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Modernizing Science: Comments on Nosek and Bar-Anan (2012)

Benjamin W. Mooneyham, Michael S. Franklin, Michael D. Mrazek,
and Jonathan W. Schooler

Department of Psychological & Brain Sciences, University of California,
Santa Barbara, California

Technology and science have long been the recip-
rocal beneficiaries of one another. Science advances
technology and in turn technology advances science.
The benefits of science for technology are clearly ev-
ident in the introduction of the Internet, which would
not exist were it not for the scientific advances under-
pinning it. In turn, science has been the beneficiary
of the many affordances of the Internet. E-mail has
greatly enhanced scientists’ capacity for communica-
tion with one another. Web pages and open access jour-
nals have increased the accessibility of scientific publi-
cations. Search engines have facilitated scientists’ abil-
ity to identify research relevant to their interests. Data
collection sites (e.g., Mechanical Turk) have provided
unprecedented access to human participants. Further-
more, sites for the logging of experimental designs and
results (e.g., clinicaltrials.gov) have begun to increase
the transparency of the scientific process. However,
although science has begun to realize the potential af-
fordances of the Internet, it has not realized the full
potential for advancement that the Internet allows.

Brian A. Nosek and Yoav Bar-Anan’s (this issue)
discussion of a scientific utopia provides one possible
vision for the more radical advances to the dissemina-
tion of science that the Internet might allow. In their
vision, which they see as gradually unfolding in a se-
ries of six steps, scientific journals themselves would
be replaced with an Internet-based system of evaluation
and distribution of scientific research. The commend-
able goal of their vision is to enable research findings
to become more rapidly and broadly disseminated; to
increase the fairness and transparency of the review
process; and to enable the continual updating and im-
provement of published methodologies, analyses, and
results. Although we commend Nosek and Bar-Anan’s
efforts to conceive of ways in which the affordances
of the Internet can enable science to abandon its ar-
chaic vestiges of increasingly obsolete technologies,
we also note that one person’s utopia may be another’s
dystopia; the “new reality” described by Nosek and
Bar-Anan may seem simple and streamlined to some,
yet appear dauntingly complicated and burdensome
to others (indeed, this is a difference of opinion that
the authors of this reply have experienced firsthand).
Therefore, although we applaud Nosek and Bar-Anan

for their thorough explication of what they believe to be
the necessary changes for our field, we believe that for-
mulating the best solutions to the shortcomings of sci-
ence in general and psychology in particular requires
collective deliberation regarding the many alternative
approaches that might be taken. In this spirit of open
discussion, we suggest some alternative ways of taking
advantage of the Internet to improve many aspects of
the scientific process without necessarily requiring a
broad overhaul of the scientific system as it currently
stands.

What, then, are the shortcomings of the current sys-
tem, and how can they be overcome? We believe that
there are several aspects of the current process of con-
ducting and disseminating science that are in need of
improvement. These shortcomings (several of which
are interrelated) include large lag times for publica-
tion, nontransparency (of both the review process and
the representation of reported hypotheses/methods/
analyses/results), the irreproducibility of experimental
results, and the lack of access to unpublished (and/or
statistically nonsignificant) research.

The current system of publishing scientific informa-
tion relies first and foremost on peer-reviewed journals;
these journals limit the extent of information dissemi-
nation by producing large delays between the submis-
sion of an article for publication and its actual appear-
ance in print, imposing page limits that are unnecessary
in the digital age of the Internet, and exerting a bias
against publishing null results. Moreover, the pressure
to publish in peer-reviewed journals is so great that
researchers may feel forced to massage their results
in such ways as to make them appear most significant
and impactful, often at the cost of the transparency
with which they detail their hypotheses, methods, and
analyses (John, Loewenstein, & Prelec, 2012; Simons,
Nelson, & Simonsohn, 2011). This further complicates
any attempts at replication, as key details are often
omitted and points of theoretical or analytical conflict
are often assuaged in the process of presenting results
for publication. Even presenting a research finding in
the best possible light does not necessarily mean that it
will be more likely to be published by a given journal,
however, as the decision rests in the hand of the review-
ers, who often disagree with each other and who also
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may be subject to personal biases toward accepting
(or rejecting) particular authors, theories, or findings
based on their own personal views.

A final and particularly pressing concern with the
present system is its limited usefulness in address-
ing the reproducibility of scientific findings (Ioannidis,
2005; Schooler, 2011). Although the natural process of
scientific replication may eventually weed out findings
that are not robust, the present system is not well suited
for efficiently doing so, and is particularly ill-equipped
to address the peculiar way in which the magnitudes
of effect sizes tend to decline with repetitions. It is an
intriguing fact that similar declines in effect sizes over
time have been observed in a host of domains. Meta-
analyses in parapsychology (Bierman, 2001; Storm,
Tressoldi, & Di Risio, 2012), ecological and evolution-
ary biology (Barto & Rillig, 2012; Jennions & Møller,
2002), genetics (Zöllner & Pritchard, 2007), mental
health treatments (Kemp et al., 2010), and medicine
(Ioannidis & Panagiotou, 2011) have revealed striking
declines in the magnitude of reported effect sizes as
a function of the year in which the study was con-
ducted. There are a number of potential explanations
for the decline effect, including regressing to the mean,
publication bias, unreported aspects of methods, ex-
clusive reporting of findings consistent with hypothe-
ses, changes in researcher enthusiasm, more rigorous
methodologies used in later studies, measurement error
resulting from experimenter bias, and the general dif-
ficulty of publishing failures of replication. However,
the contribution of these alternative accounts to the de-
cline effect is impossible to determine because all of
these accounts make alternative assumptions about the
extent and nature of unpublished research (Schooler,
2011).

The issues that we have just outlined appear to be
deeply rooted in the system of peer-reviewed journals.
However, we do not believe that this system must be
abolished in order for these issues to be overcome. In
fact, we contend that with modest alterations, peer re-
view journals (and the publishers associated with them)
can and should continue to exist largely as they do
today. Rather we argue these peer-reviewed journals
should coexist with another entity: a repository for sci-
entific findings featuring free and open access, (nearly)
open commentary, and the opportunity for continual
updating and revision of submissions.1 We believe that
such a database, existing alongside peer-reviewed jour-
nals, could address many of the issues that currently
exist within the system while requiring only modest
changes in the way that researchers go about their day-
to-day business.

1Nosek is in the process of developing a data repository website
very much in the spirit of the one proposed here. Readers who want
more details or the opportunity to contribute to the beta version
should visit http://openscienceframework.org/.

Although peer review journals currently perform
the valuable function of filtering out less “significant”
findings so that the current state of psychology can be
made more comprehensible, the irreproducibility prob-
lem and other associated “file-drawer” issues (such as
the decline effect) can only be examined and/or alle-
viated with greater access to the enormous volume of
research that remains unpublished under the current
system (Ioannidis, 2005; Schooler, 2011). As such,
we believe that the best and simplest solution is (as
suggested by Nosek and Bar-Anan) to create a free
and open online repository of experimental reports to
which anyone working within psychology can submit
(perhaps using Nosek and Bar-Anan’s qualification that
the ability to submit and/or comment would require
membership to a professional society). In one possi-
ble instantiation, studies could even be “pre-logged”:
researchers state a priori their methods and hypothe-
ses before running their experiments. In any instanti-
ation, however, an open repository could provide an
opportunity not afforded by the current system, which
is for openly accessible commentary/criticism and for
the fluid updating and amending of reported research.
The open system could easily be formulated so that
submitted study reports could be commented on by
members of the community, and perhaps rated by an
upvote/downvote mechanism. Raw data could also be
made accessible to members. Original posts could, in
response to comments made by other professionals, be
edited by the original submitter, and the history of com-
ments and changes made visible to all members. Com-
ments could also be upvoted/downvoted, thus making
more important comments more visible and establish-
ing a mechanism through which individuals would be
able to gain esteem and recognition by their meaning-
ful contributions through criticism and commentary
(this opportunity for those who may not have the re-
sources to perform as much research to have an impact
in the field was insightfully introduced by Nosek and
Bar-Anan as well).

Critically, this free repository could be devel-
oped to complement rather than replace peer-reviewed
journals. The repository would greatly enhance the
transparency of the scientific process, and in so do-
ing would serve four main purposes: (a) allow re-
searchers to keep up to date with all of the re-
search (both “successful” and not) occurring within
their particular subfield(s), (b) increase accessibility
of data for meta-analytic purposes and to examine is-
sues surrounding the reproducibility of effects (e.g.,
the decline effect), (c) provide a forum for the open
discussion and improvement of research, and (d) en-
courage researchers to reveal the full details of their
research programs, thereby revealing the various nu-
ances and complexities of paradigms that often get
omitted from current discussion. However, in this
dual-system, peer-reviewed journals would maintain
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a high level of importance by acting as gatekeepers for
disseminating the most important and significant find-
ings to a more general public and by acting as a plat-
form to increase the visibility and prestige of the best
researchers and their work. Universities and individu-
als alike could subscribe to journals of interest, and this
would help them stay up to date on important and sig-
nificant findings across a more general range of areas,
but researchers could also rely on the open repository
to stay more informed about research that pertains to
their more narrow focus.

There are of course a number of challenges that a
web-based open repository of scientific findings might
face. Chief among them is encouraging scientists to
use it. Many scientists might see such a repository as
undue burden, creating needless busy work, with lit-
tle benefit. There are, however, a number of ways in
which scientists might be encouraged to use a scientific
repository. One possibility would be for major journals
to jointly agree that scientists must pre-log their stud-
ies if their work is to be published in those journals.
Although seemingly far-fetched, such an agreement is
precisely what happened in the medical field, where
the top journals have all agreed that researchers must
log the details of the methodologies of their clinical
trials ahead of time, and report their findings after-
ward, if they want their work to be published. Although
some difficulties with clinicatrials.gov have been ob-
served (e.g., the results of a significant proportion of
logged studies that are not published have never been
made available), it nevertheless has proven to be effec-
tive in greatly enhancing the transparency of medical
research.

A second approach for encouraging the adoption
of an open repository would be to make compliance
attractive to scientists. This could be achieved by high-
lighting the utility of the process for enhancing both
the conducting and publishing of research. An open
repository would help the conducting of research by
providing a platform for recording all aspects of a re-
search program. Such a platform would provide a sys-
tem of record keeping that researchers could rely on to
ensure the continued fidelity of their research program
across lab members and over time. An open reposi-
tory could also help with identifying higher-integrity
research as studies that have been submitted to the
repository could perhaps be recognized somehow by
peer-reviewed journals. Researchers would then nat-
urally want to log their studies in order to ensure
that the resulting manuscripts would be maximally
competitive.

A second possible concern with an open reposi-
tory is that peer-reviewed journals might suffer as a
result, as researchers may opt to skip this previously
necessary stage in the process of scientific dissemi-
nation. However, we do not think this is likely to be
the case, as acceptance by peer-reviewed journals will

still increase the perceived merit of the research, thus
perpetuating the pressure to submit for peer review in
addition to posting research to the repository. Careful
consideration will nevertheless be required to ensure
that the open repository does not impinge on the propri-
etary ownership that many journals hold over published
research. Fortunately, the International Committee of
Medical Journal Editors’ embrace of clinicaltrials.gov
offers a clear precedent for how peer-reviewed journals
and an open repository might coexist.

Although we believe that a complementary system
consisting of a web-based repository and the current
peer review journal system may be the most natural
way to enhance the scientific process, we acknowledge
that peer review publication could also be significantly
improved by two relatively simple adjustments to the
present system: (a) switching to online-only publica-
tion (thus eliminating page constraints, allowing for
more detailed and comprehensive reports, and short-
ening publication lag times), and (b) making the peer
reviews viewable alongside articles online (increasing
the transparency of the review process and increasing
the pressure on reviewers to be just and thorough in
their consideration of articles for publication).

Such a dual system—a web based open repository
of findings and a peer review journal system—would
greatly enhance the transparency and accessibility of
research while keeping the current system largely in-
tact. People could still rely on peer-reviewed journals
to filter/deliver the most important findings, and pub-
lication in these journals would still convey prestige,
but the rate of transmission would increase and both
the research and the process of publication would be-
come more transparent. Such improvements would be
substantial and could feasibly be made through the two
major steps of (a) establishing an open online repos-
itory and (b) having peer-reviewed journals switch to
online-only publication and visible peer reviews.

Although this proposal would likely produce many
positive changes and new opportunities, we do not sug-
gest that this is the only program of change that the field
should consider. Indeed, many readers may prefer the
systematic propositions of Nosek and Bar-Anan to our
own. The proposal discussed here has not even been
met with universal agreement by the authors of this
commentary, as there are concerns about how these
two systems could coexist and about whether mak-
ing all research available and dynamic would actually
make the processes of scientific dissemination and in-
tegration more efficient or whether it would make the
literature simply too vast and convoluted to manage or
comprehend. However, we feel inclined to offer a dif-
ferent view from Nosek and Bar-Anan’s, despite our
own differences in opinion about this alternative ap-
proach, in order to emphasize the importance of con-
sidering each possible approach to reform and of estab-
lishing an open forum for the discussion of these ideas.
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Collective action is needed in order to institute changes
of the magnitude just described and in Nosek and Bar-
Anan’s proposal, but this action is likely to proceed
only if the plan in place is established through a demo-
cratic process of collaboration and cooperation. We
must keep in mind that the best solution may not be
the one that requires the most change. We have long
applied our critical minds to inquiries of the individual,
and we are sure to improve our field by giving equal
effort to examining and discussing the ideal state of
our science.

Note

Address correspondence to Benjamin W. Mooney-
ham, Department of Psychological & Brain Sciences,
University of California, Santa Barbara, CA 93106.
E-mail: mooneyham@psych.ucsb.edu
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