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Abstract

Background and objective: There is currently no standardised way to share information across disciplines about
initiatives, including fields such as health, environment, basic science, manufacturing, media and international
development. All problems, including complex global problems such as air pollution and pandemics require reliable
data sharing between disciplines in order to respond effectively. Current reporting methods also lack information
about the ways in which different people and organisations are involved in initiatives, making it difficult to collate
and appraise data about the most effective ways to involve different people. The objective of STARDIT (Standardised
Data on Initiatives) is to address current limitations and inconsistencies in sharing data about initiatives. The STARDIT
system features standardised data reporting about initiatives, including who has been involved, what tasks they did,
and any impacts observed. STARDIT was created to help everyone in the world find and understand information
about collective human actions, which are referred to as ‘initiatives. STARDIT enables multiple categories of data to be
reported in a standardised way across disciplines, facilitating appraisal of initiatives and aiding synthesis of evidence
for the most effective ways for people to be involved in initiatives. This article outlines progress to date on STARDIT;
current usage; information about submitting reports; planned next steps and how anyone can become involved.

Method: STARDIT development is guided by participatory action research paradigms, and has been co-created with
people from multiple disciplines and countries. Co-authors include cancer patients, people affected by rare diseases,
health researchers, environmental researchers, economists, librarians and academic publishers. The co-authors also
worked with Indigenous peoples from multiple countries and in partnership with an organisation working with Indig-
enous Australians.

Results and discussion: Over 100 people from multiple disciplines and countries have been involved in co-design-
ing STARDIT since 2019. STARDIT is the first open access web-based data-sharing system which standardises the way
that information about initiatives is reported across diverse fields and disciplines, including information about which
tasks were done by which stakeholders. STARDIT is designed to work with existing data standards. STARDIT data will
be released into the public domain (CCO) and integrated into Wikidata; it works across multiple languages and is
both human and machine readable. Reports can be updated throughout the lifetime of an initiative, from planning

*Correspondence: Jack.Nunn@ScienceForAll.World

! Director of Science for All (Education Charity Registered in Australia),
Melbourne, Australia
Full list of author information is available at the end of the article

©The Author(s) 2022, corrected publication 2022. Open Access This article is licensed under a Creative Commons Attribution 4.0
International License, which permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you
give appropriate credit to the original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes

were made. The images or other third party material in this article are included in the article’s Creative Commons licence, unless indicated
otherwise in a credit line to the material. If material is not included in the article’s Creative Commons licence and your intended use is not
permitted by statutory regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To
view a copy of this licence, visit http://creativecommons.org/licenses/by/4.0/. The Creative Commons Public Domain Dedication waiver
(http//creativecommons.org/publicdomain/zero/1.0/) applies to the data made available in this article, unless otherwise stated in a
credit line to the data.


http://orcid.org/0000-0003-0316-3254
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s40900-022-00363-9&domain=pdf

Nunn et al. Research Involvement and Engagement 2022, 8(1):31 Page 2 of 28

to evaluation, allowing anyone to be involved in reporting impacts and outcomes. STARDIT is the first system that
enables sharing of standardised data about initiatives across disciplines. A working Beta version was publicly released
in February 2021 (ScienceforAll.World/STARDIT). Subsequently, STARDIT reports have been created for peer-reviewed
research in multiple journals and multiple research projects, demonstrating the usability. In addition, organisations
including Cochrane and Australian Genomics have created prospective reports outlining planned initiatives.

Conclusions: STARDIT can help create high-quality standardised information on initiatives trying to solve complex
multidisciplinary global problems.

Keywords: Data, Open, Standardised, Participatory, Democracy, Evidence, Systematic, Genomics, Health, Indigenous

Plain English Summary

All major problems, including complex global problems such as air pollution and pandemics, require reliable data
sharing between disciplines in order to respond effectively. Such problems require evidence-informed collaborative
methods, multidisciplinary research and interventions in which the people who are affected are involved in every
stage. However, there is currently no standardised way to share information about initiatives and problem-solving
across and between fields such as health, environment, basic science, manufacturing, education, media and inter-
national development. A multi-disciplinary international team of over 100 citizens, experts and data-users has been
involved in co-creating STARDIT to help everyone in the world share, find and understand information about collec-
tive human actions, which are referred to as ‘initiatives. STARDIT is an open access data-sharing system to standardise
the way that information about initiatives is reported, including information about which tasks were done by different
people. Reports can be updated at all stages, from planning to evaluation, and can report impacts in many languages,
using Wikidata. STARDIT is free to use, and data can be submitted by anyone. Report authors can be verified to
improve trust and transparency, and data checked for quality. STARDIT can help create high-quality standardised infor-
mation on initiatives trying to solve complex multidisciplinary global problems. Among its main benefits, STARDIT
offers those carrying out research and interventions access to standardised information which enables well-founded
comparisons of the effectiveness of different methods. This article outlines progress to date; current usage; informa-

tion about submitting reports; planned next steps and how anyone can become involved.

Introduction

Background

Many problems facing life on earth transcend the
capacity of any single discipline to address. For exam-
ple, problems such as pandemics, air pollution and bio-
diversity destruction cannot be characterised solely as
‘public health] ‘environment’ or ‘education’ problems [1,
2]. Solving such problems calls for holistic approaches
[3] and will require governments, industry, research
organisations and people around the world to work in
partnership.

People need access to valid and reliable informa-
tion to make informed decisions [4], which typically
requires evidence. Depending on the context, this evi-
dence-informed approach is called ‘research; ‘evalua-
tion’ [5], ‘international development, ‘education’ or an
‘initiative’ Hereafter all of the above will be referred to
as ‘initiatives. For example, when deciding a response
to a pandemic, standardised data can improve retrieval
of relevant information which can be used to inform
which affected individuals or organisations could
be involved in the design of the response and which
outcomes are most important [6]. This can include

deciding which stakeholders should be involved in
which tasks, such as prioritising outcomes.

In this article we explain how Standardised Data on
Initiatives (STARDIT) builds on work to date by stand-
ardising a wide variety of data in a format applicable
across multiple sectors, disciplines and languages. It is
hoped that the creation of this evidence base will add
to understanding and evaluating what works, for whom,
why, and in what circumstances [7-10]. Hereafter, data
generated by an initiative (including raw data), informa-
tion about the data (meta-data) and information about
the initiative will all be referred to as ‘data’ unless other-
wise specified.

In 2020, the United Nations Secretary-General stated
that ‘purposes that involve data and analytics permeate
virtually all aspects of our work in development, peace
and security, humanitarian, and human rights, encourag-
ing ‘everyone, everywhere’ to ‘nurture data as a strategic
asset for insight, impact and integrity—to better deliver
on our mandates for people and planet’ [11]. Simi-
larly, the United Nation’s Paris Agreement highlighted
the critical role of ‘sharing information, good prac-
tices, experiences and lessons’ in response to preventing
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irreversible climate change [12]. While organisations
such as Cochrane (health) and The Campbell Collabora-
tion (social sciences) are working to create high-quality
systematic reviews of medical, social and economic ini-
tiatives, there remain limitations to the data available for
such reviews. After a recommendation from the Organi-
sation for Economic Co-operation and Development
(OECD), successful data sharing initiatives in biodiversity
exist, such as the Global Biodiversity Information Facility
(GBIF) [13], however there also remain limitations and
accessibility issues in sharing and standardising biodiver-
sity data [14, 15].

It is often essential to include those affected by initia-
tives in the design and delivery of those initiatives [16].
For example, with an initiative to respond to a pandemic,
those creating and delivering an initiative, and those
affected by the outcome may be the same people. Forms
of participatory action research where anyone can be
involved in any aspect of research [17] (including amor-
phous terms such as ‘citizen science’ [18]) are increas-
ingly recognised as crucial paradigms for solving such
global problems, as they can help ensure that initiatives
are aligned with the priorities of those affected [19-21].
However, while the importance of involving people is
clear [7], evidence-informed methods of doing so are
limited [9, 22-26].

A recent statement defined a role for the public in
‘data intensive’ health research [27]. While in the health
research disciplines there are over 60 different tools or
frameworks for reporting or supporting public involve-
ment, most published tools or frameworks are not used
beyond the groups that developed them, and none work
across multiple disciplines or languages [28]. Current
reporting methods also lack information about the ways
in which different people are involved in initiatives, mak-
ing it difficult to collate and appraise data about the most
effective ways to involve different people. In addition,
‘citizen science’ and ‘participatory action research’ are
blurring the lines between concepts such as ‘researcher,
‘public; ‘patient’ and ‘citizen’ [9, 29-33].

The STARDIT tool features standardised data report-
ing about initiatives, including who has been involved,
what tasks they did, and any impacts observed. STAR-
DIT was created to help everyone in the world find and
understand information about collective human actions,
which are referred to as ‘initiatives. In addition to provid-
ing new standardised data categories for describing who
was involved in which tasks of an initiative, STARDIT
can also incorporate the many existing data standards
(see Additional file 1 ‘Using Standardised Data on Initia-
tives (STARDIT): Beta Version Manual’), thus creating
a unifying system for data hosting, linking and analy-
sis. STARDIT can also report any different ‘interests’ of
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stakeholders and the ways power is shared between dif-
ferent stakeholders. The word ‘stakeholders’ here includes
the public, those who have important knowledge, exper-
tise or views that should be taken into account and others
with a ‘stake’ in an initiative [34, 35].

Stakeholders can also include people who have finan-
cial, professional, social or personal ‘interests. An ‘inter-
est’ can include a kind of commitment, goal, obligation,
duty or sense of connection which relates to a particu-
lar social role, practice, profession, experience, medical
diagnosis or genomic variation [36]. These can include
financial or other interests which may compete or con-
flict with ‘public interest’ [37]. For example, a systematic
review found that industry funded research is more likely
to have outcomes favouring those with financial interests
who are sponsoring the research [37, 38]. Other examples
include people from certain sub-populations (including
those from populations more likely to be exploited [39]),
Indigenous peoples, or people affected by rare diseases
may have a personal interest in initiatives relevant to
those specific populations, separate to the ‘general public’
[9, 40-42]. For example a person with a rare disease may
have a personal ‘interest’ in research into a treatment for
that disease [42]. STARDIT allows standardised report-
ing of stakeholders and any interests.

Sharing data in a consistent way may help ensure that
benefits of initiatives are shared more equitably (for
example, by improving accountability) [9]. In addition
sharing information about who ‘owns’ or controls access
to data and how such data access decisions are made can
help people make informed decisions about participating
in research [42]. By reporting involvement in initiatives,
STARDIT also allows acknowledgement of people other-
wise excluded from the public record—such as patients,
people donating personal data, medical writers, labora-
tory assistants, citizen scientists collecting or analysing
data, custodians of traditional or Indigenous knowledge,
translators, interviewers, coders and code reviewers.

Objective

The objective of STARDIT is to address current limita-
tions and inconsistencies in sharing data about initiatives.
The STARDIT tool features standardised data reporting
about initiatives, including who has been involved, what
tasks they did, and any impacts observed. STARDIT is
designed to support a culture of partnership across disci-
plines and beyond, and is, wherever possible, aligned and
interoperable with existing reporting models and frame-
works such as those used in health, environment, manu-
facturing, publishing, government policy, education, arts
and international development (see Table 1). In addition,
the STARDIT Preference Mapping (STARDIT-PM) tool
provides a standardised way to report information about
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different stakeholders” preferences, including preferences
for power-sharing and methods of involving people dur-
ing an initiative (see section ‘Mapping preferences for
involvement’).

In alignment with the UNESCO Recommendation on
Open Science [43], the co-created values of the STAR-
DIT project state that designs and code should always be
open access and relevant licences should always be those
which allow others to build on and improve the project,
while maintaining central control over quality (such as
the Creative Commons Attribution-ShareAlike 4.0 Inter-
national license (CC BY-SA 4.0) and the GNU General
Public License (GPL) 3.0 for code. STARDIT data will
released into the public domain (CCO) and integrated
into Wikidata, which is a free and open knowledge base
for collaboratively editing structured data [44]. The work-
ing Beta Version of STARDIT uses Wikidata to enable
definitions to be co-created by contributors anywhere in
the world, and therefore works across human languages,
with interoperability with other platforms planned for
future versions.

Potential applications

STARDIT’s potential applications are summarised in
Table 1. Among the principal applications, STARDIT
offers public access to standardised information which
enables the comparison of methods with the most
impacts, such as ways of involving stakeholders in ini-
tiatives. The United Nations defines assessing impact as
‘establishing cause and effect chains to show if an inter-
vention has worked and, if so, how’ [45]. With more data
being shared, STARDIT could support decision making
when planning stakeholder involvement in initiatives,
and enable more people to assess the rigour of impact
assessments [45]. This will be achieved by structuring the
data in a way to allow such comparisons between differ-
ent outcomes and methods of involving people, including
using machine learning algorithms (including artificial
intelligence).

In addition, STARDIT could be used to share infor-
mation which makes research more reproducible [46,
47], improving accessibility to the information required
to critically appraise research and evidence and thus
improving trust in processes such as the scientific
method [48, 49], and facilitate an appraisal of differ-
ent knowledge systems, including Indigenous knowl-
edge systems [50]. Such data sharing could also improve
the translation of trusted, quality research and data, by
empowering people to both access and appraise relevant
data. For example, improved access to more standard-
ised information (in multiple languages) about data and
outcomes, could help to facilitate more informed col-
laborations between researchers and those monitoring

Page 8 of 28

and protecting critically-endangered species, particularly
where there is no common language [51-53].

In addition, many industries use self-regulatory pro-
cesses to govern industry practices, with examples
including the Forest Stewardship Council (FSC), Marine
Stewardship Council (MSC) [54], Certified B Corpora-
tions [55], and multiple Good Manufacturing Practice
(GMP) guidelines. STARDIT could be used to improve
public awareness of, and access to, the data already
reported by such self-regulatory standards. Increased
transparency could, for example, support people to make
informed decisions when investing or buying products;
automate analysis of data to facilitate such decisions, and
improve accountability overall.

Defining ‘initiative’ and ‘involvement’

As STARDIT is designed to report data across disci-
plines, distinctions between concepts such as ‘interven-
tion, ‘research; ‘project, ‘policy, ‘initiative’ (and similar
terms) are of secondary importance compared with com-
municating ‘the aims or purposes of specified actions’;
‘who did which tasks or actions’; ‘are there competing or
conflicting interests, and the ‘outcomes from a specific
action! In this way, STARDIT can be used to report on
any kind of collective action, which can include interven-
tions, projects or initiatives—including a clinical study,
education interventions or any kind of evaluation [5, 56,
57]. In this article, we use the word ‘initiative’ to describe
any intervention, research or planned project which is
a kind of collective human action. We define ‘involving’
people as the process of carrying out research, initiatives
or interventions with people, rather than on them [58].
Involvement occurs when power is shared by researchers,
research participants, and other relevant stakeholders
(such as the public, industry representatives and experts).
While meanings of these terms are often imprecise and
can be used interchangeably, ‘involvement’ here is dis-
tinct from ‘engagement. We consciously use ’‘involve-
ment’ rather than ’‘engagement’ to emphasise active
participation that goes beyond simply receiving informa-
tion about initiatives. We use ‘engagement’ here to mean
where information and knowledge about initiatives is
shared, for example, with study participants who remain
passive recipients of interventions [59-61].

Using and developing data standards

The current Beta Version of STARDIT maps terms and
concepts using the Wikidata initiative (part of the Wiki-
media Foundation) [36], which includes definitions
(taxonomy), a way of describing relationships between
concepts (ontology) [37], and a system to translate defi-
nitions and ontology between many languages. Examples
of existing taxonomies include the National Library of
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Medicine’s Medical Subject Headings (MeSH), which are
used extensively in multiple kinds of literature reviews
[38].

How to involve people in combining or merging over-
lapping taxonomies for different subsets of data has
been identified as an important question in the process
of taxonomy [62, 63]. By using Wikidata, STARDIT can
be used by anyone to store both publicly accessible data
and meta data (data about data), and link to hosted struc-
tured linked data. While STARDIT is a novel element set,
where possible it will also incorporate element sets from
established data standards and map them where possible
(see Table 6 in the Additional file 1 for examples of data
standards which could be incorporated). This includes
standard elements and value sets and controlled vocab-
ularies [64]. The terms used in this paper are working
terms, which will be progressively standardised over the
lifetime of the project.

Structured Wikidata can help define terms and con-
cepts clearly and unambiguously, in a transparent and
open way. For example, colours in the spectrum are
described by a standard numerical code in Wikidata,
whereas the names of colours change according to differ-
ent languages. Also, people with different DNA variations
will also experience some colours differently. Similarly,
the Wikidata entry for ‘patient’ has the human-readable
definition of ‘person who takes a medical treatment or
is subject of a case study’ (translated into 54 other lan-
guages) and a machine-readable definition consisting
of dozens of semantic links to and from other Wikidata
entries [39]. The terms ‘participant’ and ‘research par-
ticipant’ are similarly coded, defined and translated. For
terms that do not currently exist in Wikidata (for exam-
ple, ‘biobank participant’), a definition can be contrib-
uted by anyone in any language, refined by other users,
then coded and translated into multiple languages by
Wikidata. Developing taxonomies and ontologies will be
an ongoing process facilitated by the current Wikidata
infrastructure, and may require creating additional tools
to create more inclusive ways of involving people in
developing taxonomies [40].

Methods and paradigms

Participatory action research

STARDIT development is guided by participatory action
research (PAR) paradigms, which guide initiatives by
aiming to involve all stakeholders in every aspect of the
development and evaluation of an initiative [65, 66]. Par-
ticipatory research is a form of collective, self-reflective
enquiry undertaken by people in order to understand
their situation from different perspectives [67]. Develop-
ment has also been influenced by existing work in health
research, including the multidisciplinary area of public
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health, which incorporates social, environmental and
economic research. In a health context, participatory
research attempts to reduce health inequalities by sup-
porting people to be involved in addressing health issues
that are important to them, data collection, reflection
and ultimately in action to improve their own health [68].
At the core of participatory research is ‘critical reflexivity’
The process asks people involved to reflect on the causes
of problems, possible solutions, take any actions required
which might improve the current situation, and evaluate
the actions [66].

Rights-based paradigm

The United Nations (UN) Universal Declaration Human
Rights states everyone should be able to ‘receive and
impart information and ideas’ [69]. The UN also states
that democracy, development and respect for all human
rights and fundamental freedoms are interdependent and
mutually reinforcing’ [70]. To uphold human rights and
‘environmental rights’ [71], and for ‘the maintenance of
peace, people require ‘media freedom’ in order to ‘seek,
receive and impart information’ [70], free of unaccount-
able censorship. STARDIT has been created in order to
help anyone uphold these universal rights, by providing a
way to share open access information in a structured way
with a transparent process for quality checking.

Cultural neutrality

Values, assumptions, ways of thinking and knowing are
not shared universally. The participatory process used
for developing STARDIT required and will continue to
require that it attempts to map cultural variations, in
order to avoid unconsciously reinforcing particular (often
‘dominant’) [72] values. Transparent acknowledgement of
differing values and perspectives is critically important,
in particular when mapping if different stakeholders’
values are complementary or opposing. A participatory
process requires mapping all of these perspectives and,
where possible, involving people in labelling different
perspectives and values. For example, STARDIT has
already been used to map the varying perspectives of
multiple stakeholders when planning a multi-genera-
tional cohort study [73].

Many problems facing humans are shared by non-
human life forms and ecosystems, including rapid climate
change, air pollution and sea-level rise. If initiatives are
to operate in inclusive, culturally-neutral ways, recon-
sideration of the language used to describe relationships
between humans, non-human life and the environment is
essential [74]. Environmental and social sciences are chal-
lenging and redefining colonial-era concepts of what can
be ‘owned’ as property or who ‘owns’ [74, 75]. As a result,
ecosystems such as rivers and non-human animals, are
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being assigned ‘personhood’ [76-78]. For example, a
public consultation by a ‘dominant’ group might ask,
‘who owns the rights to the water in a river system?” [72].
This question imposes the dominant group’s values on
people who may not share the same concept of ‘owner-
ship’ In this way, Western European legal and economic
traditions are frequently incompatible with those of some
Indigenous peoples’ [74, 79, 80].

The participatory process used for developing STAR-
DIT has attempted to be transparent about how differ-
ent stakeholders have been involved in shaping it in order
to improve how the system can be used to map values
and provide more culturally neutral guidance for plan-
ning and evaluating involvement in initiatives. However,
it is acknowledged that it will be a challenging process
to ‘de-colonialise’ and ‘de-anthropocise’ language and
action [81, 82], as this may be perceived as a challenge
to some people’s cultural attitudes which may not align
with the United Nation’s universally enshrined principles
of democracy, human rights and environmental rights.
In addition, ongoing co-design will be required to ensure
STARDIT is as accessible and inclusive as possible.

Development phases and methods

Both the STARDIT Alpha version (0.1) and the Beta ver-
sion (0.2) have already involved people from diverse dis-
ciplines and backgrounds in the development, as this is
integral to its effectiveness (Fig. 2). It has been co-created
using methodologies informed by PAR and other health
research reporting guidelines [83]. PAR describes related
approaches which involve experts (such as researchers),
the public and other stakeholders “working together,
sharing power and responsibility from the start to the
end of the project” [84, 85].

The Alpha version of STARDIT (version 0.1) followed
the recommendations of a 2019 scoping review led by
Nunn et al., which mapped public involvement in global
genomics research [9]. This review stated that ‘without
a standardized framework to report and transparently
evaluate ways people are involved, it will be difficult to
create an evidence base to inform best-practice’ [9]. This
review was followed by an additional review (conducted
in 2020 led Nunn et al., and to be submitted for publica-
tion in 2022), which mapped international guidance for
planning, reporting and evaluating initiatives across mul-
tiple disciplines, and found 158 different reporting stand-
ards and reporting guidelines across disciplines (see the
preliminary results in Table 7 of Additional file 1) [86].
This included 7 different biodiversity reporting stand-
ards, and 15 different reporting standards for health
research. STARDIT was also informed by a number of
PAR projects [41, 87, 88], and a report for the Wikimedia
Foundation by the charity Science for All [89].
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The charity Science for All has hosted the co-creation
process since 2019. Science for All is a charity based in
Australia which supports everyone to get involved in
shaping the future of human knowledge, with co-cre-
ated values guiding their work [90]. Development was
informed by a number of literature reviews and guide-
lines, with methods of involving people in the develop-
ment of STARDIT guided by the Enhancing the Quality
and Transparency of Health Research (EQUATOR) net-
work’s approach to developing reporting guidelines [83,
91]. Methods of involving people included public events,
online discussions and a consultation process. Owing to
there being no formal budget for this project, the abil-
ity to actively involve people who can't afford to volun-
teer their time for free was restricted. Details about how
inclusive ways of involving people were used are included
in the publication consultation report [92]. This includes
information about working with people from lower, mid-
dle and high-income countries, Indigenous peoples from
Australia and Indonesia, people affected by cancer and
rare diseases from Europe and the Americas, and people
with expert knowledge of protecting endangered ani-
mals and eco-systems. The STARDIT project is actively
seeking funding from organisations which align with our
values, in order to ensure the project is as inclusive as
possible.

The co-creation process is currently being supported
pro-bono by Science for All, and has also received in-
kind support from individuals and organisations world-
wide. A modified Delphi technique was used at some
stages, with this method to be reviewed when co-creating
future versions [93, 94]. Many people were invited to pro-
vide feedback on all aspects of STARDIT, including its
feasibility, design and implementation. They could com-
ment anonymously using online forms and shared docu-
ments, in online discussion forums, via email or during
face-to-face or video meetings.

After the feedback from the Alpha version was col-
lated, work began on the Beta version. Between January
2020 and August 2021 multiple meetings and presenta-
tions took place to inform the Beta version, with some
planned face-to-face involvement cancelled owing
to the COVID-19 pandemic. Online activities where
feedback on STARDIT was invited and given included
interactive presentations by Jack Nunn to the WikiCite
2020 Virtual conference [95], Poche Centre for Indig-
enous Health [96], Ludwig Boltzmann Gesellschaft
[97], La Trobe University [98], Australian Citizen Sci-
ence Association [99] and Rare Voices Australia. In
addition, between February 2021 and May 2021, a total
of 27 people provided feedback on the Beta version via
the online form and collaborative document. Over 7000
words of feedback and comments were provided via
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the online form with 144 separate points, comments or
corrections [92]. More detailed information about the
consultation process for the Alpha and Beta versions
up to May 2021 can be found in the 2020 and 2021
public consultation reports [92, 100] and in the Addi-
tional files 2, 3 and 4. Further information about who
was involved in the Beta Version development and pro-
posed future development phases can be found in the
Additional file 1.

Science for All also hosts an online working group
which continues to guide the development of STARDIT
according to the terms of reference [101]. Anyone is
welcome to join the working group, contribute to dis-
cussions and vote on decisions and ensure alignment
with other initiatives. STARDIT and all associated
work and co-designed logos (see Fig. 1) are currently
published under the Creative Commons Attribution-
ShareAlike 4.0 International license (CC BY-SA 4.0)
[102], with the quality of any future iterations being the
responsibility of not-for-profit host organisations and
future licensing decisions to be made transparent, with
anyone invited to be involved. The co-design process
so far is summarised in Fig. 2, with further information
about the process available in Additional file 1.

Version one implementation

Now STARDIT Beta (version 0.2) has been published,
a Beta version implementation article will be initiated,
demonstrating the use of machine learning to generate
STARDIT reports using mapped data from a number of
international partner organisations. Work will then begin
on the next version (version 1.0). Those involved with
STARDIT development will disseminate information,
gather feedback and recruit more people and organisa-
tions to participate as project partners and potentially
funders. This stage is estimated to take between 2 and
3 years, at which point a working group will formally
invite other appropriate partner organisations (such as
the UN and WHO) to adopt the STARDIT framework.
A Steering Group will be established to oversee and con-
tinually improve the STARDIT system. STARDIT will
require continued working with publishers, research
funders and governments to encourage adoption of the
reporting tool. More detail on the proposed next stages
can be found in the Additional file 1 in the section ‘Devel-
opment phases’

Results

This section summarises the results from the process
of co-designing STARDIT. Since the start of the project
in 2019, over 100 people from multiple disciplines and
countries have been involved in co-designing STARDIT.
A working Beta version was publicly released in February
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2021 (ScienceforAll.World/STARDIT). Subsequently,
STARDIT reports have been created for peer-reviewed
research in multiple journals and multiple research pro-
jects [41, 42, 87, 88, 103—105]. In addition, organisations
including Cochrane [106, 107] and Australian Genomics
[108] have created prospective STARDIT reports outlin-
ing planned initiatives that will use STARDIT to report
them. The Cochrane Council voted to use STARDIT to
report planned work on creating a values statement [106,
107], while the Australian Genomics working group
‘Involve Australia’ voted to use STARDIT to report their
planned work [108].

Beta version interface

A link to the working Beta version can be found at: Sci-
enceforAll.World/STARDIT/Beta [109]. The data fields
in the STARDIT system co-created during the pro-
cess described in this article are summarised in Table 4.
Table 5 presents the full version of the data fields. The
‘Minimum Contribution Reporting Form’ (MICRO)
specifies the minimum information required to make a
STARDIT report and these fields are highlighted in the
table and marked with an asterisk (*).

Authorship

Acknowledging those involved in reporting ensures
accountability for accuracy and increases trust in report
content. STARDIT reports must be completed by named
people who are accountable for the data being reported.
Ideally, a public persistent digital identifier (for exam-
ple, an ORCID number) [110] or an institutional email
address will be linked to authors’ names using Wikidata.

Reports cannot be completed anonymously, but STAR-
DIT editors can redact author details from publicly
accessible reports for ethical reasons (such as privacy or
risks to safety).

Report authorship can be led by any stakeholder,
including people associated with, or affected by, the ini-
tiative such as employees, researchers, participants, or
members of the public. The affiliations of people formally
associated with the initiative can be shared in a report.

Submission and editorial process

Reports can currently be submitted to STARDIT via a
simple online form or emailed as a document file. At
present, only data which is already publicly accessible
can be included in a STARDIT report. It is a way of
collaboratively structuring data, not a primary reposi-
tory for data. Once a report is submitted, editors can
review content for quality control (for example, check-
ing that publicly accessible URLs and URIs align with
the data in the report), but will not critically appraise
the initiatives or methods. The Editorial process is
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': STARDIT

Fig. 1 STARDIT Logo

currently parallel to the WikiJournal process, involving
selected Editors from these journals. While Editors will
not approve the ethics of the initiative, a transparent
process for considering ethical issues will be consid-
ered before publishing a report. The Editors may con-
sider questions such as, ‘Does data need to be redacted
in order to prevent harm and protect or preserve life?’
or, ‘Is personal information being shared without con-
sent?” For more information about the Editorial process
for reviewing data quality and ethical considerations,
see the section ‘Editorial and peer review of STARDIT
reports’ of the Additional file 1 ‘STARDIT Manual Beta
Version!

Once approved by the Editors, the STARDIT data
will be entered into the database in a machine-readable
format using structured data, based on the widely used
Resource Description Framework (RDF) developed by
the World Wide Web Consortium (W3C), which is used
by Wikidata [111]. Each STARDIT report is assigned a
unique Wikidata item number and all previous versions
are navigable in a transparent history.

In future versions, it is proposed that stakeholders will
be able to submit reports directly via an application pro-
gramming interface (API), which will facilitate machine
automation of STARDIT report creation. In addition,

Page 12 of 28

machine learning algorithms could be programmed to
generate STARDIT reports from existing databases.
As humans and machines submit reports, categories or
meta-tags will be suggested (such as ‘patient, ‘member
of the public’), with the option of adding, or co-defining,
new categories using the Wikidata system for structured
data [112].

The database will generate a unique version number for
the report with a Digital Object Identifier (DOI). To cre-
ate an immutable version, the report will also be using the
Internet Archive (a charity which allows archives of the
World Wide Web to be created, searched and accessed
for free) [113]. Finally, the report will be assigned a sta-
tus, with the data quality checking being described as:

+ manually added, no human review (low quality
checking—no DOI assigned)

+ machine added, no human review (low quality check-
ing—no DOI assigned)

+ human review (medium quality checking—DOI
assigned pending Editorial decision)

+ peer or expert reviewed, with publicly accessible
sources for indicators and references checked (higher
quality checking—DOI assigned pending peer or
expert review).

Processes for data checking and assigning report status
need to be further developed and agreed by the STAR-
DIT working group. For example, developing a transpar-
ent process if a report has been created about an initiative
with no involvement from anyone associated with the
project, or only one subset of stakeholders. In such cases,
the Editorial team might give a short period of time for

—» 2022

5 g

Fig. 2 STARDIT development
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any other stakeholders to be involved in checking and
editing any information.

Updating reports

STARDIT will enable reports to be updated as initia-
tives progress over time. Updates will be reviewed by
the STARDIT Editors. Once an update is approved, the
system generates a new version number, while also pre-
serving the original report. Updates might include, for
example, information about involvement in the initia-
tive, or about dissemination, translation, co-creation of
new metrics to assess impacts, or longer-term outcomes
[114].

A minimum dataset is required for a STARDIT
report. This is called the Minimum Contribution Report
(MICRO) and the required categories are highlighted in
green and marked with an asterisk (*). Relevant Wikidata
items and qualifiers for these fields are provided in the
Additional file 1 in the section ‘Developing taxonomies
and ontologies’ and on the Science for All STARDIT Beta
webpage [109].

Scope and applications

STARDIT is the first and only data-sharing system that
enables standardised sharing of data about how people
are involved in any type of initiative, across any disci-
pline, including involvement in the planning, evaluation
and reporting of initiatives. In addition it allows compari-
son of both evaluation methods and any impacts or out-
comes in relation to standardised terminology. The next
section summarises the current usage of STARDIT, while
Table 1 summarises the proposed scope and potential
further applications.

Current usage

STARDIT provides a way to report data about who did
which tasks in an initiative. STARDIT reports have
already been used to describe a number of research pro-
jects, including data about who did which tasks, ethics
approval, funding, methods and outcomes [41, 87, 88].

In health and medicine, STARDIT is already being
used by an Australian Genomics working group to have
describe planned work to improve guidance on involv-
ing the public in genomic research [108]. The Cochrane
Council voted to use STARDIT to outline a proposed
process for co-creating a Cochrane values statement [107,
115]. Other projects which have used STARDIT reports
include participatory action research projects involving
a large cohort study of >15,000 healthy, elderly research
participants [103], a protocol for precision medicine for
Aboriginal Australians [104], and a group of patients and
families affected by a rare immunological disorder [42],
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and a project involving extended family of donor-siblings
who share the same sperm-donor father [41, 105].

The Wikipedia-integrated open access peer reviewed
WikiJournals are also using STARDIT, which has articles
which are integrated into Wikipedia [116]. For example,
a STARDIT report has been created to share information
about a Wiki Journal of Medicine article about system-
atic reviews (with an associated integrated Wikipedia
page) [116], including information about authors, editors
and peer-reviewers [117]. This allows readers to critically
appraise the source before deciding whether to use or
share it.

An environmental research project has also used
STARDIT to report the initiative, which works with
citizen scientists to locate critically endangered species
using eDNA [118, 119]. Currently, the Standardised Data,
which makes up the STARDIT reports, is structured in
WikiData, and hosted in the STARDIT report format
using WikiSpore, which is hosted on Wikimedia Cloud
Services, and is used as an experimental and supplemen-
tary space to develop potential Wikimedia projects [120].
Figure 3 summarises how Standardised Data is organised.

Further examples of how STARDIT can be used are
provided in the Additional file 1, including; using STAR-
DIT in genomic research for mapping phenotypes
and reporting who was involved in helping define and
describe them; providing data to critically appraise infor-
mation sources (including public videos); report data
about case studies consistently; create ‘living systematic
reviews’ and train machine learning from STARDIT data.

Using STARDIT

Across all disciplines, ‘plan; ‘do’ and ‘evaluate’ are recog-
nised as distinct stages of initiatives [121]. While there
are many ways to involve different people in these stages,
standardised reporting and thus evidence-informed
methods of doing so are lacking [7, 9, 122]. Figure 4
describes how STARDIT can be used to map how peo-
ple might be involved in designing, doing, reporting and
evaluating initiatives, starting with ‘idea sharing’ (Fig. 4).

Reporting initiative design in STARDIT Questions such
as, “‘Who decides how people are involved?” and, “Who
is involving whom?” and ‘what are people’s preferences
for ways of working?’ can be difficult to answer and is an
active area of research [42, 123]. For example, planning a
healthcare initiative requires input from experts as well
as from the people the initiative is intended to help [122].
Figure 5 summarises a way of using STARDIT to report
the design process of initiatives, with Table 2 provid-
ing details about how involvement from different stake-
holders can be reported at different stages. Table 2 also
makes reference to the STARDIT Preference Mapping
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tool (STARDIT-PM). The section ‘Detailed reporting of
design using STARDIT” in the Additional file 1 ‘STAR-
DIT Manual Beta Version’ provides more comprehensive
information.

Mapping preferences for involvement Involving multiple
stakeholders in designing how people should be involved
in initiatives is considered best practice, as it may facilitate
power sharing and improve the process overall [9, 136].
Current explanations of participatory research methods,
and the language used to describe them, vary consider-
ably. There is no agreed, consistent way to describe how
people have been involved in an initiative, or to report the
impacts of their involvement.

The STARDIT Preference Mapping (STARDIT-PM)
tool provides a standardised way to report the prefer-
ence of multiple stakeholders. Anyone can be involved
in creating a STARDIT report, which means that data
on the impacts and outcomes of participation can be
contributed by diverse stakeholders. Such reports will
help researchers make informed decisions when plan-
ning participation in research.

For example, a recent study showed how a charity
for people affected by a rare disease involved a small
number of people affected by the rare disease. They
were involved in discussing preferences for how best
to involve the wider community of people affected in
future research prioritisation and planning [42]. Those
involved had a good understanding of any specific
needs or preferences for involvement, and shared pref-
erences for the tasks (such as overseeing data access),
method (facilitated discussions) and mode of involve-
ment (online text-based discussion). The STARDIT-
PM data about this processes showed a preference for
being involved using online discussions, and the STAR-
DIT report stated that involving people influenced the
way the charity planned to involve people prioritising
research in the future [87].

Examples of completed STARDIT-PM can be found
in the additional files of a number of research projects
[41, 87, 103]. Table 3 summarises questions which can
be asked to map stakeholder preferences with respect to
involvement in initiatives.

The first stage of preference mapping requires indi-
viduals to self-identify as belonging to a specific group-
ing of people. People from that grouping then share
views on how people from other groupings could be
involved (or which groupings should not be involved).
For example, labels for such groupings could include:

«+ only people with a professional role in the initiative
+ everyone (any member of the public who is inter-
ested)
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+ anyone who might be indirectly affected by the initia-
tive

+ only people who are directly affected by the initiative

« only people who are participating in the initiative

+ only people with a financial interest in the initiative.

As a consistent mapping tool for use across all initia-
tives, STARDIT would allow both comparison of diverse
stakeholder views and exploration of similarities and var-
iations in relation to preferences for involvement. Used
alongside other planning tools, this information could
help align initiatives with stakeholders’ preferences. In
this way, how stakeholders are involved throughout an
initiative could be co-designed from the outset. Analysis
of the data about preferences should involve stakeholders
from multiple groupings to ensure that a diversity of per-
spectives are involved in assigning meaning to any data.

Values

The STARDIT co-design process included co-defining
shared values. It was agreed that the STARDIT project
must be implemented in a way which encourages those
involved to acknowledge cultural values and assumptions
in a transparent way. For example, some people can be
labelled as having human-centred (anthropocentric) val-
ues, which values natural resources in relation to benefits
they can provide for humans. In contrast, some people
who think the value of nature should be measured using
non-human outcomes can be labelled ecocentric [137]. A
participatory process requires mapping all of these per-
spectives and, where possible, labelling them.

The values for STARDIT were adapted from an existing
values statement co-created by the charity Science for All
[138], with values specific to the STARDIT project sum-
marised in Table 4. Further information about the values
are provided in the Additional file 1 ‘STARDIT Manual
Beta Version'

Discussion and future versions

Since the inception of this project in 2019, subsequent
world events have included; the worst bushfires in Aus-
tralian history [139] in parallel with misinformation
campaigns funded by industries whose actions increase
the severity and frequency of such fires [140, 141]; the
COVID-19 pandemic and associated "infodemic” of
misinformation [142]; continued violence inspired by
misinformation [143-145]; and "infowars" of informa-
tion control which continue to take place alongside wars
fought with physical weapons [146]. The need for tools
which can provide a way for all global citizens (and their
machines) to share, asses, verify, edit, and link data has
never been greater or more urgent. STARDIT is one such
tool, which, by using Wikidata, will make use of existing
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STARDIT REPORT

Additional data:

Who was involved
and how?

Financial or other

A s , Minimum
inputs or ‘interests

Contribution
Reporting
Form -
minimum set of
data for
STARDIT report

Data management,
control, analysis and
ownership

Impacts, learning or
outputs

Fig. 3 STARDIT technical information summary

STARDIT TECHNICAL INFORMATION SUMMARY

STARDIT MICRO
STANDARDISED DATA

Human Machine
readable readable

Structured using Wikidata

STARDIT REPORT + EXISTING DATA STANDARDS

A STARDIT report + data from existing standards

DATA HOSTING

All data is currently hosted on Wikimedia Cloud Services

and trusted infrastructure, and allows people to co-define
types of data in multiple languages [147-149].

STARDIT is the first tool that enables sharing of
standardised data about initiatives across disciplines.
It enables reporting of who was involved, any impacts
of stakeholders’ involvement, and outcomes of initia-
tives over time. This functionality addresses a serious
limitation of the current peer-reviewed publication
process in which articles are not easily updated. How-
ever, there is no single process for making decisions
that would improve and refine the processes, language
and taxonomies associated with reporting initiatives,
including who was involved in which tasks [150]. Simi-
larly, based on feedback from Indigenous community
leaders, patient representatives and others, it is essen-
tial to ensure access to learning and development

opportunities is available to support people to both
access and create STARDIT reports. The STARDIT
project therefore needs to continually appraise the
inclusiveness and effectiveness of its multidisciplinary,
multilingual system, including accessibility of inter-
faces. To achieve this, the project will continue to work
with its partner organisations, including the Wikimedia
Foundation, a global leader in this field (Table 5).

The co-design process for STARDIT (hosted by the
charity Science for All) ensured people from multiple
organisations and countries were involved in both creat-
ing and refining STARDIT, ensuring it is usable and rel-
evant in multiple disciplines. Consultation with experts,
and source materials from around the world, have
informed the design of STARDIT. Co-authors come
from disciplines including health research and services,
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@ Update /

| I!'

and analysis

Fig.4 Planning and evaluating initiatives using STARDIT

Idea sharing @ Report planned initiative

Data collection

~

Prioritisation

Design cycle

}L / @ Preference Mapping

Designing and
funding

Report updated plan

@ Report end of initiative 1: Idea identified @ Report planned initiative

— =
Initiative cycle

Report final plan

\ 7: Finalise plan and seek DeSIgn cyde
relevant permissions

6: Analyse feedback

5: Share idea and involvement
plan
@ Report updated plan

Fig. 5 Reporting initiative design in STARDIT

3: stakeholder mapping @ Preference Mapping
4: Develop communication
[JEL

environmental research and management, economics,
publishing with over 20 different institutions repre-
sented. Future versions should be informed by a regular,
systematic search, review and appraisal processes, using
the Preferred Reporting Items for Systematic Reviews
and Meta-Analyses (PRISMA) data set [151], used for
reporting in systematic reviews and meta-analyses.

While there are multiple methods for mapping values
[152, 153], there is currently no agreed, standardised
way to map the values (beliefs and personal ethics) of
those involved in initiatives and those creating reports in
STARDIT. Further research is needed to facilitate map-
ping of values and detect whether certain perspectives
are being consciously or unconsciously excluded.
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Table 2 Summary of reporting initiative design in STARDIT
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Initiative stage

Data reported

Stage 1: Idea identified: An idea for an intervention, project or research is identified and articulated

Stage 2: Idea refined
The idea is refined with a small group of stakeholders [7, 29, 124-129]

Stage 3: Stakeholder mapping: Using the STARDIT-PM tool, existing stakeholders attempt to map who is included

and who might currently be excluded from the process [29, 130]

Stage 4: Co-create communication plan

Develop a communication plan to invite people to co-create involvement [29, 124, 131]
Stage 5: Share plan: Share the idea (according to the communication plan) and ask for feedback on it (including

the involvement plan) [129, 132, 133]

Stage 6: Analyse feedback: Collect and analyse feedback, share results [131(p1)]
Stage 7: Finalise idea and involvement plan: Co-create the plan (including the plan for involving people), seek

relevant permissions and ethics [134, 135]

Do initiative (see ‘Planning and reporting initiatives using STARDIT')

Stage 8: Evaluate involvement and outcomes: Evaluate the process and the impact of both the initiative and

involving people in the initiative

Report planned initiative

Preference Mapping

@ Report updated plan

Report final plan

Report end of initiative

Bold text indicates the stage summarised in Fig. 5

Table 3 Questions for mapping preferences for involvement

Question

Rationale for question

Which stakeholder group does this person align with?

Describe any financial relationship or other interest this person has to this
project

Views on the purpose and values of the research

Describe how you think the learning from this initiative could be used

Views on which data from this project should be shared with which
people and how

Views on who should be involved (which ‘groups’ of people)—includ-
ing who should not be involved—following answers may be categorised
depending on the stakeholder group

Views on specific tasks of this person or group

Preferred modes of communication

Views on what methods should be used

Views on facilitators of involvement

Views on barriers of involvement

Views on what the outcome or output of the involvement could be

Views on which stage of the research this group should be involved?

To establish which grouping(s) the person identifies as being part of—for
example researcher’ or ‘participant’ (noting any groupings should be co-
defined)

To provide a public record of any potential conflicting or competing finan-
cial interest

To establish the purpose of the research, and the motivations and values of
the initiative from multiple perspectives

To establish views about knowledge translation and application of learning
To establish that person’s view about data sharing and ownership

To establish that person’s views on which ‘groups’ of people they think
should be ‘involved'in research—that is, having a role in shaping the
research design, direction and outcomes Note: Answers may require sub-
categories if there are multiple categories for who should be involved (see Fig. 4)

To establish that person’s views on the tasks of the specific stakeholders
who they think should be involved

To establish that person’s preferences on communication modes with
stakeholder groups

To establish that person’s views on which methods should be used to
involve people—for example ‘online survey’

To explore that person’s perceptions of what might facilitate involving
specified groups of people and help inform the design of involvement

To explore that person’s perceptions of what might be a barrier to involving
specified groups of people and help inform the design of involvement

To ascertain the expectations of that person about what involving the
specified groups of people might achieve

To establish that person’s views on which stage of the research the speci-
fied groups of people should be involved in
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Table 4 Values of the STARDIT project
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Value Summary

System and language agnostic

STARDIT is system and language agnostic, it should always be designed to work across and with as

many systems as possible, in as many countries and languages as possible

Designs and code should always be open access

In alignment with the UNESCO Recommendation on Open Science [43], STARDIT designs and code

should always be open access and relevant licenses should always be those which allow others to
build on and improve the project, while maintaining central control over quality (such as the Crea-
tive Commons Attribution-ShareAlike 4.0 International license (CC BY-SA 4.0) and the GNU General
Public License (GPL) 3.0 for code)

Participatory paradigm

STARDIT development will be guided by the participatory action research (PAR) paradigm [66]. PAR is

an umbrella term which describes a number of related approaches, including [85(p1)], community-
based participatory research, participatory action research (including critical participatory action
research), participatory health research, community-partnered participatory research, cooperative
inquiry. It may also include other forms of action research embracing a participatory philosophy
which may include ‘co-design’ of research and other kinds of research which might include forms of
‘public involvement’ (or sometimes ‘engagement’). The plain English definition of the paradigm is
that power to control the project with be shared in a transparent, inclusive and equitable way.

United Nations rights-based paradigm

STARDIT will be guided by the United Nations rights-based paradigm, including human rights, envi-

ronmental rights and other emerging rights

STARDIT seeks to be an easy-to-use way for people from
multiple disciplines to share data about initiatives. How-
ever, amassing sufficient reports to create a useful database
is estimated to take at least 5 years, and will likely require
machine learning. For example, machine learning may be
used in parallel with humans (for verifying data) to gener-
ate STARDIT reports from existing publicly accessible data
at a scale and speed otherwise impossible for humans alone
to achieve. In addition, both the potential and limits of
machine learning should be transparently reviewed in rela-
tion to the field of adversarial machine learning [154]. Simi-
larly, the process of creating ‘living systematic reviews’ from
STARDIT reports is currently theoretical and would require
significant development and rigorous testing to realise.

It is important to note that access to Wikidata is
actively blocked by governments or internet service pro-
viders in some countries. While such censorship lim-
its people’s ability to contribute or critically appraise
data, STARDIT has been designed to be both interop-
erable with existing standards, and ‘future proofed’ by
being system and language agnostic, to allow interoper-
ability with existing and emerging data systems beyond
Wikidata.

Science for All will continue to host the co-creation pro-
cess and to monitor and evaluate the project. However, an
open, transparent governance process that enables anyone
to be involved in decision making and ongoing co-design
of STARDIT will need to be established, and is proposed
in more detail in the Additional file 1.

Ensuring that the STARDIT development process is
inclusive and ethical, and that the database is quality

assured, is paramount to ensuring that STARDIT is
credible, useful and trustworthy. STARDIT currently
relies on volunteers and pro-bono services from not-
for-profit organisations. In the future, people should be
paid for certain tasks, especially if the project is to avoid
excluding the involvement of those from lower socio-
economic backgrounds who may not be able to afford
to volunteer their time. For the success and longevity of
this project, a sustainable, transparently-decided fund-
ing model needs to be established, which ensures both
the independence of the data, the hosting process and
the governance.

Conclusion

This article summarises work to date on developing
Standardised Data on Initiatives (STARDIT), an open
access web-based data-sharing system for standardis-
ing the way that information about initiatives is reported
across diverse fields and disciplines. It provides a way to
collate and appraise data about how different people have
been involved in different tasks of multiple types of ini-
tiatives. The current usage by multiple initiatives demon-
strates to usability of STARDIT, and will inform the next
stages of development. In accordance with the principles
of transparent participatory action research, the authors
invite the involvement of any interested persons in devel-
oping and improving the next version of STARDIT, Ver-
sion 1.0. Detailed and up-to-date information about
STARDIT is available on the Science for All website (Sci-
enceforAll.World/STARDIT) [155].
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Supplementary Information

The online version contains supplementary material available at https://doi.
org/10.1186/540900-022-00363-9.

Additional file 1. This document contains additional information relevant
to the article ‘Standardised Data on Initiatives(STARDIT) Beta Version'.

Additional file 2. This document contains a STARDIT Beta version report
about the co-creation process of the STARDIT Beta version.

Additional file 3. This document contains a GRIPP report about the co-
creation process of the STARDIT Beta version.

Additional file 4. This document describes how the public were invited
to be involved in giving feedback on'Standardised Data on Initiatives
(STARDIT) between 2019 and 2021.
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