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Column Editor’s Note: A recurring theme in the space of reproducibility and replicability is: 
who should verify completeness, robustness, and correctness of artifacts in support of 
computational reproducibility, beyond the regular to and fro in the scientific literature? I 
(Lars Vilhuber, the Column Editor of this Reinforcing Reproducibility and Replicability 
column) also happen to be in charge of reproducibility verifications at the journals of a 
disciplinary society, and journals and societies are often seen as key players in this space (see 
Kim Weeden’s recent article on this in sociology). I am therefore always intrigued when 
reproducibility verification emerges organically within other institutions. In the present piece, 
Limor Peer describes here the history and current status of verification efforts at the 
Institution for Social and Policy Studies at Yale, the motivating vision and how it emerged, 
and what they currently do to support researchers in improving the reproducibility of their 
computational work. Of particular interest is the deep and exemplary university-wide support 
for this work. The corollary of such work, as Limor points out, are the new competencies that 
researchers, but also university research support specialists of all types, must develop, and 
continue developing. Limor’s work complements two articles in the original launch edition of 
this column, by Graham MacDonald (writing about open data efforts at the Urban Institute) 
and Courtney Butler (writing about a similar process as Limor’s at the Federal Reserve Bank 
of Kansas City). I will continue to highlight such efforts in future columns.  
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Introduction 

In the United States, as elsewhere, calls for public access to scientific research, including 
data and code, are intensifying (e.g., (n.d.-a); (n.d.-b); (n.d.-c)). These calls are motivated by 
the goal of getting more value out of public investment in science, achieved by making 
research more reproducible and transparent. Open research is understood as better 
science and is increasingly expected. 

Research institutions have an interest in verifying the reproducibility of their research 
before it is published. This is because of research institutions’ commitment to responsible 
research and the need to build competencies and capacity around open research in light of 
a changing research culture. I offer this perspective as the manager of a data archive at Yale 
University’s Institution for Social and Policy Studies (ISPS), where we have been verifying 
and sharing reproducible research for more than 10 years. 

https://hdsr.mitpress.mit.edu/dash/collection/reinforcing-rrtag
https://doi.org/10.1162/99608f92.151c41e3
https://doi.org/10.1162/99608f92.a631dfc5
https://doi.org/10.1162/99608f92.aba61304


About the ISPS Data Archive 

The ISPS was founded in 1968 as an interdisciplinary center to support social science and 
public policy research at Yale University. Since the year 2000, ISPS has pioneered and 
established itself as an important center for the implementation of randomized controlled 
trials, or field experiments, especially in political science, a discipline in which this method 
was quite uncommon at the time. In 2011, ISPS launched a database it created for sharing 
and archiving the accumulated body of knowledge from these experiments and other data-
driven computational social science research. ISPS invites affiliated researchers1 to deposit 
data, computer code, and associated materials used to produce original research (i.e., a 
‘replication package’) in what is known as the ISPS Data Archive (n.d.-d). 

Since those days in the early 2010s, dramatic developments in the scholarly landscape have 
taken place around research data management and sharing—in terms of infrastructure, 
tools, and guidelines. Researchers now have more choices where to deposit and share their 
data and code, and they are increasingly required or encouraged to do so by journals and 
funders. The emergence and broad acceptance of the FAIR principles (n.d.-e) in the last 
decade propelled all stakeholders to work toward implementing better practices (e.g., data 
citation) and following standards (e.g., use of Persistent ID, or PID). However, there is less 
agreement on what other standards to prioritize—for example, independent 
understandability, long-term reusability, reproducibility—or who bears responsibility to 
uphold them. ISPS set out to take a broad view that acknowledges additional relevant 
standards under the banner of open research.   

Vision and Standards 

The ISPS vision is to enable continued, long-term access and independent reuse of the 
replication package and to ensure that the quality of the objects meets community 
standards for FAIR and for long-term archival preservation. From the archive’s early days, 
ISPS aimed to meet a responsibility for assisting researchers who wish to disseminate and 
archive research products that support published scientific claims. ISPS’s assistance 
includes a review of the replication package to confirm that the materials indeed support 
the reported findings. 

ISPS believes that it has both responsibility and expertise to assist researchers 
who wish to disseminate and archive research products that support published 
scientific claims and has created a process to ensure computational 
reproducibility. (https://isps.yale.edu/research/data/approach) 

This orientation to responsible data and code sharing stems from strongly held principles. 
First, a set of values related to research ethics: rigor, transparency, and integrity. This set of 

 

1 ISPS affiliated faculty and students are based in their home departments; ISPS provides 
support and funding to facilitate and advance research. 

https://isps.yale.edu/research/data/approach


values stipulates that standards-based research practices must be followed in every aspect 
of the research: not only gathering and analyzing data but also in dissemination and 
archiving of the replication package. Second, the values of stewardship, curation, and 
preservation, which represent a commitment to the longevity of research materials. Third, 
responsible data and code sharing also calls for additional standards: that materials are 
usable, reproducible, and independently understandable (while in compliance with all legal 
and ethical limitations). These principles confer credibility to the research and align with a 
scientific ethos that elevates the ability to extend and build upon previous findings. 

Framework and Workflow 

ISPS built a process to review materials underlying research claims and ensure the 
computational reproducibility of replication packages (see 
https://isps.yale.edu/research/data/approach). The process is based on the Data Quality 
Review (DQR) framework, which prescribes actions to curate data and code and to review 
the computational reproducibility of the materials. In addition, ISPS developed software to 
facilitate the curation and review workflow, the Yale Application for Research Data (YARD) 
(n.d.-f). 

Eligible empirical studies are supported by ISPS and include original quantitative data. As 
part of the DQR, the data review includes metadata enhancement and disclosure risk 
assessment. ISPS currently prioritizes open data but also conducts reviews for replication 
packages that include restricted data, in which case the published replication package is 
incomplete (following the motto, ‘as open as possible and as restricted as necessary’). The 
code review involves a computational reproducibility check to verify that the code executes 
and to compare the code output with the numerical results reported in the manuscript (for 
more details, see (n.d.-g)). Replication packages are published when ISPS verifies 
computational reproducibility. In cases where full verification is not achievable or feasible, 
ISPS publishes a curator README document as part of the replication package (see (n.d.-
h)). 

The ISPS internal review establishes a collaborative environment in which the archive team 
supports researchers with expertise on preparing and sharing reproducible research. This 
is a service ISPS provides along with access to research infrastructure and guidance on 
various aspects of open research to its affiliates. 

A Well-Tended Garden 

ISPS chose to strongly recommend but not require its affiliated researchers to engage with 
the review process or deposit in the ISPS Data Archive prior to sharing data and code. 
Instead, ISPS focuses on the practical benefit that responsible data and code sharing 
provides researchers: It offers an opportunity for researchers to have professionals review 
materials before they are shared with the scientific community. 

https://isps.yale.edu/research/data/approach


ISPS implements its internal review function by means of a ‘push’ or a ‘pull.’ Researchers 
can request a review prior to submission to a journal or during the journal review process 
(‘push’). Alternatively, and most commonly, ISPS will request a replication package from 
the researcher or otherwise obtain copies of a replication package made available 
elsewhere to perform the review (‘pull’).2 ISPS will typically initiate pull requests when it is 
informed of the pending or actual publication of a manuscript or replication package.3 In all 
cases, ISPS’s review will result in the deposit of the replication package in the ISPS Data 
Archive and its publication on the ISPS website. In so doing, we aim to establish internal 
review as a matter of course. 

This is a small-scale operation, a modest collection for a designated community: As of 
December 2023, the archive holds a collection of about 130 verified replication packages. 
For perspective, between 2013 and 2023, 432 articles were published in the ISPS 
publication database (see https://isps.yale.edu/research/publications), most of them 
eligible for internal review. The review in its early years focused on a backlog of previously 
published field experiments and continued in a consistent, if limited, capacity. During this 
time frame, we have seen some evidence of a move toward push by researchers seeking 
pre-submission review. For example, there were three requests for review in 2023, three in 
2022, and one in 2021 (for reference, a total of 45, 44, and 46 articles, respectively, were 
published in the ISPS publication database). Other changes in upstream behaviors are 
detected in better documentation of data (provision of a README file or a codebook), 
cleaner code, and overall better organization of the replication package (n.d.-i). 

The curation team benefits from proximity to researchers, communicating with them as a 
trusted partner on any issues that surface during the review. While ISPS has not 
systematically measured these changes, we internally document anecdotal evidence and, 
based on informal conversations and observations, have attributed behavior change not 
only to researchers’ familiarity with ISPS procedures and positive experience with the 
review process, but also to greater appreciation of this practice in light of an emergent 
open research culture. 

 

2 ISPS includes the PID of the original deposit in the metadata. In the event that ISPS review 
results in an update to a replication package (e.g., adding a codebook or updating a code 
file), the ISPS copy may differ from the archived replication package originally archived 
elsewhere. In such cases, the ISPS ‘curator README’ will describe any updates to the 
replication package. In a handful of cases, authors have made updates to replication 
packages that were deposited in journal repositories prior to ISPS review. In all cases, ISPS 
communicates with the authors before publishing replication packages on the ISPS website. 

3 ISPS routinely follows up on the status of research projects it is funding. However, due to 
long review periods and differing journal requirements for data and code deposit, 
researchers often proceed with the journal in order to get published and notify ISPS after 
the fact. 

https://isps.yale.edu/research/publications


Broader Institutional Support 

In addition to commitment of ISPS resources, the archive benefitted from the support of 
university partners, including the Office of Data and Assent Infrastructure (ODAI), which 
sponsored the initial ISPS pilot; the Yale University Library, which consults on solutions 
and service around data management, curation, and preservation; Yale University 
Information Technology, which took on support of the YARD technology; and the recently 
established Data-Intensive Social Science Center, which is cosponsoring the archive as part 
of its research support services portfolio. 

Research Institutions in the Age of Open Research 

This section poses the general question, ‘what is required of research institutions in the age 
of open research?’ 

Specifically with respect to reproducible research, and abstracting from the experience of 
the ISPS Data Archive described in the previous section, my position is that research 
institutions have a strong interest in verifying the reproducibility of replication packages 
before they are published, whether they themselves choose to publish replication packages 
or not. There are two primary reasons for this, as described below: Adherence to a basic 
principle of science and fulfilment of its function as an educational enterprise. 

Science Invites Scrutiny 

Research institutions have an ethical obligation to produce research that adheres to the 
highest standards at every stage of the research lifecycle. Scientific values of rigor, 
transparency, and integrity are aligned with open research indicating that data and code 
are expected to withstand scrutiny. Institutions committed to responsible research—
whether entire universities or centers or labs within—must also commit to the 
development of socio-technical infrastructure in support of these values. Academic 
institutions tend to focus on responsible research early in the research lifecycle, for 
example, via institutional review boards. But later stages of the research lifecycle also 
require a level of internal review, especially in the age of open research, as an expression of 
commitment to the values of stewardship and preservation. 

Such review, including reproducibility verification, introduces a bit of useful friction, which 
can reduce cost in the system overall ((n.d.-j); (n.d.-k)). For example, by minimizing minor, 
but potentially costly, annoyances to others attempting to reuse research outputs. 

No one is immune from making mistakes. In research, mistakes might include 
analyzing raw data instead of cleaned data, reversing variable labels, transcribing 
information incorrectly, or inadvertently saving over a file. The consequences of 
these kinds of mistakes can range from minor annoyances like wasted time and 
resources to major issues such as retraction of an article. (n.d.-l) 



New Competencies in Support of Culture Change 

Research institutions can be a locus of open research capacity building by developing new 
competencies in support of it. They are well positioned to provide such competencies to the 
researchers they employ and to create a pathway for collaborative and inclusive 
environments in which faculty researchers work alongside professionals with 
complementary skills. Academic institutions are a critical part of the research ecosystem 
and can be catalysts for culture change around open research. 

Whether acting out of a sense of mission, self-interest, or compliance, academic institutions 
would do well to develop competencies around open research. Robust open research 
capacity has several benefits for academic institutions: Supporting institutions’ mission to 
advance knowledge for the public good, building institutional memory for research 
projects (n.d.-m), bridging the chasm between e-infrastructure providers and scientific 
domain specialists (n.d.-n), and helping institutions attract and retain top faculty and 
researchers. 

Technology alone cannot meet the challenge of open research. Open research capacity can 
be achieved in-house by creating services in this area (e.g., data curation, archiving, 
reproducibility verification), by providing discipline-specific research infrastructure (e.g., 
computer clusters, large data storage), by nurturing a workforce of research support 
specialists (e.g., research software engineers, research scientists, research managers, data 
analysts), and by training researchers on various aspects of open research (e.g., open-
source software, coding skills, version control) to establish habits. 

Teaching students to work reproducibly enables easier and deeper evaluation of 
their work; having them reproduce parts of analyses by others allows them to 
learn skills like exploratory data analysis that are commonly practiced but not yet 
systematically taught; and training them to work reproducibly will make their 
post-graduation work more reliable. (n.d.-o) 

Conclusion 

Open research will be achieved with a concerted effort by a number of different actors, 
researchers, publishers, and funders among them. For example, publishers have made 
advances in this area and are increasingly subjecting replication packages to review and 
verification. However, as the National Academies of Science, Engineering, and Medicine 
points out, “this process has not been adopted at most journals because it requires a major 
commitment of resources” (n.d.-p). 

Research institutions are especially well-positioned to bridge gaps—or act as a pressure 
point—between these actors. Institutions can lead and shape culture change by helping 
establish open research as routine practice, as in the case of the ISPS review. They can 
provide infrastructure for mentoring early career researchers on adopting open science 
practices, grant professional recognition for sharing data, preprints, and other research 
outputs, and develop organizational workflows that incentivize open by default. Given their 



inherent strengths—a scientific tradition of inviting scrutiny and the capacity to develop 
organizational competencies—institutions can play an important role. 

The ISPS internal review is one model. Institutions might choose to build capacity for open 
research in-house, outsource some aspects (e.g., third-party reproducibility checks), join 
forces regionally on key areas, or some mix of strategies depending on resources, scale, and 
other considerations. In the case of ISPS, a commitment to open and reproducible research 
generated processes, workflows, and practices for verifying reproducibility. We believe 
that such commitment underscores the credibility and rigor of the research and ultimately 
helps others reap the benefits of the research. 
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