronbach's a of 0.52 and 0.58 respectively. This likely
indicates some heterogeneity in these motivations or overlapping dimensions not fully captured
by the factor structure. Career growth motivation and achievement motivation demonstrated
good internal consistency (o = 0.74 and 0.83, respectively), supporting their validity as distinct
and reliable constructs. A clear 'falsification' vs. 'confirmation' distinction emerged, with both
orientations showing strong internal consistency (o = 0.83 and 0.81, respectively). Falsification
orientation reflects an emphasis on critically testing and potentially refuting theories and
findings, including one's own. Confirmation orientation reflects a preference for reinforcing
one's previous research and theories.

The retained factors accounted for 51% of total variance, with individual factor
contributions ranging from 5% to 11.6%. Items loading onto each factor were averaged to
create composite scores, computing a mean score for each respondent for each of the
motivations and orientations. Higher scores indicated greater motivation or stronger
orientation. These scales were standardised to z-scores, ensuring each score is mean-centered
and scaled by the standard deviation.

Personality Traits. We used the Ten-Item Personality Inventory (TIPI) (Gosling et
al., 2003) to measure the Big Five personality traits, including extraversion, agreeableness,

conscientiousness, emotional stability (opposite of neuroticism), and openness to experience.
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The TIPI was chosen for its brevity and suitability for large-scale surveys while effectively
capturing the core dimensions of the Big Five personality traits. Despite its short length, the
inventory has demonstrated acceptable convergent validity with established Big Five
measures (Gosling, et al., 2003).

The measure consists of ten items, with two per trait (one positively and one negatively
worded), such as "extraverted, enthusiastic” (for extraversion). Respondents were asked to
indicate the extent to which they agreed or disagreed with each descriptor pair on a 7-point
Likert scale (1 = Disagree strongly, 7 = Agree strongly). Negatively worded items were
reverse-coded, and scores for each trait were computed by averaging responses for the two
relevant items. Finally, these scores were standardised to z-scores, ensuring that each variable
was mean-centered with a standard deviation of one.

Demographic Variables. In this survey, we did not re-collect extensive demographic
data, as these variables were obtained in IRIS (2021). Given that our sample is derived from
those who completed IRIS, responses were matched to previously collected demographic data.
On this basis, only an updated measure of career stage, and a new measure of methodological
approach were collected. Career stage was measured by asking respondents to select from early
career, mid-career, late career or retired. This variable was recoded into three dummy variables,
with 'mid-career’ as the reference category, chosen because it represented the largest category.
Respondents were initially asked whether they engage in empirical research. If they indicated
that they engage in empirical research, they were asked whether they primarily use a
quantitative, qualitative or a mixed-method approach. This variable was recoded into two
dummy variables, with quantitative as the reference category. Quantitative researchers were
used as the reference category, as many QRPs (e.g., p-hacking, HARKing) are most closely

associated with quantitative research traditions, making this a substantively meaningful
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baseline for comparison. We used demographic measures of sex, discipline and country of
employment, as measured in IRIS (2021).

In IRIS, each respondent reported their sex, with response categories male, female and
prefer not to say. Those selecting "prefer not to say' (N = 38) were removed list-wise from the
analysis, reducing our analytical sample down to 3050. This variable was recoded into a
dummy variable, with males as the reference category, as they represented the largest group in
the sample. Disciplinary field was measured by asking respondents to report their main
disciplinary field. There responses were assigned to four broad categories, including social
sciences, humanities, medical sciences (including biomedical sciences) and the natural sciences
(including technical sciences). This variable was recoded into three dummy variables, with
natural sciences as the reference category, as they represent the largest group in the sample.
Respondents were additionally grouped into 'United States of America', 'Europe' and 'other’,
based on their self-reported country of employment. This variable was recoded into a dummy
variable with 'Europe' as the reference category. We additionally asked respondents to indicate
where they position themselves on a left-right political scale, ranging between 0-6 (7-point
Likert scale), with the label 'far left' anchored at 0, 'far right' anchored at 6 and 'centre' anchored
at 3. The left-right political position variable was standardised to z-scores, with mean zero and
standard deviation one.

Survey Weights. Survey weights were constructed to adjust for differential selection
and nonresponse bias. Respondents who indicated willingness to participate were randomly
selected with a fixed probability of 0.5, and the likelihood of providing a usable response
(defined as completing at least 50% of the survey) was estimated using a logistic regression
model that included country, field group, field, and their interactions. Raw weights were
derived as the inverse of the product of this fixed selection probability and the predicted

response probability, and these weights were subsequently normalised to have a mean of one.
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This approach ensures that our subsequent analyses accurately reflect the intended survey
design while mitigating biases associated with nonresponse. The code used to produce survey
weights is included in the R code uploaded to OSF.
Missing Data
Data was found to be Missing at Random (MAR), therefore Multiple Imputation

with mice in R (version 2023.09.0+463) was used to produce fifteen complete datasets (van
Buuren & Groothius-Oudshoorn, 2011). Predictive mean matching was used for continuous
variables, proportional odds logistic regression for ordinal variables (including Likert scales)
and multinomial logistic regression was used for unordered categorical variables. Models
were fit to the fifteen imputed datasets, and the results were combined into a single inference.
To account for uncertainty all estimates were combined using Rubin's rules (Rubin, 1987).
Complete case analyses were conducted as a sensitivity check for all models.
Analysis Strategy

Our modelling strategy is as follows. In Models 1A and 2A, we specify a linear
regression model and a logistic regression model, regressing our primary explanatory factors
of interest — publication pressure (Path F), funding pressure (Path G), personal motivations
(Paths H-I), proximal science-specific motivations (Paths 3-4), epistemic orientation (Paths
AA-AB), and personality traits (Paths A-E) — on Mean QRP and Any Frequent QRP. This
allows us to test H1 to H10, while additionally conducting our pre-registered exploratory
analysis investigating whether adherence to communalism, universalism and organised
scepticism correlate with self-reported engagement in QRPs (Paths X-Z). We include measures
of each of the Big Five personality traits on self-reported QRP engagement. We do not include
a measure of disinterestedness, contrary to our pre-registration, as our factor analysis did not
identify it as a unidimensional construct. We also include a measure of left-right political

position in Models 1A to 2A as an additional exploratory analysis (Path AC).
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In Models 1B and 2B, we include several interaction terms in exploratory linear and

logistic regression models, allowing us to ascertain whether publication and funding pressure

potentially moderate the influence of organised scepticism, universalism and communalism on

self-reported QRP engagement. We additionally include interaction terms to ascertain whether

publication pressure moderates the influence of conscientiousness, neuroticism, openness and

agreeableness on self-reported QRP engagement.

Table 4.3. Factor Loadings for Personal Motivations, Proximal-Science Motivations, and
Epistemic Approach Orientation

Item

Factor 1

Achievement
Motivation
(Proximal

Science-
Specific)

Factor 2
Falsification
Orientation
(Approach)

Factor 3
Career
Growth

Motivation

(Personal)

Factor 4
Confirmation
Orientation
(Approach)

Factor 5
Ego &
Esteem

Motivation

(Personal)

Factor 6
Impact &
Quality

Motivation

(Proximal
Science-
Specific)

Communalities

Obtaining a higher citation
index (scimotcite)

0.684

0.548

Increasing my number of
publications (scimotpubn)

0.855

0.685

Increasing my likelihood of
publication in a prestigious
outlet (scimotpres)

0.764

0.673

Increasing my opportunities
for research funding
(scimotfund)

0.434

0.471

Disconfirming my past
findings (scimotdisfin)

0.776

0.761

Disconfirming my own
theories (scimotdisthe)

1.030

0.972

Disconfirming competing
theories or findings
(scimotdiscomp)

0.446

0.341

Advancing my career or
achieving promotion,
compared to other personal
and professional motivations
(motcareer)

0.638

0.563

Securing financial benefits
(e.g., an increase in pay) or
rewards for

myself, compared to other
personal and professional
motivations (motfinan)

0.842

0.663

Ensuring my job security or
reducing the risk of job
loss, compared to other
personal and professional
motivations (motjobsec)

0.566

0.346

Confirming my past findings
(scimotconfin)

0.998

0.995

Confirming my own theories
(scimotconthe)

0.535

0.522

Achieving my social or
political goals, compared to
other personal and
professional motivations
(motsocgoal)

0.346

0.183

Obtaining respect or
fame, compared to other
personal and professional
motivations (motresfame)

0.999

0.995

Avoiding being perceived as
a failure or unsuccessful in
my field, compared to other
personal and professional
motivations (motfail)

0.315

0.245
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Producing new and exciting - - - - - 0.621 0.413
research findings

(scimotnew)

Maximising the impact of - - - - - 0.420 0.204
my research outside of

academia (scimotimpact)

Ensuring the reproducibility - - - - - 0.479 0.359
and accuracy of my research

findings (scimotrepro)

Eigenvalue 2.079 1.912 1.606 1.401 1.264 0.895

% Variance 0.115 0.106 0.089 0.078 0.070 0.050

Factor loadings below 0.30 are suppressed for clarity. EFA was conducted using maximum likelihood with oblique (oblimin) rotation.
Communalities (h?) and eigenvalues for each factor are provided to indicate the proportion of variance explained.
For the complete pattern matrix, including suppressed loadings, see supplementary material.

Models 3A and 3B regress publication pressure, funding pressure, and our two
personal motivation variables, career growth and ego-esteem, on our two proximal-science
specific motivations, academic achievement and impact and quality motivations. To test
whether publication pressure and funding pressure moderate the relationship between our
personal motivations and proximal-science specific motivations (Paths P-W), we include four
interaction terms. Models 3A and 3B allow us to test H12-H19.

To examine whether proximal science-specific motivations mediate the relationship
between personal motivations and QRPs (Paths L-O), we conduct a mediation analysis using
Structural Equation Modelling (SEM). The SEM was analysed in R using the lavaan package.
Models 4A, 4B and 4C include career achievement and impact and quality motivations as
mediators, career growth and ego and esteem motivations as independent variables and Mean
QRP as the dependent variable, allowing us to test H20-H23.

All multivariable models contain measures of our five demographic characteristics,
including disciplinary field, career stage, methodological approach, sex and country of
employment. To ensure robustness bootstrapped confidence intervals are produced for all

coefficient estimates across all models. All models include survey weights.



179

Results

Descriptive Statistics

A small majority of our respondents were male (57%), 37.1% primarily research in the
natural sciences, 14.1% in the medical sciences, 31% in the social sciences and 17.8% in the
humanities and arts. 19.6% were early-career, 41.1% were mid-career, 29% were late career
and 10.2% were retired. Moreover, 4.3% were based in the United States, 84% were based in
Europe and 11.4% were based elsewhere. Descriptive statistics of demographic variables were
calculated for each of the 15 imputed datasets and pooled by averaging across the imputed
datasets.
Questionable Research Practices

Figure 4.3 shows the percentage of observed answer categories for the individual QRP
items, grouped by quantitative, qualitative and general methodological approaches. A majority
of researchers have indicated that at some point over the past three years, they have 'selectively
cited' to support one's own findings or beliefs, cited literature without having read it and gifted
authorship where authorship was not warranted. Comparably, a very small proportion of
researchers report to have excluded junior authors from publications where authorship was
warranted. A majority of quantitative researchers have reported that they have neglected to
conduct a priori power analyses to determine sample size and have failed to make data, code
and syntax accessible to others, contrary to optimal transparency standards. Likewise, a sizable
minority of quantitative researchers reported that at some point over the past three years, they
have failed to comprehensively report all relevant analyses when reporting results. Engaging
in a group of practices that are collectively described as 'p-hacking' (e.g., QRPs 14-16) appear

to be engaged in less frequently.



180

Figure 4.3. Percentage of observed answer categories of QRPs across 3088 respondents
(N =3055)
QRP 1: Selecting citations to primarily support own findings or beliefs 57%

43%
QRP 2: Including authors who have not contributed significantly — 56% = 44%

QRP 3: Citing literature without having read it sso | - 5’
QRP 4: Adjusting research merely to satisfy reviewers 31 | I ;- s
QRP 5: Omitting citations of differing views or findings from own work 220 [ - o
QRP 6: Using content from under-review papers for own work 88% g
QRP 7: Not disclosing relevant conflicts of interest 96% L

QRP 8: Excluding junior authors who authorship is warranted 98%
QRP 9: Neglecting to conduct a power analysis to determine sample size  60% o
QRP 10: Failing to openly disclose data or code on open science platforms 56% g
QRP 11: Omitting relevant analyses from results 2
QRP 12: Reporting an unexpected finding as an a priori hypothesis §
QRP 13: Excluding statistically non-significant results in reports s
QRP 14: Excluding data points to influence statistical significance Is)
QRP 15: Rounding p-values to meet desired thresholds N
QRP 16: Extending data collection to solely to achieve significance @

QRP 17: Not documenting decision-making, modifications and steps in research 56%

QRP 18: Not engaging in reflexivity o
QRP 19: Providing insufficient method and analysis details B
QRP 20: Using leading questions in interviews or focus groups 2
QRP 21: Interpreting qualitative data to confirm pre-existing ideas and beliefs f<D
QRP 22: Omitting contradictory qualitative data that does not align with patterns %
QRP 23: Presenting qualitative findings that does not reflect the data ﬁ

QRP 24: Misleading participants about study goals

Always Often . Sometimes . Rarely . Never

Turning to qualitative research, most qualitative researchers report to have not
consistently maintained comprehensive notes on decision-making, modifications and steps in
the research process, while a large minority report that they have at some point over the past
three years not reflexively engaged with their research. Misleading participants about the true
nature of research is less common. Percentages for each answer category and confidence
intervals for all QRP items are shown in Table 4.S5.

Table 4.4 shows descriptive statistics for the unstandardised dependent variables, Mean
QRP and Any Frequent QRP, stratified by disciplinary field, career stage and sex. Mean self-
reported QRP engagement averages at the lower end of the scale, indicating lower average self-
reported engagement. There is limited variability in average self-reported QRP engagement
across disciplinary fields, career stages and between males and females. The proportion of
researchers reporting self-reported frequent engagement in at least one QRP is similar across
disciplinary fields (between 30-33%), with the exception of the humanities where only 17% of
researchers report to having engaged in at least one QRP frequently. There is considerable
variability in the proportion of researchers reporting engagement in at least one relevant QRP

frequently across career stages, with a smaller proportion of late-career and retired researchers
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engaging in these practices, in comparison to early-career and mid-career researchers. There is
limited variability in the proportion of researchers engaging at least one relevant QRP
frequently between males and females.

Table 4.4. Mean average questionable research practice (QRP) (SD) and any frequent
QRP stratified by disciplinary field, career stage and sex

Disciplinary field Career stage Sex Overall
Natural Medical Social Humanitie | Early Mid Late Retired | Male | Female
Explanatory sciences sciences sciences | s career | career | career
Factor Scale
Mean QRP 1.49 1.49 1.5 1.41 (0.35) 1.57 1.49 1.41 1.42 1.49 1.47 1.48
(0.36) (0.39) (0.37) (0.43) (0.37) (0.33) (0.36) (0.37 | (0.38) (0.37)
)
Any Frequent 30.54 32.24 31.60 17.02 36.94 31.12 22.23 21.83 28.77 | 2831 28.73
QRP (% Having
Engaged)

n =3050; Mean QRP is unstandardised and computed based on 4-12 QRP items with not applicable responses removed.
Any frequent QRP is at least one of the 12 QRPs being often or always being engaged in.

Table 4.5 presents the descriptive statistics for all explanatory factor scales,
disaggregated by disciplinary field, career stage, and sex. Across these subgroups, both
publication and funding pressure average at the higher end of the scale, indicating that
researchers perceive substantial systemic pressures. Similarly, average scores for commitment
to the Mertonian norms of universalism, communalism, and disinterestedness are also located
towards the upper end of the scale, reflecting a relatively strong endorsement of these
normative ideals across fields, career stages, and sexes. Averages for each of the motivation
variables are situated at the higher end of the scale, with some variability across disciplinary
fields, career stages and sex. On average, researchers are more motivated to enhance the impact
and quality of their research, compared to all other motivations, while researchers report a
stronger orientation toward a confirmatory approach rather than toward the falsification of
research.

Regression Analyses

Tables 4.6 shows the multivariate regression estimate for the five demographic
characteristics. The multivariate regression results for Models 1A, 1B, 2A and 2B are shown

in Table 4.7. Regression estimates for each individual self-reported QRP item are presented in
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the supplementary material (Table 4.S6). Models 1A and 1B show coefficient estimates for
mean frequency of self-reported engagement in Questionable Research Practices (QRPs),
while Models 2A and 2B provide odds ratios for any frequent self-reported QRP engagement.
Interaction terms are incorporated into Models 1B and 2B to assess potential moderating
associations. All models contain the five background characteristics (disciplinary field, career

stage, methodological approach and country).

Table 4.5. Mean scores (standard deviations) of explanatory factors and scales stratified
by disciplinary field, career stage and sex

Disciplinary field Career stage Sex Overall
Natural Medical Social Humanities Earl Mid Late Retired Male Female

Expl y Factor Scale i i i career career career

Publication Pressure 4.37 4.17 4.37 4.33(0.04) 4.64 4.44 4.16 3.82 424 4.47 433
(0.03) (0.05) (0.03) (0.04) (0.03) (0.03) (0.05) (0.02 (0.03) (0.02)

Cronbach’s Alpha: 0.70

Funding Pressure 4.84 4.57 4.34 4.22 (0.06) 5.03 4.68 423 3.90 4.41 4.70 4.54
(0.04) (0.06) (0.04) (0.05) (0.04) (0.04) (0.07) (0.03) (0.04) (0.02

Cronbach’s Alpha: 0.71

Universalism 427 4.03 3.97 3.91(0.03) 4.13 4.12 4.06 3.87 4.08 4.09 4.08
(0.02) (0.03) (0.02) (0.03) (0.02) (0.02) (0.04) (0.02) (0.02) (0.01

Cronbach’s Alpha: 0.59

Communalism 4.06 3.95 3.92 3.96 (0.03) 4.00 3.97 3.99 4.00 4.04 3.90 3.98
(0.02) (0.03) (0.02) (0.03) (0.02) (0.02) (0.04) (0.02) (0.02) (0.01

Cronbach’s Alpha: 0.52

Organised Scepticism 4.67 4.78 4.71 4.76 (0.02) 4.68 4.71 4.74 4.72 4.69 4.76 4.72
(0.01) (0.02) (0.01) (0.02) (0.01) (0.01) (0.02) (0.01) (0.01) (0.01

Cronbach’s Alpha: 0.48

Achievement Motivation 3.71 3.83 3.69 3.43 (0.06) 3.92 3.76 3.61 3.02 3.59 3.80 3.67
(0.04) (0.07) (0.04) (0.05) (0.04) (0.05) (0.09) (0.03) (0.04) (0.02

Cronbach’s Alpha: 0.83

Impact & Quality Motivation 4.76 4.86 4.67 4.60 (0.05) 4.66 4.77 4.72 4.58 4.61 4.85 4.72
(0.03) (0.05) (0.03) (0.04) (0.03) (0.03) (0.06) (0.02) (0.03) (0.02

Cronbach’s Alpha: 0.52

Ego & Esteem Motivation 2.80 2.94 3.05 3.08 (0.06) 2.5 2.95 2.96 2.88 2.85 3.07 2.95
(0.04) (0.07) (0.04) (0.05) (0.04) (0.04) (0.09) (0.03) (0.04) (0.02

Cronbach’s Alpha: 0.58

Career Growth Motivation 3.41 3.40 3.52 3.56 (0.06) 3.93 3.60 3.31 2.52 3.34 3.64 3.47
(0.04) (0.07) (0.05) (0.05) (0.04) (0.05) (0.08) (0.03) (0.04) (0.03

Cronbach’s Alpha: 0.74

Falsification Orientation 2.86 3.05 2.66 2.80 (0.07) 2.79 2.76 2.85 2.98 291 2.70 2.82
(0.05) (0.07) (0.05) (0.06) (0.04) (0.05) (0.09) (0.04) (0.04) (0.03

Cronbach’s Alpha: 0.83

Confirmation Orientation 3.62 3.70 3.10 3.40 (0.07) 3.50 3.34 345 3.67 3.41 3.49 3.44
(0.05) (0.07) (0.05) (0.07) (0.05) (0.05) (0.09) (0.04) (0.04) (0.03

Cronbach’s Alpha: 0.81

Extraversion 3.98 421 4.26 4.22 (0.06) 4.00 4.10 4.28 423 4.00 433 4.14
(0.04) (0.07) (0.05) (0.06) (0.04) (0.05) (0.08) (0.04) (0.04) (0.03

Agreeableness 4.66 4.88 4.82 4.99 (0.05) 4.75 4.78 4.85 4.88 4.66 4.99 4.80
(0.04) (0.05) (0.04) (0.05) (0.03) (0.04) (0.07) (0.03) (0.03) (0.02

Conscientiousness 5.68 5.97 5.81 5.95 (0.05) 5.63 5.78 5.93 5.96 5.71 5.95 5.81
(0.04) (0.05) (0.04) (0.05) (0.03) (0.04) (0.06) (0.03) (0.03) (0.02

Emotional Stability 5.08 5.47 5.07 5.10 (0.06) 4.85 5.10 5.29 5.41 5.24 5.02 5.14

(Neuroticism) (0.04) (0.06) (0.04) (0.06) (0.04) (0.05) (0.07) (0.03) (0.04) (0.02

Openness 5.72 5.75 5.67 5.92 (0.04) 5.57 5.68 5.88 5.97 5.73 5.77 5.75
(0.03) (0.05) (0.03) (0.04) (0.03) (0.03) (0.05) (0.02) (0.04) (0.02

Explanatory factor scales are unstandardised.

Publication pressure and funding pressure are composite scales ranging from 1 to 5 with higher scores indicating greater pressure. Universalism, organised scepticism and
communalism are composite scales ranging from 1 to 5 with higher scores indicating greater commitment. Personality traits were measured using composite scales ranging
from 1 to 6, where higher scores indicate a stronger presence of the trait. Achievement motivation, impact and quality motivation, ego and esteem motivation, career growth
motivation, falsification orientation and confirmation orientation are composite scales ranging from 1 to 6 with higher scores indicating greater motivation/orientation.

Table 4.6 shows that researchers in the humanities report to engage in fewer QRPs on

average, and are less likely to report frequent QRP engagement, compared to their counterparts
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in the natural sciences. Average self-reported QRP engagement reduces as researchers move
through their careers, with those earlier in their career reporting greater average self-reported
QRP engagement compared to researchers in the middle of their career, while researchers who
are later in their career report lower average self-reported QRP engagement compared to their
mid-career counterparts. Self-reported QRP engagement averages lower among qualitative and
mixed-method researchers compared to quantitative researchers, while quantitative researchers
are also more likely to have engaged in a QRP frequently compared to their qualitative and

mix-methods counterparts. We find no statistically significant sex or country differences.

Table 4.6. Regression Coefficients (95% confidence interval) of overall mean
questionable research practices (QRP) and any frequent QRP stratified by
demographic characteristics

Overall Mean QRP Any Frequent QRP
Linear Regression Model Logistic Regression Model
Coefficient (95% CI) OR (95% CI)
Disciplinary field
(reference: natural sciences)
Medical sciences 0.03 (-0.08, 0.14) 1.15(0.88, 1.50)
Social sciences -0.02 (-0.11, 0.07) 1.10 (0.88, 1.37)
Humanities -0.18 (-0.28, -0.08) 0.61 (0.45, 0.83)
Career stage (reference: mid-career)
Early career 0.12 (0.02, 0.22) 1.19 (0.96, 1.47)
Late career -0.14 (-0.22, -0.07) 0.68 (0.55, 0.85)
Retired -0.09 (-0.22, 0.03) 0.73 (0.53, 1.02)
Methodological approach
(reference: quantitative)
Qualitative -0.10 (-0.16, -0.04) 0.69 (0.59, 0.80)
Mixed-methods -0.04 (-0.07, -0.01) 0.90 (0.84, 0.96)
Sex (reference: male)
Female -0.04 (-0.12, 0.03) 0.95(0.79, 1.14)
Country (reference: Europe)
United States -0.01 (-0.16, 0.14) 1.33(0.87,2.03)
Other -0.05 (-0.17, 0.07) 0.98 (0.74, 1.29)

n =3050; Estimates from Models 1B and 2B, including all independent variables and interactions. Coefficients and confidence intervals (CIs)
are based on pooled estimates across 15 imputed datasets, using Rubin’s rules. Cls are bootstrapped. Sampling weights were included in all
models.

Overall mean QRP was computed based on 4-12 QRP items with not applicable responses removed.

Any frequent QRP is computed based on at least one of the 12 QRPs being ‘often” or ‘always’ engaged in.

Bolded figures indicate statistical significance at the 0.05 alpha level.

Table 4.7 shows that one standard deviation increase in publication pressure is
associated with a 0.11 (p < 0.05) standard deviation increase in average self-reported QRP
engagement. Likewise, we find that for every standard deviation increase in publication
pressure, the odds of engaging in at least one QRP frequently increases by 1.24 (p < 0.05).

Contrary to H10, we find no statistically significant association between funding pressure and
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a) average self-reported QRP engagement and b) any frequent self-reported QRP engagement.
A greater commitment to universalism, communalism and organised scepticism is associated
with less average self-reported QRP engagement. Universalism and organised scepticism were
the strongest correlates of self-reported QRP engagement across all models, with a one standard
deviation increase in commitment associated with a 0.14 and 0.15 (p < 0.05) standard deviation
decrease in average self-reported QRP engagement, respectively. Greater commitment to
organised scepticism was additionally associated with 0.89 (p < 0.05) decreased odds of
engaging in at least one QRP frequently. There is a statistically significant interaction between
publication pressure and universalism in predicting self-reported QRP engagement ( =—0.04,
p <0.05). The negative coefficient indicates that the association between publication pressure
and average self-reported QRP engagement weakens as commitment to the normative ideal of
universalism increases. That is, researchers who report a greater commitment to universalism
are less susceptible to the influence of publication pressure on self-reported QRP engagement.
However, the effect size is very small (f = -0.04).

A standard deviation increase in ego and esteem motivation is associated with a 0.11 (p
< 0.05) standard deviation increase in average self-reported QRP engagement. Moreover,
where a researcher is more motivated by impact and quality, average self-reported QRP
engagement is lower, with a 0.11 (p < 0.05) standard deviation decrease in average self-
reported QRP engagement for a one standard deviation increase on the impact and quality
motivation scale. Conversely, where a researcher is more motivated by academic achievement
(i.e., higher citation indices, more frequent publication) average self-reported QRP engagement
is greater, with a 0.07 (p < 0.05) standard deviation increase in average self-reported QRP
engagement for each standard deviation increase on the achievement motivation scale. A
researcher primarily orientated towards 'falsifying' theories and findings is associated with a

decreased average self-reported QRP engagement (f = —0.06, p < 0.05). Moreover, for each
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standard deviation increase on the falsification scale the odds of engaging in a QRP frequently
decreases by a factor of 0.85 (p < 0.05). We find no statistically significant relationship between
a confirmatory research approach and self-reported QRP engagement. Higher levels of
agreeableness, conscientiousness, emotional stability (opposite to neuroticism) and openness
are associated with lower average self-reported QRP engagement. Relatedly, the odds of
engaging in any frequent QRP decrease by 0.90 (p < 0.05) for each unit increase in
agreeableness. While we find no statistically significant direct relationship between
extraversion and self-reported QRP engagement, the interaction between extraversion and
publication pressure is significant (OR = 1.11, p < 0.05). This indicates that extraversion to
some extent moderates the relationship between publication pressure and frequent QRP
engagement. That is, the positive association of publication pressure and frequent self-reported

QRP engagement is stronger among researchers who are more extraverted.

Moderation Analyses

Table 4.8 shows the results of the regression analyses for Models 3A and 3B, which
examine whether publication pressure and funding pressure moderate the relationship between
the personal motivations (i.e., career growth, and ego and esteem) and proximal science-
specific motivations (i.e., achievement, and impact and quality). We find no statistically
significant moderating role of publication pressure nor funding pressure on the relationship
between the personal motivations and proximal science-specific motivations. However, we
find a statistically significant association between publication pressure, funding pressure and
the personal motivations on both the proximal-science specific motivations of achievement and

impact/quality.

Mediation Analyses
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Tables 4.9-4.11 show the results from Models 4A-4C, which are our structural
equation models examining the theorised relationships among personal motivations and
proximal science-specific motivations, and average self-reported QRP engagement.
Specifically, Table 4.9 shows the fit statistics for each structural model, while Table 4.10
shows the direct associations and Table 4.11 shows the indirect associations. The personal
motivations (PM) of career growth and ego and esteem are included as predictors, while the
proximal science-specific motivations of achievement motivation and impact and quality are
included as mediators (M). Average self-reported QRP engagement is included as the
outcome. We allowed for the possibility of direct associations of personal motivations on
QRPs (following the earlier regression analyses), but our primary interest was the mediating
role of proximal science-specific motivations on the relationship between personal
motivations and QRPs. The SEM models were estimated to test H12-H19. All variables were
treated as manifest, and the models were estimated using maximum likelihood estimation.
Model 4B removed non-significant demographic predictors, while the final model (Model 4C)
added a covariance between the two proximal-science specific mediators.

Table 4.7. Regression Coefficients (95% confidence interval) for overall mean

questionable research practices (QRP) and any frequent QRP stratified by explanatory
variables

Overall Mean QRP Any Frequent QRP
Linear Regression Linear Regression Logistic Regression Logistic Regression
Model 1A Model 1B Model 2A Model 2B

Coefficient (95% CI)

Coefficient (95% CI)

OR (95% CI)

OR (95% CI)

Publication Pressure

0.12 (0.08, 0.15)

0.11 (0.08, 0.15)

124 (1.12,1.37)

124 (1.12, 1.38)

Funding Pressure

~0.01 (-0.05, 0.03)

~0.01 (-0.05, 0.03)

1.05 (0.94, 1.16)

1.05 (0.94, 1.17)

Scientific Norms

Universalism -0.15 (-0.19, -0.10) -0.14 (-0.18, -0.1) 0.9 (0.82, 0.99) 0.91(0.83, 1)

Communalism -0.04 (-0.08, 0.00) -0.03 (-0.07, 0) 0.93 (0.85, 1.02) 0.93 (0.84, 1.02)
. . -0.15 (-0.2, -0.1) -0.15 (-0.2, -0.1) 0.91 (0.83, 0.99) 0.89 (0.82, 0.98)

Organised Scepticism

Personal Motivations

Career Growth -0.03 (-0.07, 0.02) -0.03 (-0.07, 0.01) 0.9 (0.81, 1.01) 0.9 (0.8,1.01)

Ego and Esteem

0.11 (0.07, 0.15)

0.11 (0.07, 0.15)

1.09 (0.98, 1.20)

1.08 (0.98, 1.2)

Proximal Science-Specific
Motivations

Impact and Quality
Academic Achievement

-0.1 (-0.15, -0.06)
0.06 (0.02, 0.11)

-0.11 (-0.15, -0.06)
0.07 (0.02, 0.11)

0.92 (0.83, 1.02)
1.12 (0.99, 1.27)

0.92 (0.83, 1.03)
1.13 (1.00, 1.28)

Research Approach
Falsification
Confirmation

-0.06 (-0.11, -0.01)
0.04 (-0.01, 0.09)

-0.06 (-0.11, -0.01)
0.03 (-0.01, 0.08)

0.85 (0.75, 0.96)
1.03 (0.91, 1.18)

0.85 (0.75, 0.96)
1.04 (0.91, 1.18)
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Personality Traits
Extraversion
Agreeableness
Conscientiousness
Neuroticism
Openness

0.03 (-0.01, 0.06)
-0.04 (-0.07, 0.00)
-0.07 (-0.11, -0.03)
-0.08 (-0.11, -0.04)
-0.08 (-0.12, -0.04)

0.02 (-0.01, 0.06)
-0.03 (-0.07, 0.00)
-0.07 (-0.11, -0.03)
-0.08 (-0.11, -0.04)
-0.08 (-0.12, -0.04)

1.03 (0.94, 1.12)
0.9 (0.82, 0.98)
1.05 (0.96, 1.15)
0.89 (0.82, 0.98)
0.95 (0.86, 1.04)

1.02 (0.92, 1.12)
0.9 (0.82, 0.98)
1.05 (0.96, 1.16)
0.92 (0.83, 1.01)
0.95 (0.86, 1.05)

Political Orientation

~0.03 (-0.07, 0.02)

~0.03 (-0.07, 0.01)

0.99 (0.91, L.1)

1.00 (0.91, 1.10)

Universalism * Funding
Pressure

0.01 (-0.02, 0.05)

0.93 (0.84, 1.03)

Universalism * Publication
Pressure

-0.04 (-0.08, 0.00)

0.97 (0.88, 1.06)

Organised Scepticism *
Funding Pressure

0.01 (-0.04, 0.06)

1.00 (0.89, 1.11)

Organised Scepticism *
Publication Pressure

~0.01 (-0.06, 0.03)

1.05 (0.95, 1.15)

Communalism *
Publication Pressure

0.02 (-0.02, 0.06)

1.02 (0.93, 1.12)

Communalism * Funding
Pressure

0.01 (-0.02, 0.05)

1.04 (0.94, 1.15)

Conscientiousness *
Publication Pressure

0.03 (-0.01, 0.07)

1.02 (0.93, 1.11)

Neuroticism * Publication
Pressure

~0.04 (-0.08, 0.01)

0.91 (0.83, 1.00)

Openness * Publication
Pressure

0 (-0.04, 0.03)

0.97 (0.88, 1.06)

Agreeableness *
Publication Pressure

~0.01 (-0.04, 0.02)

1.02 (0.93, 1.12)

n =3050; Coefficients and confidence intervals (CIs) are based on pooled estimates across 15 imputed datasets, using Rubin’s rules. Cls are bootstrapped. Sampling

weights were included in all models.

Overall mean QRP was computed based on 4-12 QRP items with not applicable responses removed.

Any frequent QRP is at least one of the 12 QRPs being often or always being engaged in.
All models contain the five background characteristics of sex, disciplinary field, methodological approach, career stage and country.
Bolded figures indicate statistical significance at the 0.05 alpha level.

Table 4.8. Regression Coefficients (95% confidence interval) of proximal science-specific
motivators (achievement motivation and impact and quality motivation)

Achievement Motivation

Impact and Quality Motivation

Linear Regression

Linear Regression

Model 3A Model 3B
Coefficient (95% CI) Coefficient (95% CI)
Publication Pressure 0.08 (0.05, 0.12) 0.01 (-0.03, 0.05)
Funding Pressure 0.14 (0.10, 0.18) 0.05 (0.00, 0.09)
Personal Motivations
Career Growth 0.34 (0.30, 0.37) 0.05 (-0.00, 0.09)
Ego and Esteem 0.25 (0.22, 0.29) 0.15 (0.11, 0.19)

Career Growth * Funding Pressure

-0.02 (-0.06, 0.01)

0.00 (-0.04, 0.05)

Career Growth * Publication
Pressure

0.02 (-0.01, 0.06)

0.00 (-0.04, 0.05)

Ego and Esteem * Funding Pressure

0.00 (-0.04, 0.03)

0.00 (-0.04, 0.05)

Ego and Esteem * Publication
Pressure

-0.03 (-0.07, 0.01)

-0.04 (-0.09, 0.01)

n =3050; Coefficients and confidence intervals (CIs) are based on pooled estimates across 15 imputed datasets, using Rubin’s rules. Cls are bootstrapped. Sampling
weights were included in all models. Models include five background characteristics (sex, disciplinary field, methodological approach, career stage and country) and

left-right political orientation scale. Bolded figures indicate statistical significance at the 0.05 alpha level.

Table 4.9. Fit indices for structural models of direct and indirect associations of
mean QRP (DV), achievement motivation (M1) and impact and quality

motivation (M2)

Model 4A Model 4B Model 4C (Final)
Tucker-Lewis Index (TLI) -0.72 0.89 0.99
Root Mean Square Error of Approximation (RMSEA) 0.15 0.04 0.01
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CFI (Comparative Fit Index) ‘ 0.99

n = 3088; Fit statistics are based on estimates mean averaged across 15 imputed datasets.
Sampling weights were included in all models.
Model 1 included all five background characteristics (sex, disciplinary field, methodological approach, career stage, and country) as well as the left-right political

0.96 \

orientation scale. Model 4B removed non-significant demographic controls (p > .05). Model 4C added a covariance between M1 and M2, based on theoretical
rationale and modification indices.

The final structural model (Model 4C) yielded an excellent fit to the data (TLI = 0.99,
RMSEA = 0.01, CFI = 0.99). Results indicated that there is a statistically significant and
positive relationship between the personal motivation of 'ego & esteem' (B = 0.14, p <0.05)
and the proximal science-specific motivation of 'scientific achievement' (f = 0.09, p < 0.05)
and average self-reported QRP engagement. The proximal science-specific motivation of
'impact and quality’ was found to have a statistically significant negative association with
average self-reported QRP engagement. That is, as researchers are more motivated to improve
the impact and quality of their research, their average self-reported QRP engagement
decreases. We find no statistically significant direct association of the personal motivation of
career growth on average self-reported QRP engagement, but we do find a statistically
significant indirect association through the proximal science-specific motivations of
achievement ( = 0.04, p < 0.05) and impact and quality (B = -0.01, p < 0.05). The results
additionally indicate that the relationship between the personal motivation of ego and esteem
on average self-reported QRP engagement are in part mediated through both proximal
science-specific motivations of achievement ( = 0.02, p < 0.05) and impact and quality (f =
-0.03, p <0.05).

Table 4.10. Path coefficients (standard errors) and fit statistics for structural model of

direct associations of mean QRP (Y), achievement motivation (M1) and impact and
quality motivation (M2)

SEM Model 4A | SEM Model 4B | Model 4C (Final)
Standardised Standardised Standardised
Coefficient Coefficient Coefficient (SE)
(SE) (SE)

Career growth motivation (X1) — achievement motivation 0.39 (0.02) 0.39 (0.02) 0.39 (0.02)
M1)
Ego and esteem motivation (X2) — achievement 0.26 (0.02) 0.26 (0.02) 0.26 (0.02)
motivation (M1)
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Career growth motivation (X1) — Impact and quality 0.06 (0.02) 0.07 (0.02) 0.07 (0.02)
motivation (M2)

Ego and esteem motivation (X2) — Impact and quality 0.15 (0.02) 0.15 (0.02) 0.15 (0.02)
motivation (M2)

Achievement motivation (M1) — mean QRP (Y) 0.10 (0.02) 0.09 (0.02) 0.09 (0.02)
Impact and quality motivation (M2)— mean QRP (Y) -0.18 (0.02) -0.19 (0.02) -0.19 (0.02)
Career growth motivation (X1) — mean QRP (Y) -0.02 (0.02)

Ego and esteem motivation (X2) — mean QRP (Y) 0.15 (0.02) 0.14 (0.02) 0.14 (0.02)
R?Mean QRP 0.09 (0.00) 0.09 (0.00) 0.09 (0.00)
R? Achievement Motivation 0.35 (0.00) 0.35 (0.00) 0.35 (0.00)
R? Impact and Quality Motivation 0.08 (0.00) 0.08 (0.00) 0.08 (0.00)

n =3050; Coefficients and SEs are based on pooled estimates across 15 imputed datasets, using Rubin’s rules.

Sampling weights were included in all models.

Model 1 included all five background characteristics (sex, disciplinary field, methodological approach, career stage, and
country) as well as the left-right political orientation scale. Model 2 removed non-significant demographic controls (p >
.05). Model 3 added a covariance between M1 and M2, based on theoretical rationale and modification indices.

Bolded figures indicate statistical significance at the 0.05 alpha level.

Table 4.11. Path coefficients (standard errors) for structural model of indirect
associations of career growth motivations and ego and esteem motivations on mean

QRP
SEM Model 1 SEM Model 2 Model 3 (Final)
Standardised Standardised Standardised
Coefficient (SE) Coefficient (SE) Coefficient (SE)
Career growth motivation (X1) — achievement motivation (M1) — mean QRP 0.04 (0.01) 0.04 (0.01) 0.04 (0.01)
)
Ego and esteem motivation (X2) — achievement motivation (M1) — mean QRP 0.03 (0.01) 0.02 (0.01) 0.02 (0.01)
)
Career growth motivation (X1) — Impact and quality motivation (M2) — mean -0.01 (0.00) -0.01 (0.00) -0.01 (0.00)
QRP (Y)
Ego and esteem motivation (X2) — Impact and quality motivation (M2) — mean -0.03 (0.00) -0.03 (0.00) -0.03 (0.01)
QRP (Y)

n =3050; Coefficients and SEs are based on pooled estimates across 15 imputed datasets, using Rubin’s rules.

Sampling weights were included in all models.

Model 1 included all five background characteristics (sex, disciplinary field, methodological approach, career stage, and country) as well as the left-right political

orientation scale. Model 2 removed non-significant demographic controls (p > .05). Model 3 added a covariance between M1 and M2, based on theoretical rationale
and modification indices. Bolded figures indicate statistical significance at the 0.05 alpha level.

The Final Conceptual Model

Figure 4.5 presents our final integrated model, which synthesises statistically

significant relationships from across separate regression, mediation and moderation analyses.
Only predictors that reached statistical significance are retained for representation in this final
model, resulting in a parsimonious model of social and psychological correlates of self-reported

QRP engagement.
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Figure 4.5. Final empirical model illustrating the identified social-psychological
correlates of self-reported engagement in questionable research practices

Scientific Norms

B=-0.14

Publication Pressure

Universalism

Communalism

Organised
Scepticism

Personal Motivations

Proximal Science-
Specific Motivations

B=-0.15

Personality Traits

Agreeableness

Conscientiousness

Emotional Stability
(Neuroticism)

Openness

Career Achievement
. B =0.07
Motivations Motivations Mean
P»| Questionable
Ego & Esteem Impact & Quality Research ‘%
Motivations Motivations B =-0.11 Practices
Scientific Approach
Falsification
Orientation
B =0.11

Indirect Paths (Mediation)

Career growth motivation — achievement motivation — mean QRP (0.04)

Ego and esteem motivation — achievement motivation — mean QRP (0.02)

Career growth motivation — Impact and quality motivation — mean QRP (-0.01)
Ego and esteem motivation — Impact and quality motivation — mean QRP (-0.03)

Note. The coefficients shown are synthesised from separate analyses rather than derived from a single integrated model. Direct
comparisons of effect sizes should be interpreted with caution. Only statistically significant predictors are displayed in this final model.
Non-significant paths from the initial conceptual model were removed to yield a parsimonious representation. The compound (double-
lined) arow indicates the indirect paths from personal motivations through proximal science-specific motivations.
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Discussion

In this study, we present a comprehensive empirical model of the correlates of self-
reported engagement in QRPs, drawing on data from both our Research Integrity and Culture
Survey and the International Research Integrity Survey (IRIS). Further details about IRIS and
reproducibility materials are contained within Allum et al. (2023). The Research Integrity and
Culture Survey is one of the largest cross-national investigations to date into the social,
psychological, and cultural factors associated with self-reported QRP engagement,
encompassing researchers from across all disciplinary fields in Europe and the United States
(see, Xie et al., 2021). Our findings indicate prevalence estimates of up to 60% for certain
QRPs, aligning with rates reported in previous large-scale surveys (e.g., Schneider et al., 2024;
Gopalakrishna et al., 2022).

Main disciplinary field was not consistently associated with self-reported QRP
engagement. The only statistically significant disciplinary difference was observed for
respondents in the humanities, who reported lower average QRP engagement than respondents
in the natural sciences. This finding should be interpreted cautiously. Lower self-reported
engagement in the humanities may not straightforwardly indicate greater research integrity, but
may instead reflect disciplinary differences in the applicability, recognition, or normative
interpretation of the QRP items. Practices such as selective reporting, HARKING, excluding
data, or failing to report null findings may have clearer meanings in experimental, quantitative,
or hypothesis-testing traditions than in interpretive, theoretical, historical, or qualitative
research. Thus, the observed difference may partly reflect differences in methodological
traditions and opportunity structures, rather than differences in willingness to compromise
research integrity. More broadly, the limited disciplinary associations suggest that broad field
categories may be too coarse to capture the specific normative and institutional contexts that

shape QRP engagement.
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Similarly, we find that commitment to the Mertonian ideals of universalism,
communalism and organised scepticism are widespread, but not universal, consistent with
findings elsewhere (Anderson et al., 2010; Bray & Storch, 2017; Macfarlane & Cheng, 2008;

Kim & Kim, 2018).

Our research supports pre-eminent theorising that misaligned incentive structures and
the resulting systemic pressures, at least in part, motivate engagement in QRPs (Bouter, 2015).
This aligns with findings from comparable surveys — often conducted within specific
disciplinary fields or national contexts — which consistently identify publication pressure as
among the strongest correlates of QRP engagement (Schneider et al., 2024; Gopalakrishna et
al., 2022; Maggio et al., 2019; Latan et al., 2021; Necker et al., 2014). These findings
underscore the importance of cultivating a research culture that prioritises collegiality and
collaboration, while actively mitigating hyper-competition and the excessive emphasis on
publication output. We echo calls made elsewhere that science needs to 'slow down'. As the
English statistician Douglas Altman (1994) argued, 'we need less research, better research, and
research done for the right reasons.' There is an imperative to cultivate a scientific culture that
prioritises quality over speed and publication volume, and one that actively challenges
incentive structures which reward mass production (Chin, 2025). Such incentives not only
compromise the integrity of the research process but also increase the likelihood of error,
making both research and researchers more vulnerable to lapses in rigour.

We found no evidence to support a significant association between funding pressure
and extent of self-reported engagement in QRPs. One possible explanation is that the
behaviours captured under the QRP construct — though broad and extensive — may not directly
reflect practices that offer a competitive advantage in securing research funding. As such, the
link between funding-related pressures and QRPs may be more nuanced or operate through

alternative mechanisms not captured in our research.
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Scientific norms emerged as one of the strongest correlates of self-reported QRP
engagement. The greater a researcher's commitment to universalism, communalism and
organised scepticism, the less likely they were to report engaging in QRPs, with comparably
stronger associations for universalism and organised scepticism than for communalism.
Further, our findings indicate that a researcher's self-reported subscription to universalism and
organised scepticism are perhaps even more influential than publication pressure in
determining engagement in QRPs. Our findings here align with prior research demonstrating
that stronger commitment to scientific norms — when conceptualised as a unified construct —
are associated with lower levels of self-reported engagement in QRPs and scientific misconduct
(Brooker & Allum, 2024; Gopalakrishna et al., 2022; Anderson et al., 2010). However, we
extend these findings by suggesting that the qualitative characteristics of individual scientific
norms matter, with certain normative ideals potentially exerting a stronger influence on QRP
engagement than others.

On this basis, we echo recommendations that we have made elsewhere (see, Brooker &
Allum, 2024), that institutional leaders should place greater emphasis on fostering commitment
to scientific norms as a means of enhancing adherence and promoting high standards of
research practice (Martinson et al., 2010; Anderson et al., 2007). On the one hand, this may
involve interventions such as normative-affirmation exercises, community pledges, norm-
based training, and the cultivation of scientific norms through mentoring and supervisory
relationships. On the other hand, greater efficacy may lie in fostering pathways into research
careers for individuals who exhibit a strong adherence to Mertonian norms from the outset.
Incorporating assessments of “value fit’ into faculty recruitment processes may help institutions
ensure alignment between candidates’ normative commitments and the organisation’s research
integrity ethos. It may not be unreasonable to suggest that such efforts are more tangible and

feasible than broader systemic-level reforms — particularly as they are more readily actionable
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by institutional and departmental leaders. Moreover, our results indicate that certain normative
ideals, notably universalism, may act as buffers against the effects of systemic pressures,
potentially reducing the likelihood of QRP engagement. However, further research is needed
to elucidate the mechanisms that underlie these relationships.

We additionally find that epistemic orientation is important in shaping research
practice. Researchers who were motivated to falsify their own findings and theories — or those
of other researchers — were significantly less likely to engage in QRPs. Conversely, while
trending in the expected direction, we find no statistically significant relationship between a
researcher’s motivation to confirm their own findings and theories — and those of others — and
QRP engagement. However, the negative association between falsification and self-reported
QRP engagement suggests that actively seeking to test and potentially disconfirm one's
assumptions may act as a protective factor. This aligns with longstanding scientific ideals,
particularly those rooted in Popperian falsification, which emphasise critical scrutiny and the
systematic testing of competing explanations. This complements our finding that researchers
with a greater commitment to the Mertonian norm of organised scepticism engage in fewer
QRPs on average.

Beyond a researchers 'value-system' and epistemic orientation, we find that their
personal and proximal-science specific motivations correlate with engagement in QRPs. This
provides empirical validity to the social-psychological model of researcher practice developed
by Jussim et al. (2019). Our findings reveal an indirect association between heightened career
motivation — such as aspirations for increased salary or promotion — and self-reported QRP
engagement, mediated by a stronger drive for scientific achievement, operationalised through
frequent publication and citation accumulation. These results suggest that career motivation, in
itself, is not inherently problematic; rather, it becomes a risk factor when academic success is

defined by metrics that are susceptible to gaming or manipulation. Promoting career
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advancement frameworks that reward quality-enhancing practices — such as open science,
transparency, and methodological integrity — rather than quantity-based output metrics, may
offer a viable strategy for reducing engagement in QRPs.

However, an additional indirect pathway suggests a positive influence of career
motivation on self-reported QRP engagement, wherein career growth ambitions foster a
stronger motivation for conducting impactful and high-quality research. This increased focus
on impact and quality is negatively associated with QRP engagement, suggesting that when
researchers perceive career advancement as tied to the broader scientific or societal impact of
their work, they are less likely to compromise methodological integrity. Although this positive
pathway is weaker than the publication-metric-driven pathway, it indicates that institutions that
effectively align career advancement with research quality and impact not only discourage
QRPs but may actively promote a healthier research culture. Our finding that career motivation
that fosters impactful and high-quality research, and subsequently reduced self-reported
engagement in QRPs, is consistent with Janke et al.'s (2019) observation that achievement
goals oriented toward skill-development are associated with reduced QRP engagement.
Conversely, our finding that where career motivation intensifies the pursuit of quantity-driven
metrics (e.g., publication and citation counts) there is increased QRP engagement, mirrors
Janke et al.'s (2019) finding that researchers focused on skill demonstration — rather than skill
development — are more likely to engage in QRPs.

Where researchers were motivated to obtain fame, avoid external perceptions of failure
and achieve political or social goals (here termed 'ego and esteem motivations'), average self-
reported QRP engagement was higher. These motivations reflect a desire for self-enhancement
and external validation which come at cost of epistemic and integrity concerns. On this basis,
research cultures should be motivated by intrinsic, epistemic concerns, rather than extrinsic,

image-oriented concerns. Interestingly, we did not find that political orientation correlates with
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self-reported QRP engagement. On this basis, it’s feasible that a researcher’s political
orientation (i.e., whether they’re left- or right- leaning) per se does not matter, but rather the
instrumentalisation of research for ideological or advocacy-related ends does matter. When
scientific research becomes a means to advance personal, social or political objectives, the risk
of compromised integrity appears to increase.

Finally, higher levels of conscientiousness, agreeableness, emotional stability (opposite
to neuroticism) and openness among researchers were negatively associated with self-reported
QRP engagement. This suggests that researchers who are more diligent, cooperative,
emotionally sensitive and open to new experiences are perhaps less inclined to compromise
their research integrity and engage in QRPs. This is consistent with earlier research showing
that greater conscientiousness, agreeableness, emotional stability and openness may act as
protective traits against challenges to research integrity, such as QRPs (e.g., Schneider et al.,
2024; Giluk & Postlethwaite, 2015). Schneider et al. (2024) found only minuscule associations
between extraversion and self-reported QRP engagement. Similarly, we failed to find a

statistically significant relationship between extraversion and self-reported QRP engagement.

Limitations

This sample comprised individuals who previously participated in IRIS and self-
selected as willing to be contacted for future research. As a result, certain characteristics may
be overrepresented in the data, potentially limiting representativeness. In addition, because
QRP engagement is self-reported and socially sensitive, absolute prevalence estimates may be
biased downwards due to underreporting. This limitation is particularly salient given the low
response rate. However, prior IRIS participation may increase respondents’ awareness of what
constitutes a QRP and their willingness (or ability) to recognise and report it, which could

inflate estimates relative to a less ‘integrity-aware’ sample. While these issues bear most
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directly on prevalence, the primary interest is in covariation: non-differential misreporting
would mainly attenuate associations, whereas differential misreporting correlated with key
predictors could bias estimates in either direction. This limitation is particularly relevant for
the personality findings. Traits such as agreeableness, conscientiousness, emotional stability,
and openness are also associated with more socially desirable self-presentation, raising the
possibility that some of the observed negative associations with self-reported QRP engagement
reflect differences in willingness to admit undesirable practices rather than differences in actual
behaviour. Because the study did not include a social desirability measure or external
behavioural validation, this possibility cannot be ruled out. The personality results should
therefore be interpreted as associations with self-reported QRP engagement specifically.
Nonetheless, confidence in the substantive patterns is strengthened by their consistency — in
direction and magnitude — with findings in the extant literature, and by the inclusion of relevant
controls (including methodological orientation) in the models. However, the results are best
interpreted as evidence of associations within the sample, rather than estimates of population-
level prevalence or effect sizes.

Moreover, the proportion of mixed-methods researchers in our sample far exceeds what
would typically be expected in the broader researcher population, suggesting a potential
sampling imbalance that may limit representativeness. However, we remain confident in the
validity of our results, given the consistency of effect sizes and patterns with those reported in
the extant literature. Notably, we account for an over-representation of mixed-method
researchers by controlling for methodological orientation in our models. The sample
additionally consisted of researchers primarily employed in Europe and North America, so we
do not seek to generalise our findings beyond the European and Anglo-American sphere. The
overall response rate was low, but within the range of other surveys (Gopalkrishna et al., 2024;

Fanelli, 2009; Haven, 2019).
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A further limitation is that the effect sizes of all independent variables are small.
However, this is consistent with patterns observed in much of the extant literature, where
associations with QRP engagement tend to be modest but meaningful. The associations may
be attenuated by the limited variability in self-reported QRP engagement and responses.
Likewise, small probabilities of engagement may translate into meaningful differences when
aggregated across researchers. That being said, we should be humble in our interpretation of
the results.

While our analysis includes three of the four classical Mertonian norms — organised
scepticism, universalism, and communalism — we do not include disinterestedness. This
decision was informed by our factor analysis, which did not identify a coherent or reliable
factor corresponding to disinterestedness. Certainly, this Mertonian norm has proven difficult
to operationalise and measure reliably, whereby agreement with disinterestedness-affirming
statements differs significantly across items (Macfarlane & Cheng, 2008), thus undermining
its coherency as a normative construct. Financial, reputational and ideological interests (as
demonstrated in our study) are often embedded within the scientific enterprise and undermine
support for the normative ideal of disinterestedness.

Finally, although the study identifies social and psychological factors associated with
self-reported QRP engagement, the cross-sectional survey design precludes conclusions about
causal direction. For example, while publication pressure, career-achievement motivations,
esteem-related motivations, and weaker endorsement of Mertonian norms were associated with
greater self-reported QRP engagement, these relationships should not be interpreted as
demonstrating that such factors cause QRP engagement. Reverse or reciprocal interpretations
are also plausible. Researchers who report engaging in QRPs may retrospectively justify those
practices by perceiving greater pressure, placing greater emphasis on career-related incentives,

or reporting weaker commitment to scientific norms. Similarly, self-reported QRP engagement
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may shape how researchers interpret their research environment and motivations, rather than
only being shaped by them.

The observed associations may also reflect non-causal explanations, including
unmeasured disciplinary, institutional, or cultural factors that influence both researchers’
motivations and their reported engagement in QRPs. In addition, because both predictors and
outcomes were measured through self-report, associations may partly reflect shared method
variance, differences in self-presentation, recall, or willingness to disclose sensitive
behaviours. It is therefore important to emphasise that the outcome captures reported
engagement in QRPs rather than directly observed behaviour. Accordingly, the findings should
be interpreted as evidence of associations between social and psychological characteristics and
self-reported QRP engagement, rather than as evidence that these factors causally increase or

reduce QRP engagement.

Conclusion

The prevalence and downstream impact underscore the need for a robust explanatory
framework of QRP engagement. Here, we identify a set of individual-level social and
psychological variables that meaningfully explain variation in self-reported engagement in
these practices. We identify several opportunities to develop leverage points aimed at reducing
engagement in QRPs and strengthening research integrity. Foremost, we have shown that
individual-level factors, such as a researcher’s normative commitment and a researcher’s
personal and scientific motivations, matter as much as systemic-level pressures such as
publication pressure, in increasing QRP engagement. Designing interventions and policies that
promote integrity-enhancing ideals, values, and motivations represents a feasible leverage
point — one that may be more readily adjustable than broader systemic or structural reforms.

That said, it would be unwise to interpret this as evidence that systemic pressures are
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unimportant; on the contrary, their influence remains evident and significant. Therefore,
mitigating the use of QRPs and maximising the validity of research requires a multifaceted
approach that targets both systemic structures (i.e., ‘publish or perish’ culture) and the
individual motivations, values, and beliefs that drive research conduct. A multifaceted,
evidence-based approach will permit the mitigation of QRP engagement, and therefore

improve the quality, validity and reliability of scientific research
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Item Wording Response Scale Disciplinary Field Career Stage Sex Full
Sample
Publication Pressure Social Natural Medical Arts and Early Mid- Late- Retired Male Female
Sciences Sciences Sciences Humanities  Career Career career
On a scale from 'very low pressure' to 1 (Very Low Pressure) - 5.66 5.6 5.34 5.48 5.79 5.65 5.46 5.05 5.4 5.78 5.56
'very high pressure', how much pressure 7 (Very High Pressure)
do you feel there is to publish in your
field?
How would you rate your level of stress 1 (Extremely Stressful) -  3.85 3.75 3.68 3.95 4.22 3.94 3.52 3.26 3.64 4.03 3.8
concerning your colleagues' evaluation of 7 (Not Stressful At All)
your publication output, on a scale from
‘extremely stressful' to 'not stressful at all'?
[pubpress2] [Reverse Coded]
To what extent do you agree that your 1 (Totally Disagree) - 4.84 4.81 4.61 4.85 4.73 4.74 491 4.83 4.76 4.84 4.8
colleagues judge you on the basis of your 7 (Totally Agree)
publications, on a scale from 'totally
disagree' to 'totally agree'?
To what extent do you agree publication 1 (Totally Disagree) - 4.11 4.13 3.77 4.09 4.64 4.25 3.75 3.11 3.92 4.25 4.06
pressure harms your ability to do good 7 (Totally Agree)
research, on a scale from 'totally disagree'
to 'totally agree'?
To what extent do you agree that the 1 (Totally Disagree) - 4.01 4.06 3.89 3.99 4.34 4.17 3.71 3.56 3.88 4.18 4.01
current publication climate puts pressure 7 (Totally Agree)
on your relationships with fellow
researchers, on a scale from 'totally
disagree' to 'totally agree'?
To what extent do you agree that 1 (Totally Disagree) - 2.64 2.62 242 2.54 3.06 2.73 23 1.86 2.6 2.57 2.58
publication pressure sometimes leads you 7 (Totally Agree)
to cut corners, on a scale from 'totally
disagree' to 'totally agree'?
Funding Pressure
To what extent do you agree that your 1 (Totally Disagree) - 5.45 5.65 5.47 5.35 5.8 5.54 5.44 5.03 5.44 5.59 5.51
ability to obtain research funding depends 7 (Totally Agree)
on the number of publications you have,
on a scale from 'totally disagree' to 'totally
agree'?
To what extent do you agree that 1 (Totally Disagree) - 4.55 4.77 4.59 4.37 4.61 4.72 4.56 4.24 4.56 4.66 4.6

judgements of your academic performance
are independent of your successful grant
applications, on a scale from 'totally
disagree' to 'totally agree'? [Reverse
Coded]

7 (Totally Agree)
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To what extent do you agree your job 1 (Totally Disagree) - 3.57 4.02 3.79 3.55 4.88 3.85 3.06 3.25 3.57 4.01 3.76
security depends strongly on research 7 (Totally Agree)

grants you obtain, on a scale from 'totally

disagree' to 'totally agree'?

To what extent do you agree that your 1 (Totally Disagree) - 4.69 5.19 4.69 4.69 5.37 5.14 4.42 4.18 4.76 5.03 4.88
prospects for promotion depend on you 7 (Totally Agree)

obtaining funding, on a scale from 'totally

disagree' to 'totally agree'?

To what extent do you agree that 1 (Totally Disagree) - 3.89 4.67 4.56 3.63 4.58 43 4.16 3.48 4.1 4.4 4.23
you would be able to do your research 7 (Totally Agree)

without obtaining your own funding, on a

scale from 'totally disagree' to 'totally

agree'? [Reverse Coded]

To what extent do you agree that obtaining 1 (Totally Disagree) - 5.01 5.58 5.23 4.85 5.8 5.36 4.97 4.32 5.07 5.43 5.23

your own research funding is crucial for
your academic career, on a scale from
'totally disagree' to 'totally agree'?

7 (Totally Agree)
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Table 4.S2. Exploratory Factor Analysis full pattern matrix for scientific norm items

Item Factor 1 Factor 2 Factor 3 Communalities
Universalism Communalism Organised Scepticism

The personal background and characteristics of a 0.666 0.008 0.001 0.444
researcher should be considered when assessing the
validity of their scientific claims. (Reversed)

The country where a researcher is based should influence 0.451 -0.004 0.105 0.234
a journal editor's decision to publish the researcher's
work in their journal. (Reversed)

Researchers should take into account the authors' 0.605 -0.018 -0.079 0.354
ideological positions when evaluating the validity of the

findings or conclusions presented in a scientific article.

(Reversed)

The personal beliefs and values of researchers should 0.361 0.039 0.121 0.171
play a role in the interpretation of data or outcomes in
research. (Reversed)

Researchers should aim to consider all new evidence, -0.007 -0.010 0.679 0.457
hypotheses, and theories, even those that challenge or
contradict their own work.

Researchers should reject scientific findings solely 0.093 -0.041 0.368 0.152
because they contradict well-established knowledge.

(Reversed)

Researchers should thoroughly scrutinise the -0.038 0.039 0.483 0.238

methodology and inferences of a published study before
making judgments about the validity and reliability of its
findings.

Research findings should be a communal resource and -0.002 0.406 0.103 0.192
not proprietary knowledge owned by individuals or
institutions.

Researchers should be obligated to upload data to public -0.014 0.715 -0.042 0.503
databases and repositories.

Researchers should withhold raw data and methodologies 0.113 0.372 0.192 0.241
to prevent others from duplicating or challenging their
work. (Reversed)

Eigenvalue 1.176 0.908 0.815

% Variance 0.118 0.091 0.082

Factor loadings above 0.30 are emboldened for clarity.
EFA was conducted using maximum likelihood with oblique (oblimin) rotation.
Communalities (h?) and eigenvalues for each factor are provided to indicate the proportion of variance explained.
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Table 4.S3. Mean scores for personal, proximal-scientific and scientific approach items stratified by disciplinary field, career stage and
sex.

Item Wording Disciplinary Field Career Stage Sex Full Sample
Personal Motivations Social Natural Medical Arts and Early- Mid- Late- Retired Male Female
Sciences Sciences Sciences Humanitie Career Career career
s
Advancing my career or achieving promotion, compared 3.5 343 3.59 3.54 3.77 3.55 3.48 2.81 341 3.6 3.49
to other personal and professional motivations
Securing financial benefits (e.g., an increase in pay) or 33 3.14 3.14 3.28 3.63 331 3.11 2.32 3.1 3.37 3.21

rewards for myself, compared to other personal and
professional motivations

Ensuring my job security or reducing the risk of job 3.73 3.66 3.44 3.83 44 3.92 331 2.4 3.49 3.94 3.68
loss, compared to other personal and professional
motivations

Obtaining respect or fame, compared to other personal and 291 2.81 2.95 3.03 2.62 2.85 3.06 3.17 291 2.89 2.9
professional motivations

Avoiding being perceived as a failure or unsuccessful in 34 3.42 3.23 3.5 3.52 34 341 3.12 3.28 3.57 34
my field, compared to other personal and professional
motivations

Proximal Science-Specific Motivations

Obtaining a higher citation index 3.03 3.15 3.34 2.47 32 3.11 2.9 2.67 3 3.05 3.02
Increasing my number of publications 4.06 3.9 4 3.81 4.15 4 3.93 341 3.9 4.02 3.95
Increasing my opportunities for research funding 3.78 4.12 4 3.7 4.31 4.07 3.86 2.76 3.75 4.15 3.92
Producing new and exciting research findings 5.15 5.35 5.15 5.28 5.18 5.25 5.33 5.13 5.22 5.28 5.25
Maximising the impact of my research outside of 4.59 4.22 4.67 4.22 4.45 4.53 43 4.05 4.18 4.69 4.4
academia

Clarification: by 'impact outside of academia' we mean
effecting change or benefit to society, culture, the
economy, public policy or services, health, the
environment or quality of life.

Ensuring the reproducibility and accuracy of my research 4.25 4.71 4.75 4.25 4.36 4.52 4.53 4.54 4.44 4.57 4.49
findings

Scientific Approach

Confirming my past findings 291 3.45 3.54 3.2 3.26 3.15 3.29 3.52 3.19 3.33 3.25
Disconfirming my past findings 2.33 2.58 2.76 243 2.48 2.47 2.51 2.64 2.58 2.39 2.5
Disconfirming my own theories 2.47 2.71 2.98 2.51 2.59 2.59 2.68 2.8 2.72 2.52 2.64

Disconfirming competing theories or findings 3.16 331 341 3.47 331 3.21 3.37 3.52 341 3.17 3.31
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Table 4.S4. Exploratory Factor Analysis full pattern matrix for personal, proximal-scientific and scientific approach

Factor 1 Factor 2 Factor 3 Factor 4 Factor 5 Factor 6 Communalities
Achievement Falsification Career Growth Confirmation Ego & Esteem Impact & Quality
Motivation Orientation Motivation Orientation Motivation Motivation (Proximal

(Proximal Science-Specific) (Approach) (Personal) (Approach) (Personal) Science-Specific)
Obtaining a higher citation index 0.684 0.000 0.022 0.101 0.073 -0.063 0.548
Increasing my number of publications 0.855 -0.007 0.000 -0.001 -0.030 -0.067 0.685
Increasing my likelihood of publication 0.764 -0.015 0.018 -0.006 0.028 0.106 0.673
in a prestigious outlet
Increasing my opportunities for 0.434 0.033 0.275 -0.042 -0.061 0.227 0.471
research funding
Disconfirming my past findings -0.048 0.776 0.035 0.149 -0.014 -0.011 0.761
Disconfirming my own theories 0.007 1.030 -0.008 -0.069 -0.010 0.003 0.972
Disconfirming competing theories or 0.077 0.446 -0.043 0.133 0.119 0.061 0.341
findings
Advancing my career or achieving 0.125 -0.003 0.638 -0.008 0.101 0.041 0.563

promotion, compared to other personal
and professional motivations

Securing financial benefits (e.g., an -0.026 0.013 0.842 0.020 -0.007 -0.067 0.663
increase in pay) or rewards for

myself, compared to other personal

and professional motivations

Ensuring my job security or reducing 0.016 -0.031 0.566 0.006 -0.069 0.043 0.346
the risk of job loss, compared to other
personal and professional motivations

Confirming my past findings -0.005 -0.009 0.028 0.998 -0.004 -0.005 0.995
Confirming my own theories 0.122 0.202 -0.054 0.535 0.064 0.060 0.522
Achieving my social or political -0.110 -0.016 0.214 -0.021 0.346 0.118 0.183

goals, compared to other personal and
professional motivations

Obtaining respect or fame, compared 0.006 -0.003 -0.003 0.000 0.999 -0.001 0.995
to other personal and professional

motivations

Avoiding being perceived as a failure 0.206 0.015 0.099 -0.025 0.315 0.037 0.245

or unsuccessful in my field, compared
to other personal and professional

motivations

Producing new and exciting research 0.046 -0.014 -0.059 -0.010 0.019 0.621 0.413
findings

Maximising the impact of my research -0.096 0.027 0.156 -0.001 0.049 0.420 0.204

outside of academia
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Ensuring the reproducibility and -0.037 0.070 -0.046 0.245 -0.037 0.479 0.359
accuracy of my research findings

Eigenvalue 2.079 1.912 1.606 1.401 1.264 0.895

% Variance 0.115 0.106 0.089 0.078 0.070 0.050

Factor loadings above 0.30 are emboldened for clarity.
EFA was conducted using maximum likelihood with oblique (oblimin) rotation.
Communalities (h?) and eigenvalues for each factor are provided to indicate the proportion of variance explained.
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Table 4.S5. Proportion of respondents selecting each answer category for each QRP item

Item Wording Methodological Never Rarely Sometimes Often Always
Group (%) (%) (%) (%) (%)

QRP1  Choosing references for citation in ~ Non-empirical 43.4 27.3(25.5, 21.5(19.8, 6.6 (5.6, 1.2 (0.7,
a way that primarily supports my (41.4, 29.1) 23.2) 7.6) 1.6)
own findings or beliefs. 45.4)

QRP2  Including individuals as authors Non-empirical 43.8 27.3 (255, 20.6 (18.9, 6.8 (5.8, 1.5(0.9,2)
on a paper who may not have (41.8, 29.1) 22.2) 7.9)
contributed significantly to the 45.9)
research.

QRP 3  Citing literature without having Non-empirical 453 353 (334, 15.9 (14.4, 3.3(2.6,4) 0.3 (0.1,
read it. (43.3, 37.2) 17.3) 0.5)

47.3)

QRP 4  Making adjustments to the Non-empirical 68.6 21.4(19.7, 7.9(6.9,9) 1.7 (1.2, 0.4 (0.1,
analysis, inferences or conclusions (66.7, 23.1) 2.3) 0.6)
in a manuscript that you do not 70.5)
believe are valid in order to satisfy
reviewers.

QRPS  Omitting citations of publications Non-empirical 78.3 18 (16.4, 32(25,4) 0.4 (0.1, 0.2 (0,0.3)
that present differing views or (76.6, 19.5) 0.6)
findings from one’s own work. 79.9)

QRP 6  Using content from papers under Non-empirical 88.2 7.5 (6.4, 33(25,4) 0.8 (0.5, 0.2 (0,0.4)
review for personal research or (86.8, 8.6) 1.2)
publication. 89.5)

QRP 7  Not disclosing relevant conflicts Non-empirical 96 (95.1, 2.6 (2, 0.8(0.4,1.2) 0.3 (0.1, 0.2 (0,0.5)
of interest. 96.8) 3.3) 0.6)

QRP8  Excluding junior researchers from  Non-empirical 98.5 (98, 1 (0.6, 0.4(0.1,0.6) 0.2(0,0.4) 0 (0, 0)
the list of authors on a paper 99) 1.4)
despite them having made
significant contributions.

QRP Y9  Neglecting to conduct a power Quantitative 40 (37.1,  26.1(23.5, 19.1 (16.8, 10.7 (8.9, 4.12.9,
analysis to determine the 42.9) 28.7) 21.4) 12.6) 5.2)
necessary sample size based on
the intended significance level,
statistical power, and anticipated
effect size.

QRP Not fully disclosing and making Quantitative 444 20.2 (18, 19.7 (17.5, 11.8 (10, 3.9(2.9,5)

10 accessible all underlying data, (41.7, 22.4) 21.9) 13.5)
computer codes, or syntaxes used 47.1)
in research on open science
platforms.

QRP Reporting a set of results as the Quantitative 59.7 22.4(20.3, 12 (10.3, 4(3,5) 1.9 (1.2,

11 complete set of analyses when (57.2, 24.6) 13.7) 2.6)
other relevant analyses were also 62.3)
conducted.

QRP Presenting an unexpected finding Quantitative 66.2 18.5 (16.4, 10.9 (9.3, 2.8(1.9, 1.5 (0.9,

12 or exploratory analysis in a (63.7, 20.5) 12.6) 3.7) 2.2)
research report as if it were an a 68.8)
priori hypothesis.

QRP Deciding not to report covariates Quantitative 66.5 19.4(17.2, 10(8.3,11.7) 2.5(1.7, 1.6 (0.9,

13 that failed to reach statistical (63.9, 21.6) 34) 2.3)
significance (e.g., p < 0.05) or 69.1)
some other desired statistical
threshold.

QRP Deciding to exclude data points Quantitative 78.4 13.4 (11.6, 6.3 (5,7.6) 1.2 (0.6, 0.7 (0.3,

14 after first checking the impact on (76.3, 15.2) 1.7) 1.2)
statistical significance (e.g., p < 80.6)

0.05) or some other desired
statistical threshold.

QRP Rounding off p-values so they Quantitative 87.1 6.8 (5.5, 42(3.1,5.2) 1.6 (0.9, 0.3 (0, 0.6)

15 appear to be below or equal to the (85.3, 8.2) 2.3)
desired alpha (e.g., reporting p = 88.9)

0.054 as p = 0.05).

QRP Extending data collection or Quantitative 87.6 7.7 (6.3, 3.9(2.9,4.9) 0.6 (0.2, 0.2 (0,0.5)

16 manipulating data selection during (85.9, 9.1) 0.9)
an analysis with the specific intent 89.3)
of obtaining statistically
significant results where none
were previously found.

QRP Not maintaining comprehensive Qualitative 43.8 31.6 (28.8, 18 (15.6, 5.8 (44, 0.8 (0.2,

17 and detailed documentation of all (40.8, 34.5) 20.3) 7.3) 1.3)

decisions, modifications, and

46.9)
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steps undertaken throughout the
research process.

QRP Not engaging in reflexivity, which  Qualitative 52.5 35(32.1, 10.1 (8.3,12) 1.8(1,2.6) 0.6 (0.1,
18 involves failing to acknowledge or (49.5, 37.9) 1.1)

address my biases, perspectives, 55.6)

and potential influence on the

research process.
QRP Failing to sufficiently describe the  Qualitative 66.4 24 (21.5, 8.2 (6.5,9.8) 1.2 (0.6, 0.2 (0,0.5)
19 methods of data collection and (63.6, 26.5) 1.9)

analysis, making it difficult for 69.2)

others to understand how

conclusions were reached.
QRP Phrasing questions in interviews Qualitative 66.7 25.6 (22.6, 6.6(4.9,8.3) 0.9 (0.2, 0.3 (0, 0.6)
20 or focus groups in a way that (63.4, 28.6) 1.5)

might influence participants 69.9)

towards certain responses.
QRP Interpreting qualitative data in a Qualitative 75.4 20.4 (179, 3.7(25,49) 02(0,0.5) 0.3(0,0.6)
21 way that confirms the analysts (72.7, 22.9)

pre-existing ideas and beliefs, 78.1)

ignoring data that might suggest

alternative interpretations.
QRP Deliberately omitting or failing to ~ Qualitative 80.2 16 (13.8, 3.1(2,4.1) 0.6 (0.1, 0.1 (0,0.3)
22 discuss data that contradicts or (77.8, 18.3) 1.1)

does not align with the emerging 82.7)

themes or patterns identified in

the research.
QRP Presenting interview or focus Qualitative 81.3 14.4 (12, 2.8(1.7,4) 1(03,1.7) 0.4(0,0.9)
23 group findings in a manner that (78.7, 84) 16.8)

may not fully reflect the original

data.
QRP Providing false or misleading Qualitative 95.3 2.8 (1.8, 1.3(0.6,2.1) 0.3(0,0.7) 0.2(0,0.5
24 information to participants about (93.9, 3.9)

the purpose or nature of the study. 96.6)

Notes. Percentages are weighted; 95% Wald confidence intervals in brackets, computed with a simple weighted design.

Table 4.S6. Regression Coefficients (95% confidence interval) for individual QRP items

QRP1 QRP 2 QRP3 QRP 4 QRP 5 QRP 6 QRP 7 QRP 8
Item Wording Choosing Including Citing Making Omitting Using Not Excluding
references individuals literature adjustments citations of content from disclosing junior
for citation as authors without to the publications papers relevant researchers
in a way on a paper having read analysis, that present under conflicts of from the list
that who may not it. inferences or differing review for interest. of authors on
primarily have conclusions views or personal a paper
supports my contributed ina findings research or despite
own findings | significantly manuscript from one’s publication. them having
or beliefs. to the that you do own work. made
research. not believe significant
are valid in contributions.
order to
satisfy
reviewers.
Publication 0.12 (0.05, 0.06 (-0.01, 0.07 (0.02, 0.08 (0.04, 0.03 (-0.01, 0.04 (0.00, 0.00 (-0.02, 0.00 (-0.01,
Pressure 0.18) 0.13) 0.13) 0.13) 0.07) 0.07) 0.02) 0.01)
Funding -0.04 (-0.11, 0.02 (-0.05, | -0.04 (-0.09, 0.04 (-0.02, -0.01 (-0.05, | -0.04 (-0.08, | 0.00 (-0.02, -0.01 (-0.02,
Pressure 0.03) 0.09) 0.02) 0.09) 0.02) -0.01) 0.03) 0.01)
Scientific Norms
Universalism -0.13 (-0.20, | -0.05(-0.11, | -0.02 (-0.06, 0.02 (-0.02, -0.03 (-0.07, | -0.04 (-0.07, | -0.02 (-0.04, -0.01 (-0.02,
Communalism -0.07) 0.01) 0.03) 0.07) 0.00) -0.01) 0.00) 0.01)
-0.03 (-0.09, 0.00 (-0.06, 0.05 (0.00, -0.01 (-0.06, | -0.02 (-0.06, 0.02 (-0.01, 0.01 (-0.02, 0.00 (-0.02,
Organised 0.04) 0.06) 0.10) 0.03) 0.01) 0.04) 0.03) 0.02)
Scepticism -0.10 (-0.17, | -0.05(-0.11, | -0.04 (-0.10, | -0.07 (-0.12, | -0.05(-0.08, | -0.03 (-0.07, | -0.03 (-0.07, -0.02 (-0.05,
-0.03) 0.01) 0.01) -0.01) -0.01) 0.00) 0.01) 0.01)
Personal
Motivations
Career Growth -0.10 (-0.16, | -0.02 (-0.09, | -0.02 (-0.08, 0.00 (-0.05, | -0.02 (-0.06, | -0.01 (-0.04, 0.00 (-0.02, 0.01 (-0.01,
-0.03) 0.05) 0.04) 0.04) 0.02) 0.02) 0.02) 0.02)
0.07 (0.01, -0.01 (-0.09, 0.08 (0.03, 0.05 (-0.01, 0.05 (0.01, 0.02 (-0.01, 0.00 (-0.03, 0.02 (0.00,
Ego and Esteem 0.14) 0.06) 0.13) 0.10) 0.08) 0.06) 0.03) 0.03)
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Proximal
Science-Specific
Motivations
Impact and -0.05 (-0.13, 0.04 (-0.03, | -0.13 (-0.19, | -0.06 (-0.12, | -0.06 (-0.11, | -0.02 (-0.06, | -0.01 (-0.06, 0.00 (-0.03,
Quality 0.02) 0.11) -0.07) -0.01) -0.01) 0.01) 0.03) 0.03)
Academic 0.14 (0.06, 0.05 (-0.02, 0.00 (-0.06, 0.03 (-0.03, -0.01 (-0.05, 0.00 (-0.04, -0.01 (-0.04, 0.00 (-0.01,
Achievement 0.22 0.13) 0.07 0.09) 0.02) 0.03) 0.03) 0.01)
Research
Approach
Falsification -0.05 (-0.12, | -0.03 (-0.10, | -0.06 (-0.12, | -0.03 (-0.09, | -0.02 (-0.06, | -0.03 (-0.07, | -0.03 (-0.07, 0.01 (-0.01,
Confirmation 0.02) 0.04) 0.00) 0.02) 0.02) 0.00) 0.01) 0.02)
0.08 (0.00, 0.02 ( 0.00 (-0.06, 0.05 (0.00, 0.01 (-0.03, 0.03 (-0.01, 0.04 (0.00, -0.01 (-0.02,
0.15) -0.06, 0.09) 0.06 0.11) 0.06) 0.07) 0.08) 0.01)
Personality
Traits
Extraversion 0.02 (-0.03, 0.07 (0.02, 0.01 (-0.04, 0.04 (0.00, 0.03 (0.00, 0.01 (-0.02, 0.02 (0.00, 0.01 (
Agreeableness 0.08) 0.13) 0.06) 0.09) 0.06) 0.04) 0.03) 0.00, 0.02)
Conscientiousness | -0.01 (-0.07, 0.03 (-0.03, 0.01 (-0.04, -0.06 (-0.11, | -0.02 (-0.05 0.00 (-0.03, -0.01 (-0.02, 0.01 (
Neuroticism 0.04) 0.09) 0.05) -0.02) ,0.01) 0.03) 0.01) -0.01, 0.02)
Openness -0.01 (-0.06, | -0.04 (-0.10, | -0.05(-0.10, | -0.03 (-0.08, | -0.02 (-0.05, 0.01 (-0.02, -0.01 (-0.03, -0.01 (-0.02,
0.05) 0.02) 0.00) 0.01) 0.02) 0.03) 0.01) 0.01)
-0.01 (-0.07, | -0.07 (-0.13, | -0.07 (-0.12, | -0.04 (-0.09, | -0.01 (-0.04, 0.00 (-0.03, -0.01 (-0.03, -0.01 (-0.02,
0.05) -0.01) -0.03) 0.01) 0.02) 0.03) 0.01) 0.00)
-0.07 (-0.13, | -0.07 (-0.13, | -0.05(-0.10, | -0.05(-0.10, | -0.01 (-0.04 0.01 (-0.02, -0.02 (-0.04, -0.01 (-0.03,
-0.01) -0.01) 0.00 0.00) ,0.02) 0.03) 0.00) 0.00)
Political -0.06 (-0.12, | -0.06 (-0.11, | -0.05 (-0.10, | -0.05 (-0.09, | -0.04 (-0.07, | -0.01 (-0.04, 0.02 (-0.01, 0.02 (0.00,
Orientation 0.00 0.00) -0.01 -0.01) -0.01) 0.01 0.04) 0.03)
QRP Y QRP 10 QRP 11 QRP 12 QRP 13 QRP 14 QRP 15 QRP 16
Item Wording Neglecting to Not fully Reporting a Presenting Deciding not Deciding to Rounding Extending
conduct a disclosing set of results an to report exclude data | off p-values data
power and making as the unexpected covariates points after so they collection or
analysis to accessible all | complete set finding or that failed to first appear to manipulating
determine underlying of analyses exploratory reach checking the be below or | data selection
the data, when other analysis in a statistical impact on equal to the during an
necessary computer relevant research significance statistical desired analysis with
sample size codes, or analyses report as if it (e.g.,p< significance alpha (e.g., the specific
based on the syntaxes were also were an a 0.05) or (e.g., p< reporting p intent of
intended used in conducted. priori some other 0.05) or =0.054 as p obtaining
significance research on hypothesis. desired some other =0.05). statistically
level, open science statistical desired significant
statistical platforms. threshold. statistical results where
power, and threshold. none were
anticipated previously
effect size. found.
Publication 0.07 (-0.03, 0.00 (-0.09, 0.07 (0.00, 0.07 (0.00, 0.03 (-0.05, 0.06 (0.01, 0.03 (-0.03, 0.01 (-0.03,
Pressure 0.16) 0.10) 0.15) 0.14) 0.10) 0.11) 0.08) 0.05)
Funding 0.04 (-0.07, -0.02 (-0.12, | -0.03 (-0.10, | -0.03 (-0.09, | -0.04 (-0.12, | -0.05 (-0.10, -0.01 (- 0.03 (-0.01,
Pressure 0.14) 0.08) 0.05) 0.04) 0.04) 0.00) 0.07, 0.04) 0.07)
Scientific Norms
Universalism -0.05 (-0.14, | -0.05(-0.15, | -0.02 (-0.09, | -0.05(-0.12, | -0.01(-0.08, | -0.08 (-0.13, -0.03 (- -0.04 (-0.08,
Communalism 0.04) 0.04) 0.05) 0.02) 0.06) -0.02) 0.08, 0.02) 0.00)
0.02 (-0.08, -0.13 (-0.23, | -0.02(-0.09, | -0.05(-0.13, 0.02 (-0.06, -0.02 (-0.07, -0.04 (- 0.00 (-0.04,
Organised 0.13) -0.03) 0.05) 0.03) 0.10) 0.03) 0.10, 0.02) 0.04)
Scepticism -0.02 (-0.12, 0.04 (-0.07, | -0.07 (-0.14, | -0.10 (-0.18, | -0.11(-0.20, | -0.11 (-0.18, -0.06 (- -0.05 (-0.10,
0.09) 0.14) 0.00) -0.03) -0.02) -0.03) 0.13, 0.02) 0.00)
Personal
Motivations
Career Growth 0.03 (-0.09, 0.02 (-0.07, 0.03 (-0.03, 0.05 (-0.02, -0.01 (-0.09, 0.04 (-0.01, 0.01 (-0.04, 0.00 (-0.04,
Ego and Esteem 0.14) 0.12) 0.10) 0.12) 0.07) 0.09) 0.05) 0.03
0.06 (-0.05, 0.10 (0.01, -0.01 (-0.09, | -0.01 (-0.08, 0.04 (-0.03, 0.01 (-0.04, 0.03 (-0.02, 0.00 (-0.04,
0.16) 0.19) 0.06) 0.06) 0.11 0.07) 0.08 0.04)

Proximal
Science-Specific
Motivations
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Impact and -0.08 (-0.19, 0.02 (-0.08, | -0.14 (-0.21, | -0.05(-0.11, | -0.01(-0.09, | -0.01(-0.06, | 0.00 (-0.05, -0.03 (-0.07,
Quality 0.02) 0.12) -0.07) 0.01) 0.07) 0.04) 0.05) 0.01)
Academic -0.08 (-0.21, 0.04 (-0.06, 0.09 (0.02, 0.03 (-0.05, 0.02 (-0.06, 0.07 (0.02, 0.02 (-0.03, 0.07 (0.03,
Achievement 0.06) 0.15) 0.16) 0.12) 0.11) 0.13) 0.07) 0.10
Research
Approach
Falsification -0.13 (-0.24, 0.01 (-0.10, | -0.08 (-0.16, | -0.05(-0.13, | -0.12(-0.21, | -0.05(-0.11, | 0.01 (-0.04, -0.05 (-0.10,
Confirmation -0.02) 0.11) -0.01) 0.02) -0.04) 0.00) 0.05) -0.01)
0.02 (-0.10, -0.10 (-0.22, 0.08 (0.00, 0.07 (-0.01, 0.09 (0.00, 0.01 (-0.05, 0.02 (-0.02, 0.03 (-0.01,
0.14) 0.01) 0.16) 0.15) 0.17 0.06) 0.07 0.08)
Personality
Traits
Extraversion 0.01 (-0.08, -0.09 (-0.18, | 0.04 (-0.02, 0.11 (0.05, -0.01 (-0.07, 0.05 (0.00, 0.02 (-0.02, 0.01 (-0.03,
Agreeableness 0.10) -0.01) 0.10) 0.17) 0.06) 0.09) 0.06) 0.04)
Conscientiousness | -0.04 (-0.14, 0.02 (-0.07, | -0.06 (-0.12, | -0.07 (-0.13, | -0.02 (-0.08, 0.02 (-0.03, 0.04 (-0.01, 0.00 (-0.03,
Neuroticism 0.05) 0.10) 0.00) -0.01) 0.04) 0.06) 0.09) 0.03)
Openness -0.06 (-0.15, | -0.01(-0.09, | -0.03 (-0.09, | -0.02 (-0.08, 0.02 (-0.04, 0.01 (-0.03, 0.01 (-0.03, -0.03 (-0.07,
0.03) 0.07) 0.03) 0.04) 0.08) 0.06) 0.05) 0.00)
-0.09 (-0.18, | -0.06 (-0.15, | -0.03 (-0.10, 0.00 (-0.06, -0.05 (-0.13, | -0.02 (-0.06, -0.02 (- 0.01 (-0.03,
0.01) 0.02) 0.03) 0.05) 0.02) 0.03) 0.07, 0.05)
-0.11 (-0.2, -0.15 (-0.24, | -0.03 (-0.09, | -0.04 (-0.10, | -0.04 (-0.11, 0.00 (-0.06, 0.02) 0.00 (-0.04,
-0.01) -0.06) 0.04) 0.02) 0.03) 0.05) 0.00 (-0.04, 0.03)
0.04)
Political -0.06 (-0.15, | -0.04 (-0.12, | -0.02 (-0.08, 0.01 (-0.06, -0.01 (-0.08, 0.01 (-0.03, 0.00 (-0.05, 0.00 (-0.03,
Orientation 0.02) 0.04) 0.05) 0.08) 0.05) 0.06) 0.04) 0.04)
QRP 17 QRP 18 QRP 19 QRP 20 QRP 21 QRP 22 QRP 23 QRP 24
Item Wording Not Not Failing to Phrasing Interpreting Deliberately | Presenting Providing
maintaining engaging in sufficiently | questions in qualitative omitting or interview false or
comprehensive reflexivity, describe interviews data in a way failing to or focus misleading
and detailed which the or focus that confirms discuss data group information
documentation involves methods of groups in a the analysts that findings in to
of all failing to data way that pre-existing contradicts a manner participants
decisions, acknowledge collection might ideas and or does not that may about the
modifications, or address and influence beliefs, align with not fully purpose or
and steps my biases, analysis, participants ignoring data the reflect the nature of
undertaken perspectives, making it towards that might emerging original the study.
throughout and difficult for certain suggest themes or data.
the research potential others to responses. alternative patterns
process. influence on understand interpretations. | identified in
the research how the
process. conclusions research.
were
reached.
Publication 0.07 (-0.02, 0.04 (-0.04, 0.08 (0.01, -0.02 (- 0.01 (-0.04, 0.02 (-0.03, | 0.06 (0.00, | 0.00 (-0.04,
Pressure 0.15) 0.11) 0.14) 0.09, 0.06) 0.07) 0.13) 0.04)
0.05)
Funding -0.06 (-0.17, -0.08 (-0.15, -0.03 (- 0.01 (-0.06, 0.03 (-0.02, -0.03 (-0.08, -0.05 ( -0.01 (-
Pressure 0.04) -0.01) 0.09, 0.08) 0.08) 0.02) -0.11, 0.05,
0.03) 0.01) 0.03
Scientific Norms
Universalism -0.04 (-0.13, -0.04 (-0.11, -0.12 (- -0.09 (- -0.05 (-0.10,- | -0.05 (-0.10, -0.09 (- -0.02 (-
Communalism 0.04) 0.03) 0.17, 0.15, -0.03) 0.01) -0.01) 0.14, - 0.06,
0.05 (-0.03, -0.01 (-0.07, -0.06) -0.02 (- 0.00 (-0.04, -0.03 (-0.07, 0.03) 0.02)
Organised 0.12) 0.06) -0.03 (- 0.08, 0.04) 0.02) -0.05 (- 0.00 (-0.03,
Scepticism -0.01 (-0.09, -0.07 (-0.15, 0.09, 0.04) -0.11 (-0.17, - -0.07 (-0.14, 0.11, 0.02)
0.07) 0.00) 0.03) -0.07 (- 0.04) 0.00) 0.00) -0.02 (-
-0.10 (- 0.15, -0.04 (- 0.07,
0.17, 0.02) 0.11, 0.02)
-0.02) 0.04)
Personal
Motivations
Career Growth -0.05 (-0.14, -0.01 (-0.08, 0.02 (0.02, -0.04 (- -0.04 (-0.10, -0.01 (-0.06, 0.00 (- 0.00 (-0.03,
Ego and Esteem 0.03) 0.06) 0.08) 0.11, 0.01) 0.04) 0.07, 0.04)
0.13 (0.05, 0.05 (-0.02, 0.02 (-0.04, 0.03) 0.06 (0.01, 0.01 (-0.04, 0.06) -0.01 (-
0.22) 0.12) 0.07) 0.01 (-0.05, 0.10) 0.06) 0.05 (0.00, 0.05,
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0.08) 0.11) 0.02)
Proximal
Science-Specific
Motivations
Impact and -0.06 (-0.15, -0.06 (-0.13, -0.03 (- 0.00 (-0.06, -0.03 (-0.08, -0.08 (-0.13, 0.00 (- 0.00 (-0.04,
Quality 0.03) 0.01) 0.10, 0.07) 0.01) -0.03) 0.07, 0.03)
Academic -0.01 (-0.10, 0.06 (-0.02, 0.03) 0.04 (-0.03, 0.01 (-0.04, 0.03 (-0.01, 0.06) -0.01 (-
Achievement 0.08) 0.13) -0.04 (- 0.11) 0.06) 0.08) 0.03 (- 0.04,
0.10, 0.03, 0.01)
0.02) 0.09)
Research
Approach
Falsification 0.02 (-0.07, -0.05 (-0.13, -0.05 (- 0.08 (0.01, -0.02 (-0.07, -0.06 (-0.11, 0.01 (- 0.00 (-0.04,
Confirmation 0.12) 0.02 0.11, 0.16) 0.03) -0.01) 0.06, 0.03)
-0.09 (-0.19, -0.01 (-0.09, 0.02) -0.02 (- 0.03 (-0.03, 0.06 (0.01, 0.08) 0.03 (-0.01,
0.01) 0.07) 0.03 (-0.04, 0.09, 0.08) 0.11) 0.01 (- 0.07)
0.09) 0.06) 0.07,
0.09)
Personality
Traits
Extraversion -0.01 (-0.07, -0.02 (-0.08, | 0.01(-0.04, | 0.00 (-0.06, -0.02 (-0.06, -0.02 (-0.06, 0.02 (- 0.01 (-0.02,
Agreeableness 0.08) 0.05) 0.07) 0.07) 0.02) 0.03) 0.03, 0.05)
Conscientiousness 0.02 (-0.05, 0.02 (-0.05, -0.02 (- 0.02 (-0.04, -0.01 (-0.05, -0.01 (-0.05, 0.07) 0.02 (-0.01,
Neuroticism 0.10) 0.08) 0.07, 0.07) 0.03) 0.03) 0.03 (- 0.06)
Openness -0.16 (-0.24,- | -0.11 (-0.19, 0.03) -0.09 (- -0.07 (-0.11, -0.01 (-0.06, 0.03, -0.06 (-
0.07) -0.04) -0.08 (- 0.16, -0.02) 0.03) 0.08) 0.10,
-0.06 (-0.14, -0.02 (-0.08, 0.14, -0.01) -0.03 (-0.07, -0.02 (-0.06, -0.04 (- -0.02)
0.02) 0.05) -0.01) 0.00 (-0.06, 0.02) 0.02) 0.10, -0.02 (-
-0.11 (-0.20, -0.12 (-0.19, | 0.02 (-0.03, 0.06) -0.05 (-0.10, -0.02 (-0.07, 0.03) 0.05,
-0.02) -0.05) 0.07) -0.05 (- 0.00) 0.03) -0.02 (- 0.01)
-0.03 (- 0.13, 0.08, -0.01 (-
0.08, 0.02) 0.04) 0.05,
0.03) -0.02 (- 0.03)
0.08,
0.04)
Political -0.06 (-0.14, -0.03 (-0.09, -0.06 (- -0.05 (- -0.02 (-0.07, -0.02 (-0.07, -0.01 (- 0.02 (-0.02,
Orientation 0.03) -0.09) 0.11, 0.00) 0.11, 0.02) 0.03) 0.08, 0.06)
0.01) 0.05

n =3050; Coefficients and confidence intervals (CIs) are based on pooled estimates across 15 imputed datasets, using Rubin’s rules. Cls are bootstrapped. Sampling

weights were included in all models.
All models contain the four background characteristics of sex, methodological approach, career stage and country.
Bolded figures indicate statistical significance at the 0.05 alpha level.
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Chapter 5

Discussion and Conclusion
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Introduction

This thesis sought to explicate the factors and mechanisms that are associated with
engagement in self-reported Questionable Research Practices (QRPs). The central research
question guiding the empirical inquiry was: In what ways are individual-, institutional-, and
system-level factors associated with engagement in QRPs? In addressing this question, the
thesis explored how demographic, social, psychological, cultural, and systemic factors shape —
and interact with — suboptimal researcher behaviour. It responded to an otherwise fragmented
and disjointed body of literature, aiming to clarify and advance our understanding of why
researchers compromise their integrity, cut corners and contribute to the canonisation of
erroneous scientific findings.

Chapter 1 outlined the broader context for this inquiry, noting a growing consensus that
the replication crisis and the lack of robustness in large segments of the scientific literature are
less attributable to overt misconduct than to QRPs (though, the extent to which this relationship
exists have been questioned; see, Ulrich & Miller, 2020; Rubin, 2023; Rubin, 2025; Francis,
2012).° Beyond issues of replication, QRPs can lead to the production of false research
literatures, wasted resources, distorted theory development, poor educational signals and
reduced credibility of legitimate findings. These practices are impactful not because of their
severity in isolation, but because of their cumulative and systemic effects overtime. Yet,
empirical investigation into why researchers engage in such practices — despite the idealised
image of the scientist as objective, honest, and trustworthy — remains limited, fragmented, and
underdeveloped. This thesis argues that further empirical inquiry into the correlates of QRPs
is essential and that findings from such inquiry should be synthesised to support a more

coherent understanding. A more robust evidence base is necessary for informing interventions,

°Itis beyond the scope of this thesis to interrogate the downstream consequences of QRPs in any more
detail, but | acknowledge that the degree to which QRPs are harmful to knowledge development is
variable and not always clear.
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policies, and governance structures that aim to mitigate engagement in QRPs. Such a
foundation can support the correction of the scientific record, address the canonisation of
erroneous findings, enhance the effectiveness of evidence-based solutions to societal problems,
and foster public trust in science. Chapter 1 additionally introduced the methodological
approach adopted to address these questions. The thesis employed both secondary analyses of
large-scale secondary survey data (Papers A and B) and primary survey data collected as part
of this research (Paper C).

In Paper A (Chapter 2), I assessed the extent to which self-reported QRP engagement
varies across individual, organisational, and systemic levels using multi-level modelling on
data from a large-N survey of researchers based in Europe and the United States. The survey
used was collected as part of the Standard Operating Procedures for Research Integrity
(SOPs4RI; Allum et al., 2023) project. The multi-level modelling approach enabled the
partitioning of variance across individual, organisational, and national levels, thereby
providing insight into the relative association of each level. It identified key individual-level
predictors (e.g., career stage, contract type, disciplinary field, gender, and commitment to
scientific norms) and organisational-level characteristics (e.g., research integrity policies,
training, and culture).

In Paper B (Chapter 3), I used a Bayesian multi-level modelling approach to analyse a
separate large-N dataset investigating whether perceptions of practice norms — specifically, the
perceived normativity of QRPs — are related to individual self-reported engagement in QRPs,
as well as the potential mechanisms of influence. Paper B used data from the Practices,
Perceptions, and Patterns of Research Integrity (PRINT) project (further details contained in
Schneider et al., 2024). Here, QRPs were treated as repeated measures nested within
individuals, enabling estimation of the item-level relationships between perceived prevalence

and self-reported engagement. It additionally explored the mechanisms through which
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prevalence estimates may influence self-reported QRP engagement. The first mechanism posits
that perceiving a QRP to be descriptively normative, contributes to a belief that not
compromising one's integrity will have a negative impact on one's career — that is, they will
'fall behind'. In turn, this motivates self-reported engagement in these practices. Furthermore,
perceptions of peers' behaviours may exert a stronger influence on self-reported engagement
in QRPs when those practices are perceived as particularly harmful to science. Conversely, if
a specific QRP is not considered damaging, researchers might feasibly engage in it irrespective
of their colleagues' behaviour.

Paper C (Chapter 4) extended this inquiry by constructing a comprehensive,
theoretically informed model of self-reported QRP engagement, examining the interplay
between motivations, traits, norms, and systemic pressures. It drew on a primary survey dataset
of researchers who are operating across disciplinary fields to investigate correlates at both the
individual and systemic levels. It explored whether proximal science-specific motivations
mediated the relationship between personal motivations and self-reported QRP engagement
and tested the associations with various systemic and psychological variables. Another key
area of focus was whether Mertonian norms of science are differentially associated with QRP
engagement, thus building on Paper B, where commitment to Mertonian norms were
operationalised as a single, unitary construct. The process produced empirical results that
cumulatively contribute to our understanding of the correlates of self-reported QRP
engagement.

In this final chapter, I summarise the key empirical findings from across the three
studies, outlining their implications for policy and governance, and consider how they can
inform interventions aimed at improving research integrity. The limitations of the research are
then discussed, before proceeding onto concluding remarks and a brief discussion of future

inquiry in this area.



224

Summary of Empirical Findings

Paper A found that only a small proportion of the variance in self-reported QRP
engagement can be attributed to differences between organisations, indicating that
organisational-level factors explain relatively little variation in such behaviours, in comparison
to individual-level differences. On this basis, we inferred that engagement in QRPs is feasibly
attributable to individual-level and systemic-level factors. Papers B and C set out to explore

these factors in more detail.

Systemic Factors: Publish or Perish

There is growing evidence that the scientific ecosystem as currently exists creates a
criminogenic opportunity structure, inadvertently motivating engagement in QRPs. Paper B
and Paper C showed that greater self-reported pressure to publish is associated with greater
self-reported engagement in QRPs. This supports the dominant thesis in meta-science: that
excessive pressure to publish compels researchers to cut corners to remain competitive and
retain (or obtain) academic employment. This pressure is derived from assessments of
researcher success being grounded in arbitrary metrics such as publication frequency, citation
counts, and funding received. Such measures are not valid markers of quality (Fire and
Guestrin, 2019). These reductive and misaligned measures of success stand in stark contrast to
the core aims of science — namely, the advancement of certified knowledge (Merton, 1973, p.
270).1° While a degree of incentivisation is not inherently problematic —and is, in fact, essential

for shaping behaviour and aligning priorities in complex systems — the dominant incentive

19T avoid here getting into the philosophical discussions about what science is and what
science ought to be but acknowledge that most delineations of the goals of science
(Popper's, Merton’s, Stokes, Pasteur’s Quadrant) see ‘knowledge accumulation’ as at
least one of its primary goals).
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structures in science frequently fail to recognise or reward rigorous and responsible research
practices. The rewards for engaging in QRPs can be substantial — ranging from securing
permanent positions, tenure, and promotion, to gaining job security and increased, stable
income. That is, the system motivates researchers to offend. The ethically ambiguous nature of
QRPs, obscured by limited transparency — potentially by design — and reinforced by the relative
autonomy of scientific practice, results in minimal oversight and a low probability of detection.
This dynamic closely mirrors Merton’s (1938) strain theory, wherein structural pressures to
achieve culturally prescribed goals — such as publication, promotion, and prestige — can lead
individuals to adopt illegitimate means when legitimate pathways are blocked or undervalued.
In the current context, legitimate means — such as conducting rigorous, transparent research —
are often devalued or obstructed by systemic pressures, while the cultural goals of productivity
and prestige remain intact. As a result, some researchers adapt through 'innovation,' adopting
illegitimate means — such as p-hacking or gift authorship — to achieve those goals. A growing
body of evidence, including the empirical studies contained within this thesis, show self-
reported publication pressure to be one of the strongest correlates of self-reported QRP
engagement, relative to other explanatory factors. Specifically, in Paper A, I found that where
researchers reported their working environments to be more collegial, without harmful
publication pressure, detrimental power imbalances and conflict, self-reported QRP
engagement was lower. Similarly, in Paper C, we found more direct evidence of this dynamic,
with self-reported publication pressure being positively associated with self-reported QRP
engagement. Strain theory, wherein structural pressures to achieve culturally prescribed goals
— such as publication, promotion, and prestige — can lead individuals to adopt illegitimate

means when legitimate pathways are blocked or undervalued.

Individual-level Factors
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Although the 'publish or perish' thesis has empirical support, it presents an overly
reductive account of poor research practice, potentially obscuring the role of individual agency
and ethical responsibility. There is little room for doubt that structural pressures shape conduct,
but they do not solely determine research behaviour. Scientists can exercise choice when
navigating researcher degrees of freedom, even when incentives point them in a particular
direction. This thesis has shown that researchers respond to pressures differently, depending
on their values, motivations, normative commitments and personality traits. These individual-
level factors are not only important, but they are also potentially more significant than structural
components, such as unequal incentive structures. These individual-level factors will now be
discussed in turn.

Mertonian Norms of Science

One of the most significant contributions of this thesis to the empirical literature
pertains to the association of Mertonian norms with research practice. In Paper A, we find that
greater commitment to the normative ideals of science is associated with decreased self-
reported engagement in QRPs. This corroborates earlier, albeit limited, inquiry that finds an
association between a commitment to scientific norms and engagement in QRPs
(Gopalakrishna et al., 2022) and scientific misconduct (Anderson et al., 2007). In Paper C, we
developed this by finding a distinct association of each Mertonian norm (namely,
communalism, organised scepticism and universalism) and self-reported QRP engagement. In
this study, 'scientific norms' were operationalised as distinct ideals, consistent with Merton’s
original delineation of four normative principles. However, 'disinterestedness' — the fourth and
final norm identified by Merton — was omitted from the analysis, as it did not emerge as a
single, unified construct in the factor analysis. This suggests that disinterestedness may no
longer represent a cohesive or widely endorsed scientific norm within contemporary research

practice. A greater commitment to communalism, universalism and organised scepticism was
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found to be associated with reduced self-reported engagement in QRPs. Universalism was
particularly interesting as it was a stronger predictor of self-reported QRP engagement than
self-reported publication pressure. It was additionally found to moderate the relationship
between publication pressure and self-reported QRP engagement, providing empirical
evidence that a greater commitment to this ideal may buffer and safeguard against the influence
of systemic pressures, such as publication pressure. These internalised standards help
researchers navigate researcher degrees of freedom, act as buffers against perverse incentives
and ensure that researchers maintain their epistemic integrity. It suggests that emphasis should
be attributed to a researcher's value system, and that nurturing — or selecting researchers who
are committed to — these values may serve to increase the robustness of the scientific enterprise.
Personal and Proximal Science-Specific Motivations

An additional key empirical contribution of this thesis is its identification that a
researchers’ personal and proximal science-specific motivations are associated with likelihood
of engaging in QRPs — a dimension often overlooked in prior research. As presented in Paper
C, we found that researchers' motivations are not only important determinants of self-reported
QRP engagement, but in some cases, they are as equally important as systemic pressures. For
example, where researchers are more motivated by ego and esteem (e.g., to achieve fame or
avoid being seen as a failure), they are more likely to report engaging in QRPs. Moreover,
where researchers are motivated to improve their career and ensure job security, they are more
likely to engage in these practices. This provides empirical validation to parts of Jussim et al.
(2018) social-psychological model of research practice, which posits that such personal
motivations influence self-reported QRP engagement both directly and indirectly. Paper C
found that the relationship with personal motivations operates, in part, through their association
with proximal scientific motivations — namely, the pursuit of scientific success (e.g., increased

publication output, higher citation counts) and impact- and quality-related goals (i.e., ensuring
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the scientific and societal relevance of one’s work). While logical and perhaps
commonsensical, this provides novel empirical evidence that a researcher's distinct motivations

and values matter as much as systemic pressures in influencing researcher behaviour.

Personality Traits

The extant literature has demonstrated that personality traits are likely important
correlates of self-reported QRP engagement (Schneider et al., 2024). Paper C found that
researchers who are more agreeable, conscientious, emotionally stable and open report engage
in QRPs less frequently. While effect sizes are small, it supports the concluding claims that a
researcher's characteristics, including dispositional factors such as personality traits, are
important in correlates of researcher conduct. Traits such as conscientiousness and
agreeableness may buffer against systemic pressures, suggesting that fostering a culture of
integrity may require attention not only to systemic reform, but also to supporting the
development of individual ethical dispositions and norms. Again, this highlights the
importance of integrating both individual-level and structural-level explanations when seeking

to understand, predict, and ultimately mitigate self-reported engagement in QRPs.

Epistemic Approach

A further important, and novel, finding from Paper C concerns epistemic orientation. I
found that where researchers seek to falsify findings and theories, the less likely they are to
engage in QRPs. That is, setting out to test and potentially disconfirm theories and findings, in
line with Popperian ideals of falsification, may act as a protective factor against QRPs.
Conversely, I failed to find a relationship between the extent to which researchers seek to
confirm their findings and self-reported QRP engagement. This asymmetry is noteworthy:
while a falsification-oriented mindset appears to discourage self-reported engagement in QRPs,

a confirmation-oriented mindset does not necessarily increase it. This may reflect the fact that
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seeking confirmation is widely accepted within the current incentive structure of science —
particularly in contexts where novel, positive findings are rewarded — yet it does not inherently
require the use of QRPs. However, an orientation toward falsification may impose higher
internal standards for methodological rigour, transparency, and openness to disconfirming

evidence, which collectively reduce the likelihood of engaging in QRPs.

Perceptions of Practice Norms

Perceptions of practice normativity may act as a means of neutralisation. In Paper B, I
found that the more QRPs were perceived to be prevalent — or engaged in by colleagues — the
greater the self-reported engagement in these practices. This supports findings elsewhere
showing that the extent to which these practices are seen to be normal, the more ethically
defensible they are perceived to be, and the more willing researchers are to engage in them
(Sacco et al., 2018). It was hypothesised that the relationship between prevalence and
engagement is mediated by a belief that not compromising integrity will influence one's career.
However, we failed to support this hypothesis. Instead, I concluded that the influence of
perceptions of normativity on self-reported QRP engagement potentially occurs through the
process of 'informational social influence', whereby researcher's conform to the behaviours of
others on the basis that the practices are judged to be appropriate and the individual has a desire
to be correct (Festinger et al., 1950; Hardin & Higgins, 1996; Jones & Gerrard, 1967). Further
enquiry is needed to establish the causal nature of this relationship and to unpack the
mechanisms through which it operates. Nonetheless, these findings open the door to novel
interventions — grounded in insights from social psychology and behavioural economics — that
may be leveraged to shift research behaviour toward more robust and ethical practices (Hardin

& Higgins, 1996; Jones & Gerrard, 1967).
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Demography
There are clear demographic differences in self-reported QRP engagement. Across
Papers A and C, we found that those early in their career report to engage in more QRPs
compared to those in the middle, late or end of their careers. This is likely to do with the extent
to which incentive structures, and in turn the pressures, are more likely to affect early-career
researchers who are seeking jobs, permanency and tenure. That is, the motivation to cheat, and
cut corners, is exacerbated by the precarity of their situation — they have more to gain, and more
to lose. Similarly, across all three papers, it was found that those in the medical and natural
sciences engage in more QRPs on average compared to those in the social sciences or
humanities. This feasibly results from the comparably greater pressure that STEM researchers
experience, compared to those in the social sciences, humanities and the arts. Certainly,
bibliometric studies show systematic field differences in productivity, with greater productivity
in medicine, and the natural and technology sciences — when 'whole counts' are being used,
rather than when counts are fractionalised based on number of authors (Piro et al., 2013).
Finally, we found that males are more likely to engage in QRPs than females. This is
unsurprising, given that research shows that males have lower moral standards in competitive
environments (Robinson et al., 2000) and are more likely to engage in deceptive practices

(Friesen and Gangadharan, 2012).

Implications for Policy, Practice and Governance

Taken together, the empirical contributions presented across the three papers prompt
critical reflection on how various stakeholders within the scientific ecosystem — including
funders, publishers, and research institutions — should respond to the high prevalence of QRPs.
These findings underscore the need for coordinated, multi-level responses that go beyond

individual responsibility, addressing the structural conditions, incentive systems, and
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normative cultures that shape researcher behaviour. In this section, I describe the implications
of the findings in this thesis for scientific policy, practice and governance.

Cumulatively, the findings demonstrate that both systemic pressures and individual-
level motivations significantly shape the extent to which researchers engage in QRPs. The
strong association with systemic pressures — particularly publication pressure — reinforces
concerns that current academic incentive structures are misaligned with the goals of responsible
and rigorous scientific practice. Evidence gathered through this dissertation, and mounting
evidence from the extant literature, validates this relationship. Self-reported QRP engagement
appears to be greater when publication pressure is greater. Interventions that aim to reduce
QRP engagement must therefore address these underlying systemic conditions, including the
overreliance on quantitative performance metrics in assessments for hiring, tenure, promotion
and permanency. Instead, assessment metrics should account for quality of work, the extent to
which scientific findings advance the canon of knowledge, and the real-world impact that
studies have. Efforts are already taking place in this regard. Without reconfiguring these
broader institutional incentives, meaningful change is unlikely to occur.

However, systemic reform on its own is unlikely to fully mitigate engagement in QRPs,
as such practices are also shaped by individual motivations, epistemic orientations, and broader
research cultures. Researchers motivated by career advancement, reputation, fame, and other
ego-related goals appear more likely to compromise their research integrity. This tendency is,
in part, driven by a pursuit of outcomes — such as increased citation counts and higher
publication frequency — that are not aligned with the principles of robust and rigorous science.
Similarly, particular personality traits, such as agreeableness and conscientiousness are
associated with decreased self-reported engagement in these practices. This suggests that even
in the absence of systemic pressures, internalised drivers may still lead to questionable research

behaviour.
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Importantly, these findings challenge the assumption that competency shortfalls and a
misunderstanding of 'ethics' — particularly in its conventional, compliance-based form — is
sufficient to reduce suboptimal research practice. This is supported by the finding in Paper B
that self-reported engagement in research integrity training is statistically unrelated to extent
of self-reported QRP engagement. Research elsewhere additionally fails to find a relationship
between integrity training and QRP engagement (Anderson et al., 2007; Antes et al., 2010).
The evidence suggests that many QRPs are not the result of ignorance or misunderstanding,
but of strategic behaviour within a competitive system. Intentionality is important. As such,
interventions should move beyond education alone and instead target the cultural and
incentive-based roots of these motivations, including the symbolic and material rewards
attached to visibility, productivity and prestige. The evidence suggests that many QRPs are not
the result of ignorance or misunderstanding, but of strategic behaviour within a competitive
system. Intentionality is important. As such, interventions should move beyond education alone
and instead target the cultural and incentive-based roots of these motivations, including the
symbolic and material rewards attached to visibility, productivity and prestige.

Another key finding is that researchers who report a stronger commitment to the
normative ideals of science — such as, universalism, communalism and organised scepticism —
are significantly less likely to engage in QRPs. This suggests that normative commitments may
function as internal ethical compasses guiding decision-making and buffering against systemic
pressures and self-interested motivations. Importantly, to at least some degree, these values
may retain regulatory force even in environments where competitive pressures are high. On the
one hand, this suggests that fostering a stronger cultural identification with the ethos of science
may provide a protective effect. Rather than relying on formal ethics and integrity training,
institutions may be better served by cultivating environments that affirm and reward

commitments — such as through mentoring, recognition of transparent and open scientific
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practices, and leadership that models integrity. On the other hand, institutions could incorporate
measures of a researcher's value system into recruitment, permanency and promotion
assessment. If, as some research suggests, researchers acquire and develop their understanding
of research integrity long before doctoral study (Satalkar & Shaw, 2019), efforts to instil these
values only once individuals enter the workforce may be too late. On this basis, recruitment
practices that prioritise alignment with integrity-related values may prove more effective than
attempting to cultivate them post hoc. However, such an approach would raise clear concerns
about academic freedom and the risk of privileging particular ideological or epistemic
positions.

Finally, the limited role played by organisation-level and country-level factors suggests
that institutional variation — while not irrelevant — is unlikely to be the primary driver of QRPs.
This finding indicates that research integrity challenges are not the result of a few poorly
governed institutions but are systemic in nature and broadly distributed. Local reforms, while
useful, may be insufficient in isolation. Meaningful shifts in research culture will likely require
coordinated efforts at both systemic and disciplinary levels. Learned societies, scholarly
associations, and professional organisations are uniquely placed to initiate and sustain such
change, given their role in shaping disciplinary norms, guiding ethical standards, and
influencing the behaviour of their members. Collectively, these findings point to the need for
multi-level, systemic responses that focus less on individual compliance, and more on

cultivating values and reshaping structures that enable and reward engagement in QRPs.

Limitations

The three empirical papers contained within this dissertation advance our knowledge
on the mechanisms and factors that are associated with self-reported engagement in QRPs. That
being said, there are some distinct limitations that should be addressed. Foremost, the effect

sizes across all papers, while consistent with the extant literature, are relatively small. On this
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basis, we should be concomitantly humble in our interpretations and not seek to overgeneralise
or overstate the findings or conclusions drawn. Greater confidence in the validity of these
findings will depend on replication and verification efforts, not only with similar populations
but also across varied disciplinary, institutional, and cultural contexts. Certainly, the
representativeness of the sample is affected by its composition — being drawn primarily from
researchers in European and Anglophone countries — as well as by the use of a self-selected,
non-probability sampling method in the study discussed in Paper C.

A further methodological limitation of this thesis lies in the cross-sectional design of
the studies. While cross-sectional data allow for the identification of associations between
variables at a given point in time, they do not permit causal inferences or capture how these
relationships may evolve over time. For example, as stated in Paper B, it is possible that
engagement in QRPs is antecedent to estimating the extent of QRP prevalence within one's
field — that is, they may engage in QRPs, then extrapolate from their own behaviour when
making judgements about the prevalence of that behaviour within their field. As such,
longitudinal or experimental designs would be necessary to more robustly assess the
directionality and temporal dynamics of the observed relationships across all studies in this
thesis.

Self-report measures are subject to well-documented limitations, notably the tendency
for respondents to under-report behaviours that are perceived as socially undesirable or
ethically contentious. This may be especially salient in research on QRPs, where concerns
about judgment or repercussions could influence disclosure. Research elsewhere has shown
that estimates of QRP prevalence based on self-reported measures may be conservative (John
et al., 2012). Across all studies, while anonymity in surveys was ensured, truth-telling was not

incentivised, and therefore responses may be subject to bias. Further research within this
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domain should seek to mitigate social desirability and other biases by using novel methods of
incentivisation.

The sensitive nature of the QRP items may have contributed to non-response bias. That
is, researchers with a strong interest in research integrity and those who have been more willing
to disclose/engage in QRPs may have been more likely to respond. Moreover, those who had
previously engaged in QRPs, or perceive such disclosures as risky despite assurances of
anonymity, may be less likely to respond. Therefore, across all studies, the sample may differ
systematically from the population of interest. On this basis, prevalence estimates should not
be perceived as precise estimates as they are feasibly influenced by differential association
resulting from response bias. This non-response may have restricted variability in QRPs and
predictors, and therefore results are indicative of associations within the sample, rather than
population-level prevalence.

Relatedly, the small effect sizes are feasibly related to restrictions in range rather than
the absence of substantively meaningful relationships. Likewise, small shifts in probability can
have practically meaningful effects when aggregated across large numbers of researchers,
studies and research institutions.

A final methodological limitation concerns the non-random selection of QRPs across
the three surveys used in this thesis. The practices examined represent a specific subset that
may qualitatively differ from those included in other studies. While care was taken to include
QRPs relevant across methodological traditions and disciplinary contexts, the selected items
do not constitute a comprehensive or fully representative inventory of QRPs. To partially
address this issue, Paper C — which drew on primary data — tailored the list of QRPs to
individual respondents based on their methodological orientation (i.e., qualitative, quantitative,
or mixed-methods). This approach aimed to enhance the validity and relevance of the QRP

measures by ensuring that respondents were only asked about practices applicable to their own
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research activities. In any case, the QRP items serve as a relatively blunt instrument for
assessing a researcher’s willingness to compromise their integrity.

While this thesis offers a comprehensive empirical analysis of the mechanisms and
factors that motivate self-reported engagement in QRPs, it is not exhaustive. Several plausible
causal mechanisms remain unexplored. For instance, the extent to which researcher
competencies — such as methodological, statistical, or epistemological skillsets — influence
QRP engagement was beyond the scope of this study. Although the findings highlight the
importance of intention and motivation, it is also feasible that some researchers engage in QRPs
not out of deliberate misconduct, but due to a lack of knowledge or understanding about how
to avoid practices that compromise scientific rigour. Future research would benefit from
investigating how deficits in training, supervision, or methodological literacy contribute to
suboptimal research practice, and whether capacity-building efforts could serve as effective

interventions.

Concluding Remarks and Future Directions

This thesis contributes to the explanatory framework of QRP engagement, identifying
individual, organisational and systemic-level factors that feasibly influence engagement in self-
reported QRPs. The findings suggest that systemic and individual-level factors are the most
important correlates of self-reported QRP engagement, whereas organisational-level
differences appear to play a comparatively minor role. A researcher’s motivations, their
commitment to the normative ideals of science as articulated by Robert Merton, and the
pressures associated with publication collectively shape the incentive structures that may lead
researchers to engage in practices that compromise the robustness, validity, and reliability of
scientific work.

As noted, while this thesis offers a comprehensive analysis, it is by no means

exhaustive. Several additional factors likely relevant to QRP engagement were not included in
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the explanatory models presented here. Further inquiry should seek to investigate the relative
influence of other mechanisms — in doing so, more efficacious interventions can be developed
to mitigate use of QRPs. Furthermore, verifying the causal direction of these relationships will
require the use of experimental methods and longitudinal approaches capable of capturing
change over time and isolating key causal mechanisms. We are only at the beginning of
systematic inquiry into the complex and multifaceted drivers of QRPs, and researcher
misbehaviour more broadly. While empirical progress has been made, only through sustained,
interdisciplinary, and methodologically diverse inquiry can we develop a more complete and
actionable understanding of the conditions under which research integrity is upheld or
compromised. Through sustained inquiry, we can develop more effective strategies to
strengthen scientific integrity — strategies whose implications extend well beyond the
boundaries of academia, influencing the credibility of scientific knowledge, the efficacy of

evidence-based policy, and public trust in science.
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