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Abstract

Open research

The last decade has seen renewed concern within the scientific community over the reproducibility and transparency
of research findings. This paper outlines some of the various responsibilities of stakeholders in addressing the systemic
issues that contribute to this concern. In particular, this paper asserts that a united, joined-up approach is needed, in
which all stakeholders, including researchers, universities, funders, publishers, and governments, work together to set
standards of research integrity and engender scientific progress and innovation. Using two developments as exam-
ples: the adoption of Registered Reports as a discrete initiative, and the use of open data as an ongoing norm change,
we discuss the importance of collaboration across stakeholders.
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Introduction

Evidence of a number of problematic practices and
norms across the research cycle give us good reason to
doubt the credibility of much research [12, 15]. This, cou-
pled with mostly unsuccessful attempts to replicate core
research findings in psychology [18] and elsewhere [5],
exemplifies the far-reaching issues of research integrity
that the scientific community currently face. Researchers
prioritising research transparency, quality, and culture
have driven changes in research norms across the world,
with open science/scholarship initiatives playing a central
role in developing and championing new approaches and
standards.

Whilst the scale of change achieved in the last decade is
notable, a central barrier to sustainable change in integ-
rity norms is the extent to which all research stakeholders
collaborate to embed and progress such developments
[19]. Here, we summarise two developments, open data
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and Registered Reports, which can tackle this wider cri-
sis of science through increased transparency, research
quality, and changes to research culture. We discuss how
the research community needs to collectively tackle such
issues, acknowledging how action from one stakeholder
can alter demands and value for other stakeholders, thus
requiring coordinated action.

Main text

Open Data

One driver of the current crisis is a lack of transpar-
ency—a lack of open sharing of data and materials. As
observed during the COVID-19 pandemic, making data
openly accessible is transformative for scientific and pub-
lic understanding, providing accountability within psy-
chological research [1]. Unfortunately, sharing data has
been uncommon historically, and when materials and
data are not shared, researchers, funders, and journals
cannot adequately assess the robustness of published
work, slowing scientific progress. Openness is also an
important facilitator of reproducibility, as researchers
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often struggle to reproduce analyses or conclusions with-
out access to associated datasets (e.g., Wicherts et al.,
2016).

Inaccessibility of data, and thus low transparency,
makes attempts to progressively build upon previous
research inefficient for funding and researcher hours.
It is harder to replicate and establish the boundaries of
effects and to evaluate the quality of work. It can also
hinder error detection and correction, and the identifica-
tion of fraud (e.g., [22]. Therefore, research transparency
can have multifaceted direct and indirect consequences
on the quality and speed of research developments, and
should be a priority for stakeholders.

Advocating for transparency in research requires a
cultural shift and a fundamental realignment of expecta-
tions. Currently, scientific norms encourage researchers
to state that data is available “upon reasonable request’,
but subsequent rates of data sharing by request are unac-
ceptably low [13],Wicherts et al., 2016; [6]. A priority for
the scientific community should be ensuring that data are
safely preserved, conform to the FAIR principles (Find-
able, Accessible, Interoperable, Reusable [23], and are
openly available for re-use and re-analysis where possi-
ble. Table 1 explores the interconnected demands placed
upon all stakeholders of research regarding open data.

Researchers that are willing to share their data face
challenges in resourcing and knowing how to do so ethi-
cally whilst conforming to FAIR principles [23]. To facili-
tate data sharing, co-ordinated change is needed across
stakeholders. For example, changes to journal data avail-
ability statement policies can facilitate sharing practices
(e.g., [10], but this increases demands upon training, sup-
port and infrastructure of consequence to researchers,
research support (e.g., libraries, technicians), universities,
and funders [11]. Table 2 considers the various responsi-
bilities each research stakeholder have towards co-ordi-
nated reform of standards.

Registered Reports

Research quality is a vital component of research integ-
rity. We cannot promote better integrity of research if
we do not first consider how the quality (i.e., robustness,
reliability, and validity) can be improved. One barrier to
research quality actively propagated by many publishers
and journals is ‘publication bias, whereby null/non-sig-
nificant results are much less likely to be published than
statistically significant findings. This incentivises ques-
tionable practices such as p-hacking data to ‘find’ a signif-
icant result, or selectively reporting significant results [2,
8]. This directly contributes to the crisis because it makes
publication contingent upon the results of the work,
rather than the theoretical significance and methodologi-
cal rigour of the research.
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Concerned by publication bias, researchers have devel-
oped several initiatives to improve research practices
and standards in methodology and publishing. Deviat-
ing from the traditional publication route where papers
are peer-reviewed following study completion, Regis-
tered Reports (RRs) are one such innovation in publica-
tion. At Stage 1, the introduction, hypotheses/research
questions, methods, and analyses undergo peer-review
before data collection. This feedback can identify flaws in
the protocol and allows substantive changes to be made
before using resources (e.g., funding, participant time).
Work receives in-principle acceptance from the journal,
whereby the subsequent completed (Stage 2) report will
be published regardless of the findings, if the authors
have collected and reported data according to Stage 1 [3].
RRs reduce publication bias because acceptance is based
on the importance of the research question and meth-
odological rigour, rather than the results. This reduces
pressure to produce significant results and counters the
incentives that drive selective reporting and other ques-
tionable research practices [4]. RRs are valuable amid
ongoing concerns of widespread ‘false-positive findings’
in the published literature, as hypotheses are supported
much less frequently among RRs than conventional
research articles [21], providing initial evidence for the
value of the approach (Fig. 1).

Further structural support is needed in order to imple-
ment RRs more widely, including training, funding, and
wider journal adoption. See Tables 1 and 2 outlining the
interconnected roles and responsibilities of research
stakeholders for RRs. Registered Report Funding Part-
nerships have been proposed as a method of extending
the RR model by integrating it with the grant funding
process, such that researchers receive both funding and
in-principle acceptance for publication based on the
integrity of the theory and methods. Combining funding
and publication decisions may streamline processes and
reduce the burden on reviewers, while also providing the
aforementioned benefits of RRs in reducing questionable
research practices and publication bias [14]. Such RR-
funding partnerships, and similar innovations for drug
marketing authorisation [16], offer important and inno-
vative examples of how stakeholders and processes can
be unified to improve standards for research quality.

Outlook

Overcoming the issues underlying the current cri-
sis requires united action across research stakehold-
ers. For example, individuals may wish to conduct
RRs, but journals must offer this option and funders
must value and incentivise such work. Similarly, jour-
nals can mandate open data sharing, but researchers
require training, support and infrastructure to facilitate
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this. Initiatives designed to improve research integrity
should be mapped out with consideration to the differ-
ent demands and value provided to each of the different
stakeholder groups. This allows obstacles to be antici-
pated and encourages co-ordinated action, increasing
the likelihood of such initiatives becoming sustainable.
Acknowledging our priorities of transparency, rig-
our and culture, open data and RRs represent only two
initiatives which require more collective action. While
we focused here on open data, transparency could also
be prioritised by promoting open sharing of research
materials, which rely on the same mechanisms. Simi-
larly, we focused on RRs as one method to alleviate
publication bias, but other initiatives, such as open peer
review and crowd-sourced open review, also represent
promising avenues to improve research integrity. Thus,
the priorities and ideas here should be viewed as a
starting point for a wider, more comprehensive consid-
eration of how the transparency, quality, and culture of
research, and thus integrity, can be improved together.
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operable, Reusable; RRs: Registered Reports.
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