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Abstract

One of the foundations of the scientific method is to be able to reproduce experiments and
corroborate the results of research that has been done before. However, with the increasing
complexities of new technologies and techniques, coupled with the specialisation of
experiments, reproducing research findings has become a growing challenge. Clearly, scientific
methods must be conveyed succinctly, and with clarity and rigour, in order for research to be
reproducible. Here, we propose steps to help increase the transparency of the scientific method
and the reproducibility of research results: specifically, we introduce a peer-review oath and
accompanying manifesto. These have been designed to offer guidelines to enable reviewers
(with the minimum friction or bias) to follow and apply open-science principles, and support the



ideas of transparency, reproducibility and ultimately greater societal impact. Introducing the oath
and manifesto at the stage of peer review will help to check that the research being published
includes everything that other researchers would need to successfully repeat the work. Peer
review is the lynchpin of the publishing system: encouraging the community to consciously (and
conscientiously) uphold these principles prior to publication should help to improve published
papers, increase confidence in the reproducibility of the work and, ultimately, provide strategic
benefits to authors and their institutions. Future incarnations of the various national Research
Excellence Frameworks (REFs) will evolve away from simple citations towards measurable
societal value and impact. The proposed manifesto aspires to facilitate this goal by making
transparency, reproducibility and citizen-scientist engagement with the knowledge-creation and
dissemination processes, the default parameters for performing sound research.

Introduction

An essential part of the scientific method is that researchers can repeat the experiments of
others and test the outcomes themselves. To achieve this requires accurate reporting not just of
the results of those experiments but also of the methods that underpin them. However, as
science becomes more technology-driven, the equipment used is more specialised, the data
generated is harder to represent in traditional media, and reporting how experiments were
performed so that independent researchers can carry them out again gets progressively harder.
Reproducibility in science is a hot topic and a concerning one; indeed, several commentators
have concluded that fallibilities in the way that research investigations are currently conducted,
and how their results are disseminated via article publication have become detrimental to the
scientific process (1-4). The difficulties in ensuring reproducibility are multi-faceted: the
problems are systemic. Policy makers, funding agencies, academic institutions, scientific
publishers, scientists themselves and the vehicles through which they publish each contribute to
a complicated web of issues that conspire against the publication of reproducible results (5).
Various measures have been proposed to try to combat these problems, ranging from top-down
strategies through government initiatives (6), to bottom-up strategies such as providing checks
and balances for research integrity during the publishing process (7). Measures like this tend to
come with their own problems and, in some cases, can provide further barriers to reproducibility

(8).

One way in which reproducibility issues can be tackled is through the implementation of open-
science and open-data practices (9,10). As attendees of the AllBio: Open Science &
Reproducibility Best Practice Workshop, we discussed how principles of open science could be
instilled into the current research workflow; as part of this debate, we tried to identify ways in
which reproducibility might be improved.

One route into this workflow is through the peer review process. Peer review is the gatekeeper
to publication and an important part of scientific discourse. Before any research findings can be
formally accepted, they must be evaluated and commented upon by peers (experts in their
fields), who then provide advice to generalist journal editors about the quality or validity of the
work. Considering this advice and other factors (including in many cases perceived impact and



interest of the work to the journal’s audience, and the economics — likely ‘profit’ — of publishing
the article), the editors then decide whether to proceed with publication. Importantly, peer review
happens at a personal rather than institutional level and is carried out by individuals; it is
therefore an ideal mechanism for getting a message across to the majority of researchers given
everyone peer reviews or is peer reviewed. Of course, the peer-review process is not infallible
(11, 12). The issues are many and varied, including the time available to perform thorough
reviews, reviewers’ expertise, journals’ perception of relevance/interest/impact, and so on.
Arguably, one of the most significant problems — certainly the one that generates most friction —
is that reviewers can safely dispense self-serving and biased critiques, fully protected by the
mask of anonymity.

Scientists have become sufficiently frustrated by these issues to devise ad hoc solutions to help
safeguard the quality of reviews and allow reviewers to affirm that they will review in an ethical
and professional way, and encourage clearer review processes. This has led to the articulation
of various forms of reviewer’s oath (e.g. 13, 14). It is these that inspired us. Building on this
work, we have formulated an oath that codifies the role of reviewers in helping to ensure that the
science they review is sufficiently open and reproducible; it includes guidelines not just on how
to review professionally, but also on how to support transparent, reproducible and responsible
research, while optimising its societal impact and maximising its visibility. We suggest a mode of
constructive dialogue between respectful individuals.

The new oath is accompanied by a manifesto that develops the principles set out in the
guidelines, and provides further direction for upholding responsible and interactive reviews that
better prepare manuscripts for publication, and provide the necessary information for other
researchers to reproduce the results. A key tenet is that the oath is not meant to be burdensome
or to cause friction between reviewers and authors; in fact, their cooperation could improve the
accuracy of reviews (15). The goal is to provide a supportive framework for guiding reviewers
toward professional and ethical behaviours, and to provide the necessary checks on whether
they would be able to reproduce the work. If the issue of reproducibility can be satisfied at the
point of peer review, then published results should be more reliable, and the scientific
community could have greater faith that what they read is solid enough to build on.

The Open Science Reviewer’s Oath

The oath is a simple checklist to use when reviewing or considering a review request. We
recommend that reviewers add this directly to the top of each review as they begin, in order to
provide an aide memoire to open review practice, and to inform the authors and potential
publishers of the work of their intentions. We hope that by being explicit about the intent, the
review will seem less like a cloak-and-dagger process, it will make constructive criticism easier
for the author to receive and for the reviewer to provide, and it will also help to spread the
practice of open reviewing.

While reviewing this manuscript:

i) I will sign my review in order to be able to have an open dialogue with you



ii) I will be honest at all times

iii) | will state my limits
iv) | will turn down reviews | am not qualified to provide
v) | will not unduly delay the review process
vi) | will be constructive in my criticism
vii) | will treat reviews as scientific discourses
viii) | will encourage discussion, and respond to your and/or editors’ questions
ix) | will try to assist in every way | ethically can to get your manuscript published, by providing
criticism and praise that is valid, relevant and cognisant of community norms
x) | will encourage the application of any other open science best practices relevant to my field
that would support transparency, reproducibility, re-use and integrity of your research
xi) If your results contradict earlier findings, | will allow them to stand, provided the methodology
is sound and you have discussed them in context
xii) I will check that the data, code, identifiers and models presented are referenced
xiii) I will comment on how well you have achieved transparency, in terms of materials and
methodology, data and code access, versioning, algorithms, software parameters and
standards, such that your experiments can be repeated independently
xiv) | will encourage deposition with long-term unrestricted access to the data that underpin the
published concept, towards transparency and re-use
xv) | will encourage central long-term unrestricted access to any software code and support
documentation that underpin the published concept, both for reproducibility of results and
software availability
xvi) | will remind myself to adhere to this oath by copying it into each review | write.

The manifesto

Each point of the reviewer’s oath relates to open principles that we consider important; the
collection of these principles is the manifesto. The manifesto relates to the oath as follows:

Principle 1: | will sign my name to my review — | will write under my own name
i) I will sign my review in order to be able to have an open dialogue with you

| recognise that reviewing is a role that gives me advantage over you and that anonymity allows
abuse of your trust. | will not do this.

Principle 2: | will review with integrity

ii) I will be open and honest at all times

i) 1 will state my limits

iv) | will turn down reviews | am not qualified to provide
v) | will not unduly delay the review process

| recognise that integrity is a social act that requires the majority to hold shared convictions; | will
use the majority of 'doves' to balance the 'hawks'in my review by sharing the content.



I will always state the boundaries of my scientific knowledge and practice; | openly acknowledge
that | am not an expert in, and cannot satisfactorily assess every aspect of, my field. | will inform
you and the journal when this situation arises.

I will not always be an appropriate reviewer. | will provide journal editors with a fair assessment
of my ability and, when necessary, decline to review, and will always expand on the reasons.

| understand that there are conflicts in my field. Sometimes, there may be good reasons for
remaining anonymous, which may relate to the integrity of others. Wherever possible, | will
highlight abuses of integrity and turn down invitations if | feel | have such a direct conflict that
would inappropriately affect my review.

Principle 3: | will treat the review as a discourse with you; in particular, | will
provide constructive criticism

vi) | will be constructive in my criticism
vii) | will treat reviews as scientific discourses
viii) | will encourage discussion, and respond to your and/or editors’ questions

I will happily engage in conversation with you about your work, providing constructive criticism
where appropriate.

Principle 4: 1 will be an ambassador for good science practice

ix) | will try to assist in every way | ethically can to get your manuscript published, by
providing criticism and praise that is valid, relevant and cognisant of community norms

x) | will encourage the application of any other open science best practices relevant to
my field that would support transparency, reproducibility, re-use and integrity of your research

xi) If your results contradict earlier findings, | will allow them to stand, provided the
methodology is sound and that you have discussed them in context

xi) | will check that the data, software code, digital object identifiers and models
presented are referenced

xii) I will comment on how well you have achieved transparency, in terms of materials
and methodology, data and code access, versioning, algorithms, software parameters and
standards, so that your experiments can be repeated independently

xiii) | will encourage deposition with long-term unrestricted access to the data that
underpin the published concept, towards transparency and re-use;

xiv) | will encourage central long-term unrestricted access to any software code and
support documentation that underpin the published concept, both for reproducibility of results
and software availability

I will uphold and advocate open science practice by pointing out where | believe that the authors
can do better with respect to deposition of data, citation of accessions and code etc. Often this
will mean circumventing current norms.



Principle 5: Support other reviewers

xvi) | will remind myself to adhere to this oath by copying it into each review | write,

hence help perpetuate good practice to authors | review.

As part of my role as a scientist and an open reviewer, | will help other reviewers when they
need guidance or support. | understand that new reviewers may not feel entirely secure in
managing the conflicts that often arise from the normal academic process. In these cases I will
Jjudge a review on its merit and not the individual who has written it.
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