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Abstract

Background Transparency and openness are core scientific values that enable independent verification of reported

research results. The Transparency and Openness Promotion (TOP) Guidelines, first published in 2015 (TOP 2015), pro-
vided a flexible framework for journals to design and implement publication standards promoting these values. Over

the past decade, widespread use of TOP 2015 contributed to valuable evidence and feedback for refinement.

Main Text The TOP Advisory Board undertook a comprehensive update of TOP 2015 that went into effect in 2025
(TOP 2025). The update introduces an explicit conceptual framework clarifying its primary objective: improving

the verifiability of empirical research claims. Standards are reorganized into three categories (Research Practices,
Verification Practices, and Verification Studies) that resolve conceptual and structural limitations of TOP 2015. Research
Practices include seven discrete practices implemented in three ways: Disclosed, Shared and Cited, and Certified.
Verification Practices introduce standards for computational reproducibility and results transparency, while Verification
Studies enumerate empirical research designs and publication formats that support verification of results. Language
now centers on researchers and studies (rather than journals) to facilitate adoption by funders, research organiza-
tions, preprint servers, evidence curators, and other interest-holders. These changes promote flexible implementation
and contextual tailoring.

Conclusions TOP 2025 retains the core strengths of TOP 2015 while addressing feedback from a decade of imple-
mentation and advances in open science. Rather than a universal mandate, it provides a shared, adaptable framework
to coordinate the design, implementation, and communication of open policies across interest-holders.
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Background

Transparency and openness are widely regarded as core
scientific values [1, 2], in part because they facilitate inde-
pendent verification of reported research methods and
results [3, 4]. Published in 2015, the Transparency and
Openness Promotion Guidelines (TOP 2015) provided a
common basis for journals and publishers to design and
implement eight publication standards aligned with these
values [5]. The development of shared standards and ter-
minology aimed to support understanding and commu-
nication across study designs and disciplines. The flexible,
modular format allowed journals to adopt TOP 2015 as
appropriate for their aims, scope, and context by select-
ing standards and levels of implementation appropriate
for the types of research that they publish. For example,
journals could implement different standards at different
levels of stringency for different study designs. Since its
publication, interest-holders have used TOP 2015 across
various disciplines. More than 5,000 journal and organi-
zational signatories expressed their support and com-
mitted to using TOP 2015 to review their standards [6].
According to Google Scholar, TOP 2015 has been cited
over 3,000 times (as of March 2026). Evidence suggests
that editors understand and support the underlying prin-
ciples [7], and journals implementing policies at higher
levels of stringency are associated with more transparent
empirical research [8].

Over the last decade, interest-holders have identi-
fied several opportunities to refine TOP 2015 and to
strengthen its dissemination. Experience applying
TOP 2015 revealed that its standards and implementa-
tion levels were sometimes interpreted inconsistently
[9-11]. Variation in how definitions were understood
made it challenging for journals and authors to design
and interpret policies aligned with TOP 2015 [12].
Moreover, ordinal levels of implementation inadvert-
ently signaled that greater stringency was always pref-
erable, and dissemination efforts sometimes conveyed
that all standards were universally applicable [13, 14].
In 2020, the Center for Open Science (COS) introduced
the TOP Factor, a separate initiative that rated journal
policies based on TOP 2015. Some audiences conflated
TOP Factor with TOP 2015. TOP 2015 [5] specified
that appropriate standards depend on study design and
other factors, whereas TOP Factor provided a simplis-
tic cumulative score across all standards. Additionally,
later evidence indicated limitations in the reliability
and validity of TOP Factor scores due to challenges in
interpreting policy alignment with TOP 2015 stand-
ards [9]. These insights highlight the value of clarify-
ing definitions, improving applicability across research
designs, and supporting consistent implementation.
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In response to these issues, we updated TOP 2015 to
enhance clarity, flexibility, and alignment with diverse
research workflows.

Updating the TOP guidelines
TOP 2015 was designed to be revised as evidence and
experience with its implementation accumulated [5].
To foster community-centered credibility of the TOP
Guidelines, COS convened an independent advisory
board in 2022 responsible for recommending revisions
to the guidelines based on relevant evidence and inter-
est-holder input. The TOP Advisory Board bylaws state
that the board shall meet twice a year and that there
shall be 5-to-20 members who differ in expertise, disci-
pline, and location. No more than five COS staff and its
designees serve in an ex officio (non-voting) capacity.
Board members are expected to participate actively in
board activities, review agendas and supporting mate-
rials before meetings, contribute to subcommittees or
special assignments as needed, suggest nominees who
can strengthen the board’s work, and help maintain a
diverse and representative membership. Additionally,
board members may determine education needs and
appropriate strategies to achieve them, conduct or sug-
gest potential outreach activities, work with relevant
external groups to implement TOP, assist in designing
evaluation criteria, and actively solicit community feed-
back to identify shortcomings and propose revisions.
During the update process, the Advisory Board mem-
bership included researchers, methodologists, journal
editors, and representatives of scholarly infrastructure
organizations. Their disciplinary backgrounds spanned
the social, behavioral, and biomedical sciences, as well
as information science, ecology, and meta-research.
The TOP Advisory Board updated TOP 2015 through
biannual virtual meetings from 2022 to 2024, seeking
interest-holder feedback and relevant meta-scientific
literature throughout the update process. After each
meeting, a subcommittee drafted and refined pro-
posed changes to TOP 2015 for circulation and discus-
sion with the full board. A preliminary version of the
update was posted online for public comment in fall
2024 [15], after which the board incorporated feed-
back and officially approved proposed changes. COS
updated the TOP Guidelines website in 2025 to reflect
these changes, replacing TOP 2015 (https://www.cos.
io/initiatives/top-guidelines). For the remainder of
this manuscript, “guidelines” refers to TOP 2025 as a
whole, “framework” refers to the conceptual framework
depicted in Figure 1, and “standards” refers to the spe-
cific practices and studies described in Table 1..
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Objective
» Increased Verifiability of

Empirical Research Claims

Use TOP 2025 following a study-centric, context-sensitive, and strengths-based approach J

Fig. 1. Conceptual Framework for the TOP Guidelines. This figure articulates the primary objective of the TOP Guidelines: improving the verifiability
of empirical research claims. Depending on study design, resources, and disciplinary norms, researchers might perform one or more Research
Practices, each of which results in discrete open research outputs that increase the transparency of empirical research studies. A party independent
from the researchers might then perform Verification Practices, enabled by one or more Research Practices, to verify that reported results are
accurate. Verification Studies use specific designs and publication formats to promote verifiability. They are enabled by one or more Research
Practices, as well as examining verified results and incorporating Verification Practices. TOP 2025 should be implemented using a study-centric,

context-sensitive, and strengths-based approach

A conceptual framework for the TOP guidelines

To address questions about its scope, TOP 2025 includes
a conceptual framework (Fig. 1) that clarifies its pri-
mary objective—improving the verifiability of empirical
research claims—and guides its organization and recom-
mended applications. Although TOP 2015 shared these
goals implicitly, lack of an explicit conceptual framework
contributed to different interpretations of its purpose and
scope. For example, the TOP Advisory Board received
interest-holder requests that were out of scope for TOP
2025, such as standards for open publishing [16] and
inclusive science [17]. Although members of the TOP
Advisory Board also promote these aspects of open sci-
ence [18], they fall outside the primary objective of TOP.

Reorganized standards

TOP 2025 is organized around Research Practices, Veri-
fication Practices, and Verification Studies (Table 1.).
The reorganization addresses several limitations of TOP
2015. Standards in TOP 2015 included a mix of discrete
research practices (e.g., data sharing), combinations of
research practices (e.g., computational reproducibility),
and specific types of studies and publications (e.g., rep-
lication). Terms used to describe levels of implementa-
tion in TOP 2015—disclose, require, verify—did not
apply consistently across the standards. Moreover, some
standards were intertwined; for instance, the most strin-
gent implementations of the Data Transparency stand-
ard and the Code Transparency standard each required

computational reproducibility; they were not independ-
ent standards because code is not sufficient to reproduce
findings without data. These conceptual and organiza-
tional problems contributed to difficulties interpreting
and applying the standards, particularly at higher levels
of implementation [9].

Research Practices. TOP 2025 includes standards for
seven discrete practices that are related closely to the
TOP 2015 standards. Each of the included Research
Practices results in discrete open research outputs that
facilitate verification of reported research results [19,
20]. Some of these outputs can function as both share-
able products of research practices as well as inputs to
the research process. In TOP 2025, “output” refers to a
discrete, shareable product that results from performing
a Research Practice, regardless of when in the research
workflow it is created. These are (1) study registration,
(2) study protocols, (3) analysis plans, (4) reporting trans-
parency, (5) materials transparency, (6) data transpar-
ency, and (7) code transparency. TOP 2025 uses the term
“study” broadly to refer to a discrete empirical research
endeavor that aims to answer one or more research ques-
tions. While not the primary reasons for including them
in TOP 2025, these Research Practices also facilitate
other benefits such as reuse and extension of previous
research.

TOP 2025 retains three categories of implementation
for Research Practices: Disclosed, Shared and Cited,
and Certified. Disclosure requires that researchers state
whether they performed a practice—and, if so, state the
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location of the resultant research output [21]. Disclo-
sure requirements minimize implementation barriers
while signaling that open research outputs are valued [5].
Sharing and Citation requires that researchers perform a
practice, make the resultant open research output avail-
able publicly, and cite the output in the references section
with a permanent unique identifier. These requirements
apply to both primary studies (e.g., clinical trials) and
secondary research outputs (e.g., studies using a pub-
licly available dataset). For Data Transparency, research-
ers must provide a citation to the location of data in
a repository, which might be data they collected or a
dataset deposited by someone else. Certification further
requires that a party independent from the researchers
confirm that sharing was done according to best prac-
tices for a given study design. For example, certifica-
tion of study registration for a randomized trial might
involve a third party confirming that the trial was regis-
tered before enrollment of the first participant [22] and
includes information consistent with established stand-
ards such as the WHO Trial Registration Data Set [23].
Certification involves the most resources, which can pre-
sent barriers to implementation. TOP 2025 calls for users
to make appropriate exceptions to policy requirements,
which might relate to data sovereignty [24], ethical and
human rights issues, legal and proprietary concerns, and
limited availability of necessary resources.

Verification Practices. In addition to standards focused
on research practices, TOP 2025 introduces two stand-
ards for verifying that reported results accurately
describe what was found. Computational Reproducibil-
ity corresponds with Level 3 for the Materials, Data, and
Code Transparency standards in TOP 2015. It requires
that a party independent from the researchers confirm
that reported results can be obtained using the data and
following the same computational procedures described
in the report. Results Transparency requires that a party
independent from the researchers confirm that results
have not been reported selectively based on the nature
of the findings (e.g., the statistical significance, direction,
or magnitude of estimates). An independent party might
compare findings in a publication (that follows a relevant
reporting guideline) with research outputs created before
the study was conducted (e.g., study registration, study
protocol, analysis plan).

Verification Studies. TOP 2025 also includes four types
of empirical research designs and publication formats
that support verification of results. In TOP 2015, Repli-
cation was the only empirical research design and Regis-
tered Reports [25] was the only publication format (i.e.,
Replication standard Level 3). In TOP 2025, Replication
has been retained and Registered Reports is no longer
subsumed under it. Two additional Verification Studies
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have gained prominence since TOP 2015: Multiverse [26]
and Many Analysts [27] studies. As examples, the first
demonstration of a multiverse study examined the effect
of fertility on religiosity and political attitudes across
combinations of reasonable data processing decisions
(e.g., how to determine fertility status, which participants
to exclude, and how to operationalize relationship status),
showing that conclusions varied substantially depending
on these choices [26]. The first demonstration of a many
analyst study involved 61 analysts using the same data-
set to examine whether soccer referees are more likely to
give red cards to dark-skin-toned players than to light-
skin-toned players [28]. Listing these designs and formats
in TOP 2025 is not meant to suggest they are exhaustive,
nor preclude the addition of other designs and formats in
future updates.

Revised standards

TOP 2025 revises guidance about several Research Prac-
tices based on feedback from cross-disciplinary expe-
riences using TOP 2015. First, the previous Citation
standard—which extended article citation norms to other
research outputs—has been integrated into the Shared
and Cited implementation category for all Research
Practices in TOP 2025. Second, the Design and Analy-
sis Transparency standard in TOP 2015 has been rela-
beled “Reporting Transparency” to clarify the purpose of
this standard and its implementation through the use of
reporting guidelines [29]. Lastly, TOP 2025 added Study
Protocols as a standard. TOP 2015 used the term “pre-
registration” to describe a combination of discrete prac-
tices (i.e., Study Registration, sharing Study Protocols,
and sharing Analysis Plans) and their timing (i.e., “pre-”
implying that practices must be performed before some
unspecified event). To reduce ambiguity and to improve
implementation, TOP 2025 disaggregates “preregistra-
tion” by requiring descriptions of which discrete out-
puts were created and shared in relation to specific study
activities [30]. Study Registration involves entering a
time-stamped, publicly available record about a study in a
register that assigns a unique and permanent study iden-
tifier [31]. Certifying this practice includes assessing the
information contained in a registration and comparing
registration timing with the timings of key study events—
such as data access in secondary research [32] or enroll-
ment of the first participant in a clinical trial [22]. Study
Protocols and Analysis Plans provide more comprehen-
sive information about planned methods and analyses
[30]; they may be in the same document or different doc-
uments, shared as preprints or journal articles, included
with study registrations, and/or made publicly available
prospective to different study events.
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Potential applications

TOP 2025 remains applicable to journal policies and
instructions to authors. Journals can use TOP 2025 to
design policies on Research and Verification Practices
in their instructions to authors, editors, and reviewers.
TOP 2025 might also help journals develop procedures to
support transparency and openness. With the support of
publishers, journals might incorporate disclosures about
Research and Verification Practices into their manuscript
submission systems and article templates [12]. For jour-
nals that implement standards with greater stringency,
Research and Verification Practices might be integrated
into editorial and peer review procedures. To recognize
the value of Verification Studies, journals could list them
in their instructions to authors and specify the conditions
under which these studies would be considered and pub-
lished [25].

That said, language for standards and implementation
in TOP 2025 focuses on researchers and studies (rather
than journals). Research-centric language allows poli-
cies to be tailored by study design, context, and use by
diverse interest-holders with interests in the verifiability
of empirical research claims [33, 34]. For example, pre-
print servers could implement policies and procedures
on Research and Verification Practices. Funders could
use TOP 2025 to include Research and Verification
Practices in grant requirements as appropriate for tar-
geted disciplines and study designs, and they could
provide dedicated funding for Verification Studies of
existing empirical research [35]. Organizations that per-
form research could use TOP 2025 to inform tailored
approaches for rewarding the use of Research Practices,
Verification Practices, and Verification Studies as part of
hiring, promotion, and tenure [36]. Universities, librar-
ies, and other institutions that educate research students
and offer research training could use TOP 2025 to design
curricula, training, guidelines, and infrastructure [37].
Research societies could use TOP 2025 to inform awards
and other recognitions [38]. Organizations that curate
research evidence could use TOP 2025 to design assess-
ment criteria [39]. This shared framework could facilitate
coordinated implementation across interest-holders [2,
40]. COS has provided examples of how TOP 2025 can
be used by organizations with their various roles in the
scholarly community [41].

Critiques and challenges

Several critiques of TOP have offered valuable insights
that shaped this update. First, some have perceived TOP
as narrowly defining research quality, or conflating trans-
parency and openness with other requirements for rig-
orous and trustworthy research. TOP 2025 continues to
acknowledge that computational irreproducibility and
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selective reporting facilitated by closed workflows remain
important challenges [42], while also recognizing that
the relevance of these issues varies across disciplines
[43]. Accordingly, the primary application of TOP 2025
is supporting the design of policies that promote prac-
tices, study designs, and publication formats addressing
these concerns. We also note that the ability to verify
reported results is only one indicator of credibility [44,
45]. TOP 2025 is not intended to suggest that verifiabil-
ity is the most important determinant of research quality
[46]. Notably, both strong and weak research can be con-
ducted transparently, as transparency is not synonymous
with nor a substitute for methodological rigor [47-49].

Second, TOP has been critiqued for privileging certain
disciplines and methodologies. TOP 2015 was developed
primarily (though not exclusively) by social and behavio-
ral scientists concerned about misuse of null-hypothesis
significance testing [13, 50-52], selective reporting, and
computational irreproducibility in published experimen-
tal research [5, 53]. As a result, the full set of TOP stand-
ards is most directly applicable to quantitative studies
and other designs that test questions or hypotheses about
potentially generalizable knowledge. Some standards may
be less applicable or less important for other epistemolo-
gies, study designs, or phenomena of inquiry. Decisions
about applicability should therefore rest with discipli-
nary experts, and experts in different study designs, who
can use the modular structure of TOP 2025 to tailor its
implementation. TOP 2025 is intended to support con-
textual decision-making rather than mandate uniform-
ity. Users should design and implement policies that are
appropriate for their contexts, practical given available
resources, and aligned with community readiness and
norms. For example, a journal might require (i) Disclo-
sure for Data Transparency, (ii) Share and Cite for Code
Transparency, and (iii) Certification for Study Registra-
tion only for randomized trials. Another journal might
also decide that the framework is not applicable to the
research it publishes. Organizational policies may evolve
over time (including possibly through de-implementa-
tion) as experience, evidence, and best practice guidance
advance.

In addition to these critiques, several broader chal-
lenges affect TOP 2025 dissemination and imple-
mentation. First, standards can create incentives for
performative rather than substantive compliance [54,
55]. To reduce the likelihood of quantitative scoring
based on TOP 2025, ordinal implementation levels
for Research Practices were replaced with categorical
classifiers, and COS has discontinued the TOP Fac-
tor. Second, Artificial Intelligence (AI) presents both
opportunities and challenges for the implementation of
open science standards. Al has the potential to support
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transparency and openness by improving the discov-
erability of research outputs [56], automating verifica-
tion of computational reproducibility [57], assisting
with compliance checks for study registrations [58],
and improving adherence to reporting guidelines (74).
At the same time, emerging evidence suggests that Al
might be used to generate large numbers of papers
using publicly available data [59—-62], raising questions
about whether open science policies could inadvert-
ently facilitate proliferation of low-quality publications.
As consensus develops on how to address Al-related
issues, future updates to TOP may need to refine stand-
ards and implementation guidance accordingly [63].
Lastly, dissemination of TOP 2025 is occurring amidst
concerns about the misuse of open science rhetoric as
a pretext to attack science [64—67]. We reaffirm that
open science should not be co-opted in bad faith, and
that transparency and openness should strengthen
science and support evidence-based policy [68, 69].
Taken together, these challenges underscore the impor-
tance of purposefully disseminating TOP 2025 through
context-sensitive, study-centric, and strengths-based
approaches to support implementation aligned with its
intent [70].

Continued evaluation and revision

The authors and current TOP Advisory Board will revise
these guidelines as implementation experience and evi-
dence accumulates. They will also support implementa-
tion by providing training and working with journals and
professional societies. Additionally, to assist implement-
ers in using TOP 2025 to design organizational policies
and meta-research, COS is maintaining a support team,
updating its detailed implementation guidance, and pro-
viding worked examples of TOP 2025 in action for spe-
cific organizational contexts on its blog. The authors,
current Advisory Board, and COS welcome feedback
based on first-hand implementation experiences and
meta-research, including constructive criticisms from
diverse meta-scientific perspectives [71].

Conclusions

TOP 2025 updates and replaces the original TOP Guide-
lines published in 2015. It retains core strengths while
addressing feedback, introduces an explicit conceptual
framework, and improves organization. Revisions clarify
and streamline guidance, providing a shared framework
that interest-holders can use to communicate their poli-
cies and coordinate efforts to improve the verifiability of
empirical research claims.
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