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This mixed methods study investigates international researchers’ awareness and use of open research 
practices and explores variations across regions, disciplines, methodologies and career stages. A total 
of 3017 researchers across 45 countries and 24 disciplines completed the Brief Open Research Sur- 
vey, reporting their awareness and use of 11 common open research practices and factors that would 

support their adoption. Across the sample, respondents reported high awareness of open access pub- 
lications, preprints and open data, and awareness only fell below 50% for research co-production 
and registered reports. Use was high for open access publications, but fell below 50% for preprints, 
open data, open research, open materials, open peer review, open code, preregistration, research co- 
production, replication and registered reports. Awareness and use varied across the sampled regions 
(e.g. Europe versus Asia), disciplines (e.g. psychology versus physical sciences), methodologies (e.g. 
quantitative versus qualitative) and career stages (e.g. PhD students versus professors). Respondents 
reported that the top five supportive strategies were incentives from funders, institutions and regula- 
tors; dedicated funding; recognition in promotion and recruitment criteria; more training; and more 
information. Qualitative responses provide insight into challenges and opportunities. Estimates of 
awareness can guide training initiatives, while estimates of use can inform policy development and 

longitudinal evaluations of behaviour change. Variations between regions, disciplines, methodolo- 
gies and career stages should be acknowledged. 

1
C  

h  

i  

m  

Downloaded from ro
by guest
on 30 August 2026
. Introduction
oncerns regarding the replicability, reproducibility and transparency of research are not new [1 ] but
ave reached a critical point owing to large-scale and sustained evidence of replication and reproducibil-
ty ‘failures’ (e.g. [2 –5 ]), identification of questionable research practices (QRPs) [6 ,7 ], cases of academic
isconduct (e.g. [8 ,9 ]) and the low prevalence of data sharing [10 ,11 ]. As we discuss herein, some of these
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ssues may be more relevant to certain methodologies (e.g. quantitative versus qualitative research) and
ven in different disciplines and countries (e.g. for ‘high stakes’ research or hyper-competitive environ-
ents), but there is consensus that institutional and cultural factors shape the norms of research prac-

ice, and that improvements are necessary [12 –16 ]. Open research has been leveraged as one potential
mprovement to this so-called ‘replication/reproducibility crisis’, sparking procedural, community and
tructural change [17 ]. 
Open research reflects the notion that knowledge of all kinds, where appropriate, should be openly

ccessible, transparent, rigorous, reproducible, replicable, cumulative and inclusive [18 ]. This term has
roadened from ‘open science’ to encompass all research disciplines, and ‘open scholarship’ is used in
he context of teaching and pedagogy. Open research encompasses a set of practices and behaviours
ith the goal of improving the research ecosystem [16 ,19 ]. Focusing on practices, there has been critical
iscussion of how preregistration [20 ,21 ], registered reports [22 ,23 ], open materials, code and data [24 ,25 ],
reprints [26 ] and open access (OA) publication [27 ] can bolster research integrity and widen access
see [28 ,29 ,30 ] for critical perspectives). To facilitate awareness and use of such practices, researchers
ave developed various guides (e.g. [31 –33 ]), large-scale infrastructures (e.g. Open Science Framework
34 ]) and community-led networks (e.g. ReproducibiliTEA journal clubs [35 ]; Framework for Open and
eproducible Research Training [36 ]). 
In recent years, open research has been advanced by major organizations and consortia through

lobal policies and recommendations, mainly from developed countries (e.g. Global Federation of Re-
roducibility Networks [see 37 ]). Many began with specific recommendations to support OA publishing
nd open data (e.g. 2001 Budapest OA Initiative; see [38 ] for a timeline), which have since broadened
o encompass a wider range of practices. For example, in 2021, UNESCO developed their ‘ Recommenda-
ion on Open Science ’, providing an internationally agreed definition, set of shared values and guiding
rinciples for open research [39 ]. Similarly, the European University Association [40 ] has developed an
pen Science Agenda for 2025 and beyond, which defines priorities and describes the current context,
hallenges and developments. Open research is now a legal obligation under Horizon Europe—the EU’s
ey funding programme for research and innovation [41 ,42 ]. Initiatives have also been implemented by
ublishers and funders, such as open research badges [43 ], the Transparency and Openness Promotion
uidelines [44 ,45 ], community journals and peer review (e.g. Peer Community In), Registered Reports
unding partnerships [46 ] as well as changes to research assessment exercises (e.g. San Francisco Dec-
aration on Research Assessment [47 ]; Coalition for Advancing Research Assessment) and funding for
eta-research (e.g. [48 ,49 ]; German Research Foundation [see 37 ]). 
Engaging in open research requires behaviour change [19 ], and empirical studies have begun to assess

esearchers’ awareness, use and perceptions of such practices (e.g. [50 –54 ]). Norris et al. [53 ] developed
he Brief Open Research Survey (BORS) to assess awareness and use of 11 common open research
ractices as well as strategies that support their adoption. Across a sample of 1274 multi-disciplinary
K researchers, over half were aware of OA publications, preprints, open materials, code and data,
pen peer review, open research, replication studies, research co-production and preregistration, but
ess than half were aware of Registered Reports. However, only OA publications, preprints and open
ata reached > 50% use, consistent with other studies suggesting a gap between awareness and practice
50 ,52 ]. Respondents reported that incentives from funders, institutions and other regulators, dedicated
unding and recognition in promotion and recruitment criteria would support them most in adopting
pen research. Ferguson et al. [55 ] surveyed European researchers selected from the top 10 most-cited
ournals in the social sciences and found substantially higher estimates, with greater engagement with
pen data and code than preregistration and an increase in lifetime prevalence over a decade. Some
esearch has investigated variation in these practices based on region, discipline and methodology: in
 sample of 452 professors, Chakravorti et al. [51 ] found greater self-reported use of preregistration
n the social sciences compared to engineering as well as regional variation in this practice between
he USA and India (the only two disciplines and regions sampled). In a sample of 602 psychology
esearchers from the UK and Ireland, Silverstein et al. [54 ] found higher engagement for those whose
rimary methodology was quantitative compared to qualitative and those with institutional support for
pen research. Despite providing important insights, these studies are limited by their focus on specific
ountries, regions or disciplines and/or selective sampling. 
There is therefore a need to estimate awareness and use of open research across researchers from

ifferent regions, disciplines and methodologies. This is particularly important because access to par-
icipation may not be equal and may even create new inequalities. Researchers across different world
egions face unique challenges that—although not exclusive to open research—can limit participation
yalsocietypublishing.​org/​rsos/​article-pdf/​doi/​10.​1098/​rsos.​260462/​6159555/​rsos.​260462.​pdf
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Figure 1. Potential barriers to engaging in open research. 
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56 –58 ]. Chuan-Peng et al. [56 ] discuss several micro-level barriers that can specifically impact researchers
rom lower-middle income countries to engage in open research, such as limited institutional support,
ime constraints, poor working conditions, inadequate infrastructure and training, as well as a lack of
ncentive, visibility and sustainability. This is supported by a recent White paper indicating disparities
n research integrity training between high- and lower-middle-income countries [59 ]. Participation in
ome open research practices may be impacted more than others; researchers may have limited or no
unding to cover article processing charges, with only a few journals offering waivers or discounts, and
ome applying specific eligibility criteria. It has also been argued that, owing to current incentive struc-
ures, there are indirect costs associated with the adoption of preregistration, Registered Reports and
ode/data sharing, such as time, labour and recognition [60 –62 ]. This may be particularly challenging
or researchers on temporary contracts or under significant funding and time restraints: for example,
esearchers perceive that a key barrier to implementing Registered Reports is their extended timeline
or peer review [63 ], although new initiatives have been implemented to mitigate this [22 ,64 ]. Further-
ore, in some countries and disciplines, and at different career stages, there may be cultural barriers

o engaging in open research; access to infrastructure is not globally equitable, regulatory frameworks
urrounding open data differ, competitive rather than collaborative modes of research are common, and
esearchers at early career stages may fear persecution [57 ,65 ]. 
Recent discussions have also highlighted that engaging with open research may not be appropriate

or all types of research, suggesting differences between disciplines, methodologies and specific research
tudies [66 ,67 –69 ]. It has been argued that open research practices predominantly focus on quantitative,
onfirmatory research [68 ], where practices, such as replication, preregistration and open data, aim to
imit undisclosed, post hoc analytical flexibility [70 ,71 ]. Moreover, several issues that have driven the
eproducibility crisis, such as publication incentives centring on statistically significant findings [72 ], do
ot apply to qualitative research [71 ,68 ]. Open data are constrained by sensitive topics where participants
ould be easily identified (e.g. clinical populations [73 ]) or in disciplines where open knowledge could be
isused (e.g. synthetic biology, nuclear physics [74 –76 ]). This aligns with the European Commission’s
thos of ‘as open as possible, as closed as necessary’ [41 ]. Figure 1 visualizes these potential barriers. 
yalsocietypublishing.​org/​rsos/​article-pdf/​doi/​10.​1098/​rsos.​260462/​6159555/​rsos.​260462.​pdf
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. Research overview 

ew studies have assessed awareness and use of common open research practices across regions,
ethodologies, disciplines and career stages. We therefore utilized the BORS [53 ] to conduct a mixed
ethods study in a large, international multidisciplinary sample. Drawing on the COM-B model of be-
aviour change [77 ], we further explored what support would help researchers to use more open research
ractices. In this context, Psychological C apability refers to an individual perceiving that they have the
bility and skills to participate in open research practices; Physical O pportunity relates to the external
actors that make using these practices possible; Social O pportunity relates to the social factors, such as
ultural norms and cues, that encourage open research; and Reflective M otivation refers to the cognitive
rocesses that direct and inspire open research practices, such as the extent to which these behaviours
lign with personal goals and values [53 ], 1 [54 ]. By providing estimates of awareness and use of open re-
earch across different boundaries, our research aims to inform education, training and policy while also
ighlighting areas in which the open research landscape should acknowledge and mitigate inequalities.

. Methods 
.1. Openness and transparency statement 
his study was prospectively registered on the Open Science Framework on 14 June 2023 ( https://osf.
o/2ewz6 [78 ]), and data collection began on 26 June 2023. There were three deviations from the pre-
egistration: first, we extended the data collection deadline twice; second, we expanded our survey
istribution strategy so that researchers who were not members of regional reproducibility networks
 https://www.ukrn.org/global-networks ) could also disseminate the survey; and third, we report the
ata by world region rather than country. Given the descriptive aims of this study, these deviations do
ot introduce researcher bias but instead strengthen the robustness of our findings by increasing sample
ize and representativeness [79 ]. In line with the recommendations of Simmons et al. [80 ], we report how
e determined our sample size, all data exclusions and all measures. We report our findings in line with

he Checklist for Reporting of Survey Studies guidelines [81 ] (see supplementary material). All mate-
ials, code, data and supplementary material are available at: https://osf.io/njt37/ [82 ]. The raw data
ave been anonymized to redact any potentially identifiable information (e.g. institution/department
ame). Certain variables have been split between datasets, and a randomizer has been applied to up-
old anonymity. It is important to note that an additional reason we decided to restrict the sharing of
ggregate data is to prevent the potential ranking of open research practices (e.g. by institution, given
he barriers shown in figure 1 ). 

.2. Sampling strategy and participants 
he study was granted ethical approval from the lead institutions (refs: 36606-LR-May/2022-39378-2;
6606-A-May/2023-44788-1), and all respondents provided informed consent. To be eligible to take part,
espondents had to be aged 18 and over and an active researcher at PhD candidate level or above. The
urvey was open to all researchers regardless of prior familiarity with open research. In line with Norris
t al. [53 ], we aimed to recruit a large sample size via convenience sampling. Respondents did not report
heir age, gender or ethnicity because these were not a focus of the study. 

After applying preregistered exclusion criteria (see §4.2), the final sample size comprised 3017 re-
pondents from a total of 24 disciplines and 45 countries. Table 1 reports respondent demographics and
gure 2 visualizes the sample size by country. 

.3. Procedure 
n invitation was sent to international affiliates of the UK Reproducibility Network (see https://www.
krn.org/international-networks/ ) to collaborate on this project. This approach was initially selected
ecause RNs have a global reach and present a unique opportunity to distribute widely. A total of 20
 The COM-B model also includes physical capability (having the strength, stamina or dexterity needed to perform a behaviour) and 
utomatic motivation (arising from automatic impulses and associative learning), which were not thought to align with open research 
ractices. 

yalsocietypublishing.​org/​rsos/​article-pdf/​doi/​10.​1098/​rsos.​260462/​6159555/​rsos.​260462.​pdf
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Table 1. Respondent demographics. 

Country = place of primary university/institution affiliation; UAE = United Arab Emirates; R.S. = religious studies; OR = open 
research. Percentages do not add to 100% owing to missing data. Disciplines are categorized in accordance with the UK’s 
Higher Education Statistics Agency’s Common Aggregation Hierarchy, Level 1 [83 ]. 
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ountries with current RN leads were contacted using their organizational/institutional email addresses,
nd a total of 15 countries signed up through this sampling strategy: Germany, Slovakia, Norway, Swe-
en, Australia, The Netherlands, Croatia, Finland, Brazil, Italy, Austria, Canada, Portugal, Switzerland
nd the UK. These leads then disseminated the survey through their institutional mailing lists, newslet-
ers, research groups, working groups, collaborators and internal communications teams. Social media
yalsocietypublishing.​org/​rsos/​article-pdf/​doi/​10.​1098/​rsos.​260462/​6159555/​rsos.​260462.​pdf
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Figure 2. Sample size by country. Figure created in R (version 4.5.2, 10-31-2025). 

a  

s  

c  

t  

c  

r  

l
 

d  

t  

r  

a

4
4
T  

i  

o  

c
 

I  

r  

b  

t  

t  

y  

‘
 

c  

o  

r  

a  

f  

2

n
T

Downloaded from ro
by guest
on 30 August 2026
nnouncements were restricted to official Slack groups ( https://slack.com/ ) to avoid data quality is-
ues outlined in Silverstein et al. [54 ]. Shortly after, we extended our sampling strategy so that additional
ollaborators outside of the RN, who expressed interest, could disseminate the survey, with representa-
ion increasing to 45 countries in total. The survey was presented in English for 41 countries, and four
ountries translated the survey to their local language (Turkey, Brazil, Slovakia and Croatia), with one
esearcher conducting the first translation, a second researcher conducting a back translation, and the
ead for that country conducting final checks. 

The survey was administered via Qualtrics [84 ] and was available to complete for 29 weeks. Respon-
ents were informed that their participation was voluntary, responses would be anonymized, and that
hey could withdraw at any time. They were also informed that their local RNs or country lead would
eceive a summary of responses to inform internal practice and policy development and that the full
nonymized dataset would be made openly available. 

. Materials 
.1. Brief Open Research Survey 
he BORS [53 ] 2 is a standardized questionnaire to assess awareness and use of open research practices. It
s designed to be completed quickly ( < 5 minutes) to reduce burden while providing a detailed snapshot
f open research practices at the sampled time point. In the current study, we utilized this survey in a
ross-sectional design. 
The survey begins by asking a series of demographic questions (see ‘Materials’, https://osf.io/njt37 ).

t then presents respondents with 11 open science practices ( figure 3 ) and asks, ‘ Which of the following
esearch practices are you aware of? (Tick all that apply) ’. Each open research practice is displayed with a
rief definition, and respondents select ‘I am aware of this’ by ticking the corresponding box or leaving
his blank if they are unaware of the practice. If a respondent reports that they are aware of a practice,
hey are shown these specific practices again and asked, ‘ Which of the research practices have you used, in
our own research or in a collaboration with others? (Tick all that apply)’, responding with one of three options:
I’ve used this’, ‘I’ve not used this’ or ‘Not applicable to my research’. 

Subsequently, respondents are asked, ‘ What would help you to use more Open Research practices? ’ and
an select up to five statements from a total of 15. In total, 13 of these statements align to the COM-B model
f behaviour change [77 ], specifically: psychological capability (three options): ‘ More information on open
esearch practices ’, ‘ More training using open research practices ’ and ‘ Understanding ethical issues (e.g. issues
round data sharing) ’; physical opportunity (four options): ‘ Supporting infrastructure (e.g. sufficient storage
or open data) ’, ‘ More time ’ , ‘ Workload dedicated to open research ’ and ‘ Dedicated funding for open research ’;
 After receiving reviewer comments on the original BORS [70 ], and through discussion with international collaborators, we made a 
umber of minor changes to the current survey to ensure that all terminology would be understood across countries and languages. 
hese changes are reported in the preregistration ( https://osf.io/njt3 ). 

yalsocietypublishing.​org/​rsos/​article-pdf/​doi/​10.​1098/​rsos.​260462/​6159555/​rsos.​260462.​pdf
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Figure 3. Schematic of BORS survey with example responses. If respondents selected ‘I’m aware of this’, they were shown the options 
‘I’ve used this’, ‘I’ve not used this’and ‘N/A [not applicable] to my research’. 
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ocial opportunity (four options): ‘ Incentives from funders, institutions or other regulators ’, ‘ Recognition of
pen research in promotion and recruitment criteria ’, ‘ Support from senior researchers (e.g. supervisors and prin-
ipal investigators) ’ and ‘ Support from junior researchers (e.g. PhD students, early career researchers )’; and re-
ective motivation (two options): ‘ Need for more positive opinions about open research ’ and ‘ I do not plan to
ake up open research practices ’. Two additional options allow respondents to select ‘ Nothing ’ or ‘ Something
lse ’, with the latter permitting an open-ended response. 
Lastly, respondents are asked demographic questions about their discipline, research methodology,

areer stage, and involvement in a research group and open research initiatives. Discipline categories
ere selected from the Higher Education Statistics Agency’s Common Aggregation Hierarchy, Level 1

83 ]. An open-ended textbox was included at the end of the survey which asked respondents, ‘ Do you
ave any other comments? ’. 

.2. Data analysis strategy 

.2.1. Data exclusions 

 total of 4175 respondents were initially recruited. In line with our preregistered exclusion criteria, 1158
ere excluded owing to having incomplete data that suggested they exited the survey early or withdrew

heir consent ( n = 995), did not meet the career stage inclusion criteria (e.g. MSc students; n = 97), stated
hat they did not consent to take part after reading the information sheet ( n = 57), indicated a ‘test’
yalsocietypublishing.​org/​rsos/​article-pdf/​doi/​10.​1098/​rsos.​260462/​6159555/​rsos.​260462.​pdf
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esponse ( n = 5, for the translated surveys) or were identified as careless responders ( n = 4, nonsensical
pen-ended responses). The final sample comprised 3017 respondents. 

.2.2. Main analysis 

e preregistered an exploratory descriptive approach for this study. All analyses were performed in JASP
85 ], and descriptives are reported as percentages. Where a respondent did not tick ‘I am aware of this’,
ata were coded as ‘I’m not aware of this’. In accordance with Norris et al. [53 ], we first report percentage
wareness and use for the entire sample. This analysis is then reported by respondents’ world region,
esearch discipline, methodology, career stage, research group membership (‘Yes’, ‘No’) and involvement
n an open research initiative (‘Yes’, ‘No’). We provide key comparisons in text and refer readers to the
gures. For brevity, we do not report analyses for disciplines or career stages with < 50 respondents, but
rovide all data under a CC-BY-ND 4.0 licence for secondary data analyses ( https://osf.io/njt37/ ). We
hen rank the COM-B statements on support for open research (‘ What would help you to use more Open
esearch practices? ’), reporting percentages for the entire sample. 
The questions, ‘ What would help you to use more Open Research practices? ’ and ‘ Do you have any other com-
ents ?’ offered an opportunity for respondents to provide open-ended responses. We performed qualita-
ive content analyses on each to determine the presence of words, themes or concepts [86 ] that mapped
nto the 13 COM-B statements, following best practice guidance [87 ]. A guidebook was developed to
ssist in coding: two researchers (C.R.P. and E.N.) coded the data, inter-rater reliability was assessed
see §5.7 ), and any discrepancies were discussed between these two researchers, with help from a third
K.C.) to form consensus. Coder discrepancies occurred most frequently for responses that were deemed
iscellaneous (did not map onto a specific COM-B statement) or where one coder suggested that a new

heme should be developed. It is important to note that some responses were expansive and mapped
nto several of the COM-B statements. In the following results, quotes are reported verbatim with ellip-
is to denote where words have been omitted for length, and any identifiable information replaced with
REDACTED’. 

. Results 
.1. Awareness and use of open research 
cross the sample, respondents were predominantly aware of OA Publications (92%) and Preprints
80%), and awareness only fell below 50% for Research Co-production (47%) and Registered Reports
42%). The most used practice was OA Publications (78%), and no other practices reached > 50% ( figure 4 ).
his gap between awareness and use is not explained by respondents perceiving these practices not ap-
licable to their research: across all practices, less than 8% of respondents selected this response. 

.2. By region 
e made the decision to group countries into the world regions of Europe ( n = 2339, 78%), South and
orth America ( n = 369, 12%), Oceania ( n = 176, 6%), Asia ( n = 80, 3%) and Africa ( n = 42, 1%) to increase

heir sample sizes, informed by Our World in Data and the United Nations ( https://ourworldindata.
rg/world-region-map-definitions ). 3 

Across regions, respondents were predominantly aware of OA Publications, with awareness highest
n Asia (96%) and lowest in Africa (76%). Respondents from Asia reported the most uniform awareness
cross all open practices ( > 50%). For respondents from Europe, awareness was below 50% for Research
o-production (44%) and Registered Reports (43%); in North and South America for Open Code (49%),
 Our World in Data defines six world regions: Europe, North America, South America, Oceania, Asia and Africa. However, we then 
ombined North and South America due to the small sample size in the former, which aligns with the United Nations who define five 
orld regions: Europe, North and South America, Oceania, Asia and Africa. We recognize therefore that there are several ways to de- 
ne world regions, and we took a data-driven approach in the current study to increase subsample sizes. Our data are openly available 
or anyone who wishes to look at the regional or country-level data. Countries included in Europe: Italy, UK, Austria, Slovakia, Nor- 
ay, Germany, Finland, Croatia, Sweden, Switzerland, The Netherlands, Belgium, Ireland, Serbia, Czech Republic, Denmark, France, 
ortugal, Romania, Estonia, Greece, Hungary, Balkans and Spain; in North and South America: United States, Canada, Brazil, Ar- 
entina, Chile and Colombia; in Asia: Japan, China, South Korea, India, Indonesia, Turkey, Iran, Hong Kong and UAE; in Africa: South 
frica, Tanzania, Nigeria and Sudan; and in Oceania: Australia and New Zealand. 

yalsocietypublishing.​org/​rsos/​article-pdf/​doi/​10.​1098/​rsos.​260462/​6159555/​rsos.​260462.​pdf
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Figure 4. Percentage awareness and use of open research practices. For each practice, where a respondent stated, ‘I’m aware of this’, they 
were then able to choose from ‘I’ve used this’, ‘I’ve not used this’or ‘Not applicable [N/A] to my research’. For this reason, the percentage 
awareness in all figures is the sum of ‘Used’ (light green), ‘Not used: Aware’ (dark blue) and ‘Not applicable [N/A] to my research’ (light 
blue). Percentages for ‘Used’are shown in light green. 
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reregistration (44%) and Registered Reports (38%); in Africa for Replication (45%), Open Code (45%),
egistered Reports (33%) and Preregistration (26%); and in Oceania for Registered Reports (35%). 
Use of OA Publications was the most used practice across regions, highest in Oceania (81%) and low-

st in Africa (64%). Respondents from Europe reported the most uniform usage across all practices. After
A Publications, respondents from Europe used the practices of Open Data and Preprints the most (both
0%); Asia used Open Materials (58%) the most but showed the greatest awareness–use gap across prac-
ices; Africa used Open Data and Open Materials the most (both 58%) and Oceania used Preprints the
ost (64%). Use fell below 50% for the remaining practices ( figure 5 ). 

.3. Research discipline 
stimates of awareness and use only surpassed those of OA Publications for Preprints in Mathematical
ciences (96% awareness; 86% use) and Open Code in Computing (89% awareness; 72% use). 
Psychology showed the highest awareness of Preregistration (91%), Open Research ([term] 88%),

pen Materials (89%), Open Data (92%), Replication (91%) and Registered Reports (80%). However,
wareness of Preprints was highest in mathematical sciences (96%); Open Code in computing (89%);
pen Peer Review in medicine and dentistry (81%) and Research Co-production in education and teach-
ng (67%). Awareness fell below 50% for the following disciplines and practices: Preregistration in the
hysical sciences (15%) and humanities and liberal arts (9%); Open Materials in the physical sciences,
athematical sciences (both 47%), and general and others in sciences (43%); Open Code in agriculture,

ood and related studies (38%) and humanities and liberal arts (19%); Replication in engineering and
echnology (32%) and humanities and liberal arts (31%); Registered Reports in subjects allied to medicine
46%), humanities and liberal arts, mathematical sciences (both 19%) and the physical sciences (11%); and
esearch Co-production in the physical sciences (33%) and mathematical sciences (22%). 
Psychology demonstrated the greatest uniformity in use, with only Open Peer Review (37%), Replica-

ion (31%), Registered Reports (25%) and Research Co-production (22%) below 50%. Biological and sports
ciences reported high use of Open Data (63%) and Preprints (59%); medicine and dentistry—Open
eer Review (55%) and Preprints (53%); physical sciences—Preprints (71%); mathematical sciences—
reprints (86%) and Open Code (53%); geographical and environmental studies—Open Data (69%) and
he term Open Research (52%); and computing—Open Code (72%), Preprints (61%) and Open Data
yalsocietypublishing.​org/​rsos/​article-pdf/​doi/​10.​1098/​rsos.​260462/​6159555/​rsos.​260462.​pdf
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Figure 5. Awareness and use of open research practices by respondents’ region. For all descriptive figures herein, the order of open 
research practices follows the ranking of ‘Use’ (light green) for the first category (e.g. Europe for figure 5 ). 
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58%). All other practices fell below 50%. Overall, use of Preregistration was the lowest for physical
ciences and humanities and liberal arts (both 1%); Open Research for education and teaching (28%) and
athematical sciences (25%); Open Materials for general and others in sciences (22%) and mathematical
ciences (19%); Open Data for humanities and liberal arts, education and teaching (both 30%), and busi-
ess and management (28%); Preprints for education and teaching (28%) and humanities and liberal arts
19%); Open Code for education and teaching (17%) and humanities and liberal arts (2%); Open Peer
eview for mathematical sciences (21%) and business and management (20%); Replication for physi-
al sciences, education and teaching (10%) and humanities and liberal arts (6%); Registered Reports for
yalsocietypublishing.​org/​rsos/​article-pdf/​doi/​10.​1098/​rsos.​260462/​6159555/​rsos.​260462.​pdf
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Figure 6. Awareness and use of open research practices by discipline. 
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hysical sciences and mathematical sciences (4%); and Research Co-production for physical sciences,
eneral and others in sciences (both 20%) and mathematical sciences (11%; figure 6 ). 

.4. Methodology 
espondents using quantitative methodology reported the most uniform awareness across all practices
 > 50%, except for Research Co-production). Respondents using qualitative methodology reported high
wareness of Preprints (63%) and Open Data (59%), but awareness was below 50% for Research Co-
roduction (49%), Replication (42%), Open Code (31%), Preregistration (26%) and Registered Reports
yalsocietypublishing.​org/​rsos/​article-pdf/​doi/​10.​1098/​rsos.​260462/​6159555/​rsos.​260462.​pdf
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Figure 6. ( Continued. ) 
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22%). Respondents using mixed methods reported high awareness of Preprints (75%) and Open Data
74%), but awareness was below 50% for Preregistration (42%) and Registered Reports (36%). Respon-
ents using ‘other’ methodologies (e.g. theoretical and algorithmic; machine learning/AI) reported high
wareness of Preprints (73%) and Open Data (67%), but awareness was below 50% for Open Peer Re-
iew (49%), Open Research (49%), Research Co-production (43%), Open Code (41%), Replication (39%),
egistered Reports (24%) and Preregistration (18%). 
yalsocietypublishing.​org/​rsos/​article-pdf/​doi/​10.​1098/​rsos.​260462/​6159555/​rsos.​260462.​pdf
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Figure 7. Awareness and use of open research practices by methodology. 
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Respondents using quantitative methodology also reported the highest uniform use of open research
ractices, with all reaching > 50% except for Preregistration (41%), Open Peer Review (38%), Replica-
ion (25%), Research Co-production (22%) and Registered Reports (16%). Except for OA Publications,
se of all other open research practices fell below 50% for respondents using qualitative, mixed meth-
ds or ‘other’ methodology. Respondents using qualitative methodology least used Open Code (7%)
nd Replication (6%). Respondents using mixed methods least used Replication (16%) and Registered
eports (11%; figure 7 ). 

.5. Career stage 
cross all career stages, respondents were predominantly aware of OA Publications. Awareness of cer-
ain open research practices was below 50% for the following career stages: PhD students—Research Co-
roduction (45%) and Registered Reports (41%); permanent postdoctoral research assistants (PDRAs)—
egistered Reports (39%), Preregistration (38%) and Research Co-production (35%); non-permanent
DRAs—Research Co-production (41%); associate lecturers (non-permanent)—Research Co-production
48%) and Registered Reports (43%); lecturers—Research Co-production (49%) and Registered Reports
48%); senior lecturers—Registered Reports (41%); readers—Research Co-production (47%), Preregistra-
ion (47%) and Registered Reports (39%); and professors—Preregistration (49%) and Registered Reports
42%). 

OA Publications was the most widely used practice across career stages, with professors using this
he most (90%) and PhD students using this the least (60%). For both PhD students and associate lec-
urers, use of the remaining open research practices dropped below 50%, with both groups using Repli-
ation (16%, 13%) and Registered Reports the least (11%, 18%). Permanent PDRAs and senior lecturers
eported high use of Preprints (both 50%); non-permanent PDRAs—Open Data (63%), Preprints (62%)
nd Open Research (51%); lecturers—Open Data (50%); and both readers and professors reported high
se of Preprints (53% and 65%) and Open Data (52% and 57%, respectively). All other practices across
areer stages fell below 50% ( figure 8 ). 
yalsocietypublishing.​org/​rsos/​article-pdf/​doi/​10.​1098/​rsos.​260462/​6159555/​rsos.​260462.​pdf
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Figure 8. Awareness and use of open research practices by career stage, ordered from early to senior career stage. 
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.6. Involvement in research group or open research initiative 
espondents involved in a research group reported slightly higher awareness and use of open research
ractices than those not involved. Respondents involved in an open research initiative reported sub-
tantially higher awareness and use of open research practices; use is at or above 50% for all practices
xcept Research Co-production, Replication and Registered Reports, whereas OA Publications is the only
ractice that reaches > 50% use for those not involved ( figure 9 ). 
yalsocietypublishing.​org/​rsos/​article-pdf/​doi/​10.​1098/​rsos.​260462/​6159555/​rsos.​260462.​pdf
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Figure 9. Awareness and use of open research practices by research group (‘Yes’, ‘No’) and involvement in an open research initiative 
(e.g. ReproducibiliTEA journal clubs, ‘Yes’, ‘No’4 ). The left panel for each is sorted from the highest to lowest percentage use of the 11 
open research practices. O.R. = open research. 

5
T  

o
 

c  

(  

d  

n  

(  

t
 

w  

r  

w  

o  

e  

4

a
o
p
w
e
t
w
t
n
r

Downloaded from ro
by guest
on 30 August 2026
.7. Support for open research practices 
he ranked COM-B statements, pertaining to the strategies that would support respondents to use more
pen research practices, are shown in table 2 . 
Additional (optional) open-ended responses were provided by 156 (5.17%) respondents. These were

ategorized into the COM-B statements with substantial inter-rater reliability between the two coders
Cohen’s κ = 0.78, 95% CI 0.71–0.85). Overall, 10 out of the 13 COM-B statements were supported by the
ata ( table 3 ). The three that were not supported were: ‘ Support from junior researchers ’ (social opportu-
ity), ‘ Support from senior researchers ’ (social opportunity) and ‘ I do not plan to take up open research practices ’
reflective motivation). Some respondents discussed how they were already adopting open research ini-
iatives with these responses categorized as ‘Nothing’ (no support needed). 

Five additional statements were developed, resulting in a total of 15 displayed in table 3 . The first
as ‘ Rules and regulations ’ which we categorized as physical opportunity. This focused mainly on open
esearch practices becoming a mandatory requirement by journals, publishers, and funders. The second
as ‘ Not a ‘one size fits all’ approach ’ categorized as reflective motivation. This highlighted how certain
pen research practices may not be applicable or appropriate across all research disciplines (e.g. the arts),
pistemologies (e.g. concepts of replication and reproducibility), and methodologies (e.g. replication in
 It may be questioned why 10% of respondents who stated they were involved in an open research initiative did not select ‘I’m 

ware of this’ for the term open research. We offer a few explanations for this: first, analysis of the raw data suggests that many 
f these respondents came from countries who do not have an equivalent term for ‘open research’ in their native language (see our 
reregistration for this note: https://osf.io/2ewz6/files/tkf47 ); second, some open-ended responses suggested that these respondents 
ere part of an ‘open access’ initiative or were library staff; third, for the question about being involved in an initiative, we gave an 
xample of the ‘ReproducibiliTEA journal club’ as an example; respondents may have been part of such initiative(s) but not heard of 
he term ‘open research’; fourth, some of these respondents may have perceived that being involved in this survey meant that they 
ere involved in such an initiative (e.g. one respondent stated, ‘Congratulations on this initiative’ in their open-ended response after 

his question). As such, this may reflect familiarity with the term ‘open research’, which we reflect upon in our Limitations. There are 
o indications from the raw data that these represent careless responders, so they are retained in the analyses. In other analyses, these 
espondents represent only approximately 2% of the data. 

yalsocietypublishing.​org/​rsos/​article-pdf/​doi/​10.​1098/​rsos.​260462/​6159555/​rsos.​260462.​pdf
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Table 2. Ranked COM-B statements ( n = 3017). Respondents were asked to select up to 5. 

Statement Rank % COM-B category 

Incentives from funders, institutions or other regulators 1 52% Social opportunity 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Dedicated funding for open research 2 47% Physical opportunity 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Recognition of open research in promotion and recruitment criteria 3 42% Social opportunity 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

More training using open research practices 4 42% Psychological capability 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

More information on open research 5 40% Psychological capability 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

More time 6 35% Physical opportunity 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Supporting infrastructure 7 33% Physical opportunity 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Understanding ethical issues 8 31% Psychological capability 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Support from senior researchers 9 28% Social opportunity 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Workload dedicated to open research 10 26% Physical opportunity 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Need for more positive opinions about open research 11 13% Reflective motivation 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Support from junior researchers 12 10% Social opportunity 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

I do not plan to take up using open research practices 13 1.9% Reflective motivation 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Nothing 14 1.8% n/a 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
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ualitative research) with calls for more nuanced, contextual, and considerate perspectives. The third was
 Alternative publishing models ’ categorized as physical opportunity. Here, numerous responses centred on
oving away from for-profit journals, reducing the cost of OA publishing, and supporting Diamond OA.
he fourth theme was ‘ Consideration of the challenges in conducting open research ’ which was categorized
s reflective motivation. This highlighted the need for more information around how to share sensitive,
ualitative data and potential barriers such as data misuse or plagiarism, inequalities between countries,
nd disciplinary nuances regarding how to protect future patents and/or commercial products. The fifth
heme was ‘ A need for culture change ’ categorized as social opportunity. This focused on changing current
valuation frameworks and incentive structures to ensure that open research benefitted one’s career. It
lso highlighted pressures of temporary contracts and uncertain career paths and the hyper-focus on
ublications as ‘career currency’. 
Additional (optional) free text comments were provided by 170 respondents (5.6%) at the end of the

urvey . These were again categorized into the 15 statements identified above. Here, a sub-theme emerged
rom the COM-B statement, ‘ More training using open research practices ’ that recognized the need to embed
pen research earlier in the taught curriculum. For example, one respondent stated, ‘ In [my] Masters
egree, Open Research was not discussed and taught […]. Ensuring it’s covered in research modules is essential
o uptake ’. Furthermore, one additional theme was identified: ‘ Positive views on open research; already or
lanning to use ’. This theme can be categorized as reflective motivation, with respondents discussing
everal initiatives they are involved in, and practices they have adopted. This theme had a sub-theme of
 more than just practices ’, with one respondent expressing how open research can be used to challenge the
ery structure of academia to improve diversity, inclusion, equality and representativeness. 

. Discussion 

his mixed methods study assessed awareness and use of open research in a large sample of interna-
ional researchers across disciplines and methodologies. Findings indicate high awareness of most open
yalsocietypublishing.​org/​rsos/​article-pdf/​doi/​10.​1098/​rsos.​260462/​6159555/​rsos.​260462.​pdf
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‘O
pe
n r
es
ea
rch

 
is 
cu
rre
nt
ly 
fo
rce
d o
n r
es
ea
rch
er
s b
y s
om

e f
un
din
g i
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tit
ut
ion
s 

bu
t n
ot
 
alw

ay
s p
aid

 
fo
r, i
t r
eq
uir
es
 
tim

e, 
eff
or
t a
nd

 
fu
nd
ing
…
th
is 
wa
y I

 

co
ns
ide
r i
t m

ain
ly 
a n
uis
an
ce
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‘An
y k
ind

 
of
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ide
ra
tio
n i
n t
he

 
de
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rtm

en
ta
l w
or
klo
ad

 
to
 

su
pp
or
t t
he

 
tim

e n
ee
de
d f
or
 
op
en

 
re
se
ar
ch

 
pr
ac
tic
es
’ 

‘Th
e t
im
e d
ed
ica
te
d t
o o
pe
n s
tu
ffs

 
is 
tim

e s
ub
tra
cte
d t
o t
he

 
ne
xt
 

re
se
ar
ch

 
or
 
te
ac
hin
g a
cti
vit
y, 
so

 
it 
wi
ll n
ot
 
ad
va
nc
e s
cie
nc
e b
ut
 
slo
w 
it 
if 

be
co
m
es
 
to
o d
em
an
din
g i
n t
er
m
s o
f d
at
a a
nd

 
ot
he
r r
eq
uir
em
en
ts’
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‘W
e r
ea
lly

 
ne
ed

 
ac
ad
em
ic 
pu
bli
sh
er
s t
o f
un
d a
n o
nl
ine

 
da
ta
ba
se
 
of
 

re
pli
ca
tio
ns

 
to
 
off
-se
t t
he

 
pu
bli
sh
ing

 
bia
s t
ow
ar
ds

 
sig
nifi

ca
nt
 
re
su
lts

 
(o
fte
n 

sti
ll p
re
se
nt
ed

 
wi
th
ou
t e
ffe
ct 
siz
e d
et
ail
s)’

 

‘M
on
ey

 
to
 
co
ve
r t
he

 
co
sts
, e
.g.

 
re
se
ar
ch

 
as
sis
ta
nc
e t
o p
re
pa
re
 

da
ta
se
ts 
fo
r s
ha
rin
g, 
or
 
m
on
ey

 
to
 
m
ak
e p
ub
lic
at
ion
s O
A 
if 

co
lla
bo
ra
tin
g w

ith
 
pe
op
le 
in 
th
e G
lob
al 
So
ut
h’ 

‘M
or
e f
un
din
g f
or
 
op
en

 
sci
en
ce
 
ini
tia
tiv
es
 
an
d a
ca
de
m
ic 
ins
tit
ut
ion
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wh
o i
m
ple
m
en
t o
pe
n s
cie
nc
e p
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cti
ce
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‘Jo
ur
na
ls 
su
pp
or
tin
g o
pe
n r
es
ea
rch

 
pr
ac
tic
e, 
[…

] b
et
te
r if

 
jou
rn
als

 
ca
n h
av
e a

 

sta
nd
ar
diz
ed

 
or
 
sim

ila
r f
or
m
at
 
to
 
av
oid

 
lar
ge

 
am
ou
nt
 
of
 
ed
its
, t
em
pla
te
s a
nd

 

ex
am
ple
s’ 

‘W
or
k w

ith
 
re
se
ar
ch

 
as
so
cia
tio
ns

 
an
d j
ou
rn
al 
ed
ito
rs 
to
 
pr
om

ot
e 

op
en

 
sci
en
ce
 
as
 
a p
ro
fes
sio
na
l s
ta
nd
ar
d’ 

‘In
clu
sio
n o
f c
rit
er
ia 
th
at
 
pr
om

ot
e a
nd

 
fu
nd

 
Op
en

 
Sc
ien
ce
 
in 
ca
lls

 
fo
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pr
op
os
als

 
fro
m
 
all
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se
ar
ch

 
fu
nd
ing

 
ag
en
cie
s’ 
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Re
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gn
iti
on

 
of

 
op
en

 
re
se
ar
ch

 
in
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om

ot
io
n 
an
d 
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cr
ui
tm
en
t c
rit
er
ia
 
(so

cia
l o
pp
or
tu
ni
ty
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‘O
pe
n r
es
ea
rch

 
sh
ou
ld 
re
ce
ive

 
a h
igh
er
 
sco
re
 
in 
th
e r
ec
ru
itm

en
t p
ro
ce
ss 
or
 

ca
re
er
 
pr
og
re
ssi
on
s’ 

‘A 
sim

ple
 
an
d p
ow
er
fu
l in
ce
nt
ive

 
wo
uld

 
be

 
fo
r u
niv
er
sit
ies

 
to
 

pr
ior
iti
se
 
ac
ad
em
ics

 
wh
o f
oll
ow

 
op
en

 
re
se
ar
ch

 
pr
ac
tic
es
 
fo
r 

re
se
ar
ch

 
an
d t
ea
ch
ing

 
po
sit
ion
s’ 

‘Th
at
 
m
y c
ar
ee
r w
ou
ld 
no
t d
ep
en
d o
n h
ow

 
m
uc
h I

 
pu
bli
sh
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ot
iv
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io
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‘Su
cce
ss 
sto
rie
s f
ro
m
 
Op
en

 
re
se
ar
ch

 
pr
ac
tic
es
 
th
at
 
cle
ar
ly 
illu
str
at
e t
he

 
po
sit
ive

 

ou
tco
m
e o
f c
om

m
itt
ing

 
to
 
th
es
e p
ra
cti
ce
s’ 

‘Ac
kn
ow
led
ge
m
en
t f
or
 
Ph
D 
th
es
es
—

e.g
. re
pli
ca
tio
n i
s v
alu
ab
le 

bu
t I
’d 
ne
ve
r d
o i
t b
ec
au
se
 
m
y c
on
tra
ct 
ex
pir
es
 
an
d i
t w
ou
ld 
wa
ste

 

m
y t
im
e b
ec
au
se
 
I c
an
no
t u
se
 
it 
in 
m
y t
he
sis
’ 

‘To
 
be

 
ho
ne
st,

 
th
is 
ty
pe

 
of
 
pr
ac
tic
es
 
ar
e r
ea
lly

 
nic
e i
n t
he
or
y. 
In
 
pr
ac
tic
e, 

th
er
e a
re
 
un
et
hic
al 
re
se
ar
ch
er
s t
ha
t h
av
e a

 
re
pu
ta
tio
n o
f s
co
op
ing

 

so
m
eo
ne

 
els
es
 
pr
oje
ct.

 
So
, w
ha
t a
bo
ut
 
try
ing

 
to
 
lim
m
it 
[si
c] 
th
is 
ty
pe

 
of
 

pr
ac
tic
es
 
be
fo
re
 
br
ing
ing

 
up

 
th
e i
ssu
e o
f o
pe
n r
es
ea
rch
?’ 
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nd
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‘En
fo
rce
m
en
t o
f o
pe
n r
es
ea
rch

 
pr
ac
tic
es
 
by

 
jou
rn
als
. F
or
 
ex
am
ple
, m
an
y 

jou
rn
als

 
re
qu
ire

 
a “
da
ta
 
av
ail
ab
le 
up
on

 
re
as
on
ab
le 
re
qu
es
t”
sta
te
m
en
t i
n 

pu
bli
sh
ed

 
ar
tic
les
, b
ut
 
wh
en

 
I’v
e e
m
ail
ed

 
th
e a
ut
ho
r a
sk
ing

 
fo
r d
at
a [
…
] t
he

 

da
ta
 
is 
no
t a
va
ila
ble
’ 

‘Th
at
 
op
en

 
sci
en
ce
 
wo
uld

 
be

 
th
e r
ule

 
fo
r A
LL
, n
ot
 
an

 
oc
ca
sio
na
l 

pr
at
ice

 
[si
c] 
en
do
rse
d b
y s
om

e r
es
ea
rch
er
s b
ut
 
no
t o
th
er
s’ 

‘Pl
at
fo
rm
s s
uc
h a
s s
cie
nt
ifi
c j
ou
rn
als
, s
cie
nt
ifi
c e
ve
nt
s, 
da
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ba
se
s, 

ins
tit
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r r
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wh
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e y
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pu
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an
d h
ow

 
of
te
n.
 
Ot
he
rw
ise
, h
av
ing

 
an

 

alr
ea
dy

 
str
en
uo
us

 
an
d u
nc
er
ta
in 
ca
re
er
 
pa
th
 
as
 
is,
 
th
er
e i
s n
o p
ra
gm

at
ic 

inc
en
tiv
e t
o m

ak
e t
he

 
re
so
ur
ce
s t
o p
ro
du
ce
/co
nt
inu
e s
im
ila
r s
cie
nt
ifi
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od
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et
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s r
ep
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a t
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em
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] m

ea
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pr
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iou
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es
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an
d t
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os
t t
ru
e i
n e
ve
ry
 
co
un
try

 
in 
Eu
ro
pe
. T
he

 

ac
tu
al 
pr
ob
lem

 
of
 
“o
pe
n s
cie
nc
e”
is 
th
at
 
on

 
on
e h
an
d i
s g
oo
d f
or
 
sci
en
ce
, 

bu
t o
n t
he

 
ot
he
r h
an
d i
s b
ad

 
fo
r s
cie
nt
ist
s’c
ar
ee
r [
sic
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ower, however, with only OA Publications reaching > 50%. Awareness therefore does not always trans-
ate into use, consistent with prior work [50 ,52 ,53 ]. Variations across regions, disciplines, methodologies,
areer stages and qualitative accounts provide some explanations for this awareness–use gap. 
Respondents from the regions of Europe, North and South America, Africa and Oceania reported

igh awareness and use of OA Publications ( > 60%). Respondents from Asia reported the most uniform
wareness of all open research practices ( > 50%), but the highest awareness–use gap, and respondents
rom Europe reported the most uniform use . Awareness of Registered Reports was uniformly low across
urope, North and South America, Africa and Oceania, while other practices showed region-specific
aps (e.g. Research Co-production in Europe; Open Code and Preregistration in the Americas; Repli-
ation and Open Code in Africa). After OA Publications, respondents from Europe reported high use
f Preprints and Open Data; Asia used Open Materials and Oceania used Preprints. While we remain
entative in making any generalizations owing to the low sample sizes in some regions, these variations
ay highlight region ‑specific barriers to adoption. This aligns with recent commentaries that outline
ow the adoption of open research practices will be influenced by supporting infrastructure, education,
he strength of regional policies and priorities, the representation of researchers in the publishing and
unding landscape, language and platform accessibility, and wider regional research cultures [56 ,59 ]. A
ecent review shows that the majority of procedural, community and structural-based initiatives in open
esearch come from developed regions [37 ]. For open research to be a global enterprise, these barriers to
articipation need to be explicitly acknowledged and solutions sought. 
Our data also reveal disciplinary variations in open research practices. Again, high awareness and

se of OA Publications were seen across disciplines, but use varied substantially: the highest reported
y respondents from medicine and dentistry and the lowest reported by business and management. De-
pite having equal awareness and use of OA Publications compared to other disciplines, respondents
rom mathematical sciences and computing were more aware of Preprints and Open Code within their
wn disciplines, respectively. Respondents from psychology showed the highest uniform awareness and
se of open research practices, with the strongest uptake of Preregistration. This likely reflects this field’s
eckoning with their widely popularized ‘replication/reproducibility crisis’ [16 ,88 ,89 ] as well as a sus-
ained focus on Preregistration [21 ]. This analysis revealed that certain practices appear to be discipline-
pecific: those with strong quantitative traditions and established open infrastructures showed higher
se of Preprints (e.g. physical sciences, mathematical sciences, medicine and dentistry, computing and
iological and sports sciences), Open Data (e.g. biological and sports sciences and computing) and Open
ode (e.g. mathematical sciences and computing). Indeed, these disciplines have been using preprint
ervers ( ArXiv, BioRxiv and MedRxiv ) long before others (e.g. PsyArXiv ), with these predating discussions
f ‘open research’ [38 ,90 ]. However, respondents from the physical sciences, mathematical sciences, hu-
anities and liberal arts and education and teaching appeared repeatedly among the lowest adopters of
reregistration, Replication and Registered Reports. Not all open research practices will be equally appli-
able to every discipline or research methodology; for example, Preregistration and Registered Reports
re useful for disciplines where hypothesis testing is common but may be less appropriate in disciplines
ith a focus on exploratory research or where researcher bias is arguably less prevalent. We remain ten-

ative in our language here, nevertheless, because it can be argued that Preregistration is applicable to
xploratory research to prevent ‘postdiction’ once data are analysed [20 ,91 ]. Furthermore, no research
s completely free of either researcher or publication bias, and Preregistration and Registered Reports
rovide a protective mechanism [22 ,92 ]. 
Turning to methodological variations, open research has been predominantly signposted in quanti-

ative research domains, owing to concerns about researcher bias and QRPs (e.g. p- hacking; HARK ing)
hat reduce replicability, reproducibility and transparency [7 ,71 ]. It is therefore unsurprising that quan-
itative researchers in this study showed the highest, and most uniform, awareness and use of open
esearch practices. Despite this, use of Preregistration, Open Peer Review, Replication and Registered
eports fell below 50%. Potential explanations for this may be that structural and cultural incentives still
redominantly recognize novelty over rigour that influence researcher behaviour, as well as the mis-
onception that preregistration and registered reports reduce novelty, creativity and exploration [93 ].
n contrast, qualitative and mixed methods researchers showed markedly lower awareness of several
eproducibility-oriented practices (e.g. Open Code, Preregistration and Registered Reports) and reported
ery low usage, with no practice other than OA Publications exceeding 50%. Recently, there have been
ritical discussions regarding the ontological and epistemological (in)compatibility of many open re-
earch practices for qualitative research [67 ,68 ,94 ,95 ]. Viewing open research as incompatible with one’s
yalsocietypublishing.​org/​rsos/​article-pdf/​doi/​10.​1098/​rsos.​260462/​6159555/​rsos.​260462.​pdf
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ethodological framework has been reported as a barrier to PhD students’ participation [96 ], and there
ave been calls to ensure epistemological pluralism in open research reform [68 ]. 
Across career stages, awareness was particularly low for Preregistration, Registered Reports and Re-

earch Co-production. Key variations occur in use of open research practices, with professors using OA
ublications the most and PhD students the least, potentially owing to the allocation of resources and
ccess (e.g. funding for OA from grants or institutional publishing partnerships) as well as PhD students
aving less opportunity to publish their work. For PhD students and non-permanent associate lecturers,
se of all open research practices except for OA Publications fell below 50%, with the use of Replication
nd Registered Reports particularly low. This likely reflects the precarity and incentive structures faced
y early career researchers, including pressure to prioritize novelty, limited access to resources and the
erceived time and administrative costs of Replications and Registered Reports [22 ,97 ] (see [33 ,98 ] for
ebates). Professors also reported using more open research practices, except for Registered Reports.
his may reflect their experience and time in the field, with Registered Reports being a relatively newer
ractice than others. 
We further explored supportive mechanisms that may facilitate open research. Here, we found that

eing involved in an open research initiative was associated with greater awareness and use across all
ractices. Given that use of Preregistration, Registered Reports and Replication was the lowest across
ubsamples, involvement in an open research initiative may be an effective strategy to increase adop-
ion. However, owing to the correlational nature of these data, it may also be the case that those who
re already using open research practices will join associated initiatives. Underpinned by the COM-B
odel of behaviour change [77 ], respondents reported that the top five strategies that would support
pen research were incentives from funders, institutions or other regulators ( social opportunity ), dedicated
unding ( physical opportunity ), recognition in promotion and recruitment criteria ( social opportunity ), more
raining and more information ( both psychological capability ). Indeed, there have been positive steps to in-
orporate open research training for both researchers and students [16 ,36 ], incentives such as badges for
pen research adoption [43 ], changes to research assessment and funding for meta-research (see [37 ]).
et more work is needed to ensure that adopting open research does not create (further) inequities in
he academic ecosystem. For example, it should be recognized that open research requires time and ef-
ort [62 ], and, therefore, a culture of slower science —emphasizing quality and rigour over quantity and
aste—should be prioritized [99 ]. 
Turning to the qualitative data, we found that 10 out of the 13 COM-B statements were supported

y respondents’ perceptions of open research. Here, barriers to engagement were highlighted, clustered
round the need for support (information, education and administration), clarification of ethical and le-
al matters (particularly for sensitive qualitative data) and reform of assessment and incentive systems
e.g. guidelines from journals/funders; promotion and hiring criteria). Additional statements were also
eveloped and mapped onto the COM-B model. These focused on implementing rules and regulations
 physical opportunity ), alternative publishing models ( physical opportunity ), a need for culture change ( so-
ial opportunity ), conversations and consideration of the challenges in conducting open research ( reflective
otivation ) and acknowledging that a ‘one size fits all approach’ is not always possible or appropriate

 reflective motivation ; e.g. for patents, see [65 ]). 

.1. Limitations and future directions 
ur findings are limited by our sampling strategy and survey methodology. First, respondents were
ainly from Europe (77%) with low representation from Asia, Africa and the Middle East. This is an im-
ortant consideration because opportunities to participate in open research may not be equal; researchers
n developing countries may experience greater barriers [56 ]. Furthermore, data from six disciplines are
ot reported here because there were fewer than 50 respondents. We therefore recommend this work be
xpanded through global consortia and big team science approaches [61 ]. 
Second, we recruited a convenience sample primarily through international reproducibility networks.

s a result, researchers who are already aware of and using these practices, or hold more positive percep-
ions towards open research, may have been more likely to respond. This sampling approach, combined
ith the self-report nature of the survey, means that the observed estimates of awareness and use may
e an overestimation relative to the broader research population. Our demographic data provide some
artial reassurance in this regard, as more respondents reported not being involved in an open research
nitiative ( n = 2379) than involved ( n = 601), yet this does not fully resolve issues of sampling and social
esirability biases. 
yalsocietypublishing.​org/​rsos/​article-pdf/​doi/​10.​1098/​rsos.​260462/​6159555/​rsos.​260462.​pdf
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Finally, respondents were asked whether they had used each of 11 open research practices, but this
oes not capture frequency of use. Consequently, estimates of use should be interpreted as indicators
f ‘lifetime prevalence’. Furthermore, apparent variations in awareness and use between practices may
eflect respondent’s familiarity with terminology or differences in how long these practices have existed.
or example, the term ’Open Research’ is also commonly referred to as ’Open Science’ and ’Open Scholar-
hip’, and ’Research Co-production’ is referred to as ’Citizen Science’ and ’Crowdsourcing’. In addition,
ractices such as OA Publications, and in some disciplines Preprints, predate others, such as Preregistra-
ion and Registered Reports. These factors may explain why awareness and use of open research were
ot highest among the 11 practices measured. Ongoing efforts to develop more consistent and precise
efinitions of open research terms (e.g. [100 ]) are likely to improve both measurement and awareness
ver time. 
An alternative methodological approach that can overcome these limitations is to assess use of open

esearch practices directly from research outputs (e.g. [101 ]), which can extend to evaluations of practice
sability/efficacy [102 ,103 ]. While output-based measures provide objective estimates of use, they can-
ot capture present engagement with certain practices (e.g. Preregistration and Research Co-production)
wing to the time lag between practice implementation and publication. Moreover, such approaches offer
imited insight into researchers’ awareness, which is critical for informing training initiatives. Triangula-
ion of these methods can provide more reliable estimates of open research awareness and use that can
e tracked longitudinally to evaluate behaviour change. 

. Conclusion 

e explored awareness and use of 11 common open research practices in a large international sample of
ultidisciplinary researchers. In general, awareness and use were highest for OA Publications and lowest

or Registered Reports. Furthermore, there was an awareness–use gap across all practices and important
ariations between regions, disciplines, methodologies and career stages. These findings highlight the
eed to consider when open research implementation is applicable, possible and appropriate. Estimates
f open research awareness can inform training, while estimates of use can inform policy development
nd longitudinal evaluations of behaviour change. Qualitative responses provide further insight into
pportunities and barriers to adoption. Informed by the COM-B model of behaviour change, our findings
urther identify that initiatives which target social and physical opportunity (e.g. incentives from funders
nd institutions, dedicated funding and recognition) and psychological capability (more information and
raining) may increase adoption of open research practices. 
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